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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@
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“the most comprehensive, up-to-date, website for global 3R resources”

NORSK ENGLISH

norecopa =

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

Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm-Benefit Assessment
Health and safety Health monitoring Humane «

over 10,000 webpages
approx. 1,000 hits per day

Literature searches and systematic reviews Organi 1 Suppliers

norecopa.no / More resources / Experimental desig

7-8 detailed newsletters per year

Design and reporting of animal
experiments norecopa.no

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

™

Privacy - Terms
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April 2025 norecopa

>
>
>
>

>
>
>

Ex vivo, de novo & in silico models in biomedical research @ , Stuttgart, 1-2 April 2025

EBVS Congress =, Belgrade, 2-4 April 2025

The Transparent Transition - The future of animal and animal-free research &z, Amsterdam, 3 April 2025
From crisis to opportunity - systematic heterogenization as a tool to improve reproducibility and reduce
animal use =, webinar (Helene Richter), 8 April 2025

st Finnish Culture of Care Symposium g, F'~'-i=!7 © f=- 200r

Antibodies and Beyond: The Power of Anim norec0pa.n0/meetingS/meetingS-calendar
Wenzel), 9 April 2025

Meeting the Requirements of the US Animal Welfare Act &z, workshop, 9-10 April 2025

17th Minipig Research Forum =, Amsterdam, 9-11 April 2025

Care-Full Stories workshop =, Helsinki, 10 April 2025

>+ webpages for recorded meetings, including a page sorted by the PREPARE topics

vV VvV VvV V V VvV Vv

Lussier), 10 April 2025

Stress-reduced handling of rats and mice =z, webinar (Therése Ahlstrém), 11 April 2025

41st LAMA/ATA Annual Conference =z, Fort Walton Beach, 14-17 April 2025

Environmental Monitoring & Database Management &z, webinar (Zoltan Varga & TBC), 18 April 2025
Course in Fish Diseases part 1=z, Copenhagen, 21-25 April 2025

3Rs Sharing Conference i, Seattle, 23 April 2025

46th Annual BCLAS Symposium: Stress and emotions in animals =, Namur, 23-24 April 2025
Replication of null results: Absence of evidence or evidence of absence? =z, webinar (Samuel Pawel), 29
April 2025

All you ever wanted to know about registered reports ¢z, webinar (Nonia Pariente), 30 April 2025
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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
dary reinf ) is deli d and within the following few seconds the reward is p d (primary reinf ), The click bridges the time between the
desired behavior and the presentation of the reward!'). A target stick providing a visual guide for the animal can be used for the training.

Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g.

in mice, rats, and rabbits. For rats, it was d that they k d tasks by observing the clicker
tranining of their cage mates'?).

Clicker training can be used to train in a st free way. The 1 ing L are for
what this technique can be used for:

Mice: entering a tunnel, following a target stick, climbing on the palm of the hand &

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

Clicker training with mice using a target &
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

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

1. 11911 Fang Lynna C.; Howell, Tiffani J.; Bennett, Pauleen C. (1 August 2016). "How clicker training works: Comparing Reinforcing, Marking, and
Bridging Hypotheses® . Applied Animal Behaviour Science. 181: 34-40. doi:10.1016/.applanim.2016.05.012. ISSN 0168-1591 &.

2. 12927 Lgidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). *Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages"©. JoVE (Joumnal of Visualized Experiments) (140): 58511, doi:10.3791/58511 &. ISSN 1940-
087X . PMC 6235608 . PMID 30417890%.

3. 1 Leidinger, C 3 b Felix; Thone-Reineke, Christa; Baumgart, Nadine; Baumgart, Jan (6 March 2017). "Introducing Clicker Training as a

Cognitive Enrichment for Laboratory Mice" £, JoVE (Journal of Visualized Experiments) (121): e55415, doi:10.3791/55415, ISSN 1940-087X&.
PMC 5408971¢. PMID 28287586 %.
. T "Positive Reinforcement Training in Large Experimental Animals* £ (PDF).

FS

Experts for clicker training in mice and rats: TARC &, Mainz, Germany

This page was created and edited by KH191219 (talk).

This page was last edited on 27 May 2020, at 11:23.
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Guidelines for planning studies that look as if they may involve animal use @

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

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 husbandr:

13. Experimental procedures

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

|

ltems in pink are
not typically
highlighted in
reporting guidelines

Norecopa: PREPARE for better Science




PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

ﬁrmulation of the study \

1. Literature searches

2. Legalissues
3. Ethical issues, harm-benefit assessment and humane endpoints
4. Experimental design and statistical analysis Replacement should be

: I : - considered here
Dialogue between scientists and the animal facility

5. Objectives and timescale, funding and division of labour

6. Facility evaluation

7. Education and training

Q 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

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

Norecopa: PREPARE for better Science



ARRIVE study plan

Experimental animals ¢

Experimental procedures ¢

What is done and how is it done, when and how often.

Animal care and monitoring &

Personnel involved in the experiment

Study design ¢’ and sample size ¢

Inclusion and exclusion criteria ¢

Randomisation ¢’ and blinding/masking ¢

Outcome measures ¢ and statistical methods ¢

https://arriveguidelines.org/news/arrive-study-plan



Before embarking on research involving the use of animals it is also critical to form a clear
hypothesis{identify possible non-animal alternatives to all or part of the proposed study]and
assess the relevance of the chosen model to answer the experimental question. We therefore
encourage researchers to[consult the PREPARE guidelines before considering the use] of

animals in research. PREPARE provides researchers with an extensive overview to

formulating an experiment and the requirements of using animals before carrying out the

research.

https://arriveguidelines.org/news/arrive-study-plan
Norecopa: PREPARE for better Science



Stating the obvious: Replacement must be

considered from day 1 of planning

Why Open Science?
For research quality,
research integrity,
patients, animals,
and society

Engage in
conversation with
journalists and

the public
e your
reseaf@h with
PREPARE
INFORM DESIGN
Write a clear Write your work protocols

Non-Technical Summary based on perfect

Experimental Design

Norecopa: PREPARE for better Science

/

5%\‘:1% Utrecht
%»§ University
Q g ﬁ Share your
—J nieksks i
CONNECT EXCHANGE SHARE

Share surplus animals and
tissues on ATEX.uu.nl

Preregister on

—_——
| —
preclinicaltrials.eu _-—

)

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

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

norecopa.no/PREPARE and
ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1



@ norecopa

reddit.com

We cannot improve our research by better reporting alone...

Norecopa: PREPARE for better Science



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)

«” SNER MY g
COLLABORATION
* ANIMAL CARERS AND TECHNICIANS
* VETERINARIANS
c FACILITY MANAGERS

* SCIENTISTS AND THEIR STAFF

CABINZREW

22%

« PRECISION STAFF AIRTRAFFIC
« REPLICABIUTY CONTROLLERS
+ HEALTH AND SAFETY

* TRANSLAT ABILITY

* ANINAL WELFARE AND ETHICS COMMITTEES
+ REGULATORS

——

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

* REDULE THE RISK OF ANIMALS SUFFERING

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

PREPARE FORBETTER SCIENCE
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Percentage of UK NTS citing PREPARE
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norecopa.no/PREPARE/prepare-checklist

1

norecopa

Anbefaling

5.Md og [ Arrangere meter med alle refevante personell nér tigige planer for prosjektet foreligger.
(] Lag en omtrentllg tidsramme for prosjektet, som viser behovene for assistanse med forberedelser,
The PREPARE Guidelines Checklist finansieing og e
Planning and ; on Animals: Recommendations for Excellence arbelgstordeling - DLM ok ""9 s SR
Adtlan J. Smitt, R, Eqdle Clutton®, Ellot Lilley:, Kistine E. Aa, Hansene & Trond Brattelig (0,00 001 1T 311 orvoiect 00 pasnaiohs Yosmecer:
“Nevecopa, c/o Norwegian Velerinary nstitute, PO. Bax 750 Sentrum, 0706 Oslo, Norway, *Royal (Dick) Sehool of Voterinary Studies, Easter Bush, [ Lage en detaljert pian for fordelingen av bade arbeidsoppgavene og utgiftene, pa alle stadiene | forseket.
Midlothian, EH25 SRG, UK : ‘Research Animals Department, Scisnce Group, RSPCA, Wilberforce Way, Southwatey, Horsham, West Sussex, RH13 RS, UK ;
“Section of Experimantal Biomedicing, Dapariment of Production Animal Clinical Seiances, Facully of Veterinary Medicine, Norwngian University of Life 6. Evaluering av [ Foreta en fysisk av for & evaluere pé utstyret og
Seiences, PO. Box 8146 Dep., 0033 Oslo, Narway; *Division for Research Management and External Funding, Western Narway University of Aggiied dyreavdesingen
spesielle behov.
Scierices, 5020 Borgen, Norway.
[ Diskutere bemanningsbehovet ved perfoder med ekstra risiko.

PREPARE' bestir av retningslinjer for planlegging av dyreforsok. Disse av dyreforsk,
som 1.eks. ARRIVE?. PREPARE dekker de tre store omridene som bestemmer kvaliteten av arbeldet med 4 forberede dyreforsek: 7. Utdanning og [ vurdere den nivarende kompetansen hos personalet og evaluere behavet for videreutdanning og

1. Designet av studiet trening trening for forseket

2. Dialogen mellom forskerne og dyreavdelingen & 7

3. av de ulike | studiet
1 praksis Vil Ikke temagne alltid behandles | den rekkefeigen som er presentert her, og enkelte temaer overlapper. :ﬁgg{:&" o1 ed e o 2000 omiiler;ata porscnent og dyTang
PREPARE-sjekKllsten kan endres for & Ivareta spesielle behov, f.eks. ved feltforsek. PREPARE Inkiuderer rid om drift av pos ng som er pivirket, direkte eller Indirekte, av studiet

fordi er helt avhengige av deres kvalitet. Den fulle versjonen av PREPARE er tligiengelig pa dekontaminasion [ Evaluere, og om nedvendig produsere, spesifikke retningsinjer for alle stadiene av prosjektet.

2.8
S

=4l p=hai11°]O

IIEEIIHH]EII

Norecopa: PREPARE for better Science

FiIIabIe Word file that can be used
to write a Study Plan |

[ Diskutere metoder for & Ivareta. dekontaminere og avhende alt utstvret som skal brukes | studiet.

4. Exsperimenteit | [ Vurdere pliotforsek og diskutere statistisk styrke og signifikansniver.
design og statistisk | [ Definere den eksperimentelle enheten og bestemme antallet forsgksdyr.
analyse [ Bestemme metodene for forhindre

Inkiusjons- og ekslusjonskriterier.

0 bestemme

LJ tvauere g
2. Juridiske [ Vurdere hvordan forseket er pévirket av relevant lovgivning for dyreforsok og andre aktuelle omréder 12. Oppstalling (] Ta hensyn il dyrenes spesitikke Instinkter og behov, | samrdd med exsperter.
sporsmil som f.eks. dyretransport og helse, il og sikkerhet. og stell O Diskutere optimale o prosedyre, 0g eventuetie
£ Fnne relevants (t.eks. EU for begrensninger pé disse (f.eks. fasting efier oppstalling | enebur).
3. Etiske sporsmdl, | [ Skrive et av prosjektet pi
Kostnad- 1 1 dialog med etiske Komitéer, vurdere om uttaklser om denne typen forsek er alerede bitt produsert. é:spenm i 3 Urvikie optimale metoder fo tangst, immoblsering, merking og fiseting eor omplassaring.
nytteanatyseog | ) Adressere “de 3 R-ene” (Replacement, Reduction, Refinement) og “de 3 S-ene” prosedyrer O3 Unvikie optimals metoder for & gi dyrene behiandiing, samt for privetaking, sedasion og anestes!, Kirurg!
humane (Good Science, Good Sense, Good Sensibilities). 0g andre Inngrep.
endepunkter 3 vurdere av forsoket og av negative resultater.
B e e s CHam-Beneft 5 i 14. Human ] Konsultere relevant lovghming og retningsanjer | god tid fer studlet.
& aviiving, frisett=ISe | ) petinere ge primasre metadene for aviving, samit metoder som Kan brukes | en nedssituasjon
0ppsta under forseket. eller omplassering s .
O Diskutere Izringsmiiene dersom dyrene skal brukes | undervisnings- eller reningssyemed. [ Evaluere kompetansen i personene som mé foreta disse handlingene.
a prosjextet etter
15. Obduksjon Lage en systematisk plan for alle stadiene | obduksjonen, Inkl. twor den skal f Identifikasjon av abe
[ Detinere objektive, lett malbare og utvetydige humane endepunkter. 03 Lagee pianfo ole o " skalforegd, og -
] Diskutere behovet (hwis det er noe) for & bruke ded som endepunktet for forseket. dyrene og pravene som tas.
Referanser

1. Smith AJ, Clutten RE,

Lake 4

Lilley £, Hansen KEA & Brattelid T. PREPARE Guidelines for Plasning Animal Research and Testing.

, 2017, DO 10.117 6’ 7724823,

2. Kikenny C, Browne WJ, Cuthill IC of al improving Biescience Research Reparting: The ARRIVE Guidelines for Regorting Animal Research.
PioS Biology. 2010; DOL: 10,1371 /jsurnal phie. 1000412,

Mer Informasjon

https://norecopa.no/PREPARE |

nn[o "
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norecopa.no/PREPARE

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 NIl | For fish researchers
consider whether statements
about this type of research have
already been produced.

3-Ethical issues, harm-
benefit assessment and

humane endpoints

38 Construct a lay summary.

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

3c :::;:‘;::“:e‘::‘:;‘;:}: 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 Sensibiities). S ) g ; X ¥
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 Syl e

volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?
ey % 3. Have the Three S's (Good Science, Good Sense and Good Sensibilities ) 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
Sy 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 te i +
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, 4

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

Norecopa: PREPARE for better Science
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PREPARE encourages scientists to collaborate with
animal carers and technicians from Day 1

e 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

* 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
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Culture of Care . @ norecopa r

.
<

Iceland

Communication and the Culture of Care

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

Effective two-way communication between scientists and animal technologists is
essential for a good Culture of Care
The European Commission suggests the 'development of formal and informal

i ‘ . Ukrainé communication channels, for mutual benefit with respect to science and animal welfare’
m\’ a Here are some examples from International Culture of Care network members

orth .

cific The International Culture of Care Network

ean Iran

- norecopa.no/coc
. Mexico pia
e
>

(W INH Alimas —~

A demonstrable commitment, throughout

- the establishment, to improving: Aot st e
can submit ‘out of the box’
* animal welfare jdes s ptle pracs

A staff survey for all —

* scientific quality el s T
as 'Inourgroypmllste:to =
» care of staff perinleiial] ~

* transparency for all stakeholders,
including the public

b !

*norecopa.no/culture-of-care

Southern



o

Culture of Care facilitates honest discussion along the path

"Replacement?"
kK b 4 "we've always done it that way!»
WM £
ok .
x N/ W "there are no alternatives!»

»we only do it as often as necessary"

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



Where do I find information on alternatives? norecopa

K 3R Guide: a glﬁ | 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 globgl overview of textbooks and other literature within laboratory animal science and related topics.

( Classic AVs: a yaset 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:

> European Commission datasets:

» 3Rs Knowledge Sources: over 800 resources collected by the Commission in 2016 [ links to over 80 other databases ]
3Rg Education and Trainina Resanrces _aver BAA jtems collected in 2018
» Non-animal models for respiratory tract diseases, gver 280 models identified in a literat eview of over 21,000 papers,
published in 2020
» Non-animal models for cardiovascular diseases, cifing over 400 models, ideggfed in a literature review of over 14,000

S SA—AR=ram Sa- L

> NAL: a collection of literature references relating to the 3Rs from the US National Agricultural Library

The EU Commission has now published 30 datasets of this type = ig#luding reviews of non-animal models within breast cancer,
eurodegeneratve aiseases, mmuno-oncology and immunoggPicity testing for advanced therapy medicinal products .

Here is[an alphabetical global list of all the databases|Cited on the Norecopa website.
J

Norecopa: PREPARE for better Science norecopa. no/data bases-guidelines
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TextBase:

1,900 books related to
Lab Animal Science, welfare
and alternatives:

norecopa.no/textbase

@ norecopa

Experimental Design and Reproducibility
in Preclinical Animal Studies

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

Record number: 8619d

This book provides grounds on how to plan and conduct
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

H . z F < Aurora Brenstad Editors
affecting the animal, animal welfare, statistics and experimental S

design, systematic reviews of animal studies, and the Experimenta| Design
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
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Many scientific institutions (should) have their own
collection of search guides and alternatives databases

TULANE UNIVERSITY
Libraries

Library Guides / Animal Alternatives: Literat ing for Animal : AGuide / 3. The Search

Animal Alternatives: Literature Searching for Animal Research: A Guide Search this Guide Search

Search strategies and advice for IACUC Literature Search

Intro Step 3: The Database Search Process

Steps
1. The Question Although there are many databases available. not all databases will suit your needs. Selecting a database will
depend on the animal model being used and your research question. Although it is recommended that more
Seyporde than one database be consulted, multiple database searches are only mandatory when working with non-
MeSH & Searches for human primates.
PubMed

Refinement Considerations

2. The Strategy

3. The Search

Step 3: The Database Search

TU Subscription Databases

e PubMed = 0=

Process Recommended Millions of citations for biomedical literature from MEDLINE, life science journals, and
eBooks.

TU Subscription Databases . AGRICOLA = §

Specialized Alternative Records from the U.S. Department of Agriculture's National Agricultural Library. Use for animal model

Databases selection and food, nutrition and agriculture related literature.

e ASFA: Aquatic Sciences and Fisheries Abstracts = @
Free Databases

Provides extensive coverage of research on aquatic organisms for scientists researching the world's living
4. Evaluate Search aquatic resources

Norecopa: PREPARE for better Science https://libguides.tulane.edu/iacuc/search
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Some thoughts on Replacement Alternatives .......

Norecopa: PREPARE for better Science



L)

When Russell & Burch started their work, the word

”alternatives”, suggested by Rex Burch, was deliberately
not used in the invitations to interviews, to avoid the risk , .
of researchers declining to participate. 10/010%

Instead, they wrote:

‘a review of progress in the development of humane
techniques’.

colourbox.com

Slide from https://norecopa.no/3Rs

Norecopa: PREPARE for better Science @ . Stephens (2009)
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“Respectful dialogue”

'Asuperbu alysis of the prom dpfn of u g mals in
dical research. Lucid and \g th]y e

DI MES LE FANU, Daily Telegraph columnist and author of
T M y Pills o dThk dFH fMd Medici

Scientists who have built their
career on an animal model

- refined

- humanised (genetically altered)
- validated

- where previous data is available

The capture
of medicine
by animal

earch —

PANDORA POliND
“Animal testing” and “animal research” are often

used indiscriminatively, even though the potential
for animal replacement is very different

Norecopa: PREPARE for better Science



"
Replacement @

Methods that replace or avoid the use of sentient animals entirely

Electrode

Norecopa: PREPARE for better Science



Partial/relative replacement

agnthos.se/569-stereotaxic-frames

Experiments under full anaesthesia
from which the animal does not wake
up (non-recovery / terminal studies)

Norecopa: PREPARE for better Science

AMPLITUDE [mv] 400 POYER

2 soo| | OnsOff Clear Screen
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................. STIMULUS
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L4 o L B £ . 1000° .
, Calibration | Calibration .
L ] L ] 7 7
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@

virtual-physiology.com

A simulation of an experiment on a
frog nerve-muscle preparation


https://agnthos.se/569-stereotaxic-frames
http://www.virtual-physiology.com/

NAMs og NATs

NAMs: New Approach Methodologies

Avoidance (methods which don’t directly replace anlmal experlments)

e.g. studies on the human placenta
“Read-Across”

NATs: Non-Animal Technologies
Alternatives to animal experiments
e.g. organoids (mini-organs)
organs-on-chips
experiments on fruit flies

e N
colourbox.com

L)

Chemical 1 | Chemical 2 | Chemical 3 | Chemical 4
Structure OOOOOKK | IO | 3KIOOKHK XOOOK
Property 1 - o o Ly, O
Property 2 Py i o O 1 o
Property 3 o :JT:' o a %3 O
Activity 1 P ,:‘7:9 o 9 :TL:> O
Activity 2 ® L%:; O @) <‘,.J’:| el
Activity 3 o 3_|J:| P 5 r%p O

e Existing data point

norecopa.no/alternatives/nams-and-nats

» Missing data point

NB. Those who work with NAMs may not even be aware that they use a method that can reduce animal use.
It is therefore important to build bridges between the lab animal community and the NAMs/NATs-communities !

https://www.oecd.org/chemicalsafety/risk-assessment/groupingofchemicalschemicalcategoriesandread-across.htm
https://nc3rs.org.uk/sites/default/files/documents/NonAnimalTechCO082_RYE_4_nrfinal2.pdf

Norecopa: PREPARE for better Science




Discrimination and fidelity

e.g. in educational and training aids:

Rikke Langebaek syndaver.com

High discrimination, High fidelity,
low fidelity no discrimination

Norecopa: PREPARE for better Science norecopa.no/m edia/8099/|ange bae kpdf



https://norecopa.no/media/8099/langeb%C3%A6k.pdf
https://syndaver.com/

L)

Scientists need to become better at promoting the
3Rs:

Replacement
* Highlight alternative methods, even if they are within in vivo studies (e.g. antibody
production)

Reduction

* Share data, protocols and (if practical and ethically acceptable) animals/tissue
e Publish negative or inconclusive findings

Refinement

* Publish better techniques, preferably as separate methodology papers for high
visibility

Norecopa: PREPARE for better Science
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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
https://journals.asm.org/doi/epdf/10.1128/iai.60.10.4146-4153.1992

Norecopa: PREPARE for better Science



More than 3Rs 69

The 3 Rs to minimise the harm: A
* Replace the unnecessary experiments
* Reduce the number of animals used

* Refine the conditions for the animals

The 3 Ss - use your commonsense and your heart
* @Good Science

* Good Sense &@ @ @ Pene‘c'tf
* Good Sensibilities ﬁ
The 3 Vs to increase the validity of the experiment:

e Construct Validity (can the model answer the question? norecopa.no/3R
* Internal Validity (has the experiment been correctly designed?) norecopa.no/3S
» External Validity (are the results translatable to the target group?) norecopa.no/3V

Norecopa: PREPARE for better Science




The Three Ss in practice

At the doctor’s surgery:

- | think I'll take a blood sample from you today, just to rule out the
possibility that you have an infection.

- By the way, | take my blood samples by sticking a knife into your
neck without anaesthesia —

- - but don’t worry, I'll inject 2 litres of fluid into your stomach first, so
you don’t die from loss of blood.

Golllnrod

,ANIMAL LANCET*

Norecopa: PREPARE for better Science




norecopa

Retro-orbital puncture

‘critical anthropomorphism’ (Smith & Hawkins, 2016)

Norecopa: PREPARE for better Science https//wwwmd pi.CO m/2076-2615/6/1 1/70
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Alternatives to Laboratory Animals

Impact Factor: 2.5
5-Year Impact Factor: 2.5

a Free access Review article First published online March 1, 2025

Reviewing Current Guidance for the ‘R’ of Replacement and Rethinking it with

the ‘Replacement Checklist’ Replacement Checklist
juliet P. Dukes ® ™, Amy Beale, and Celean Camp View all authors and affiliations When looking for non-animal technologies, or alternative approaches to the use of animals in research, there are steps to take

. ) ) ) in order to thoroughly explore existing opportunities and new approaches to answering a research question.
Volume 53, Issue 2 https://doi.org/10.1177/02611929251319265 View article versions
Similarly, for those reviewing proposals, whether an application for funding or for a licence to use animals in research, there
are questions that do not require subject-specialist knowledge that can be asked to provide reassurance that the potential to
replace animals has been fully explored.

This checklist aims to:

e Support researchers to identify and assess whether scientifically satisfactory replacement approaches exist in line with
current legislation.

* Encourage researchers to plan their research projects from a starting point of avoiding animal use.

e Support members of funding review panels, and Animal Welfare and Ethical Review Bodies (AWERBs) to scrutinise
applications and applicants on alternative approaches and how these have been explored.

e  Assist AWERBs and institutions to disseminate information on how to more thoroughly explore alternatives at an earlier
stage to avoid and replace animal use.

e Help those making decisions about funding animal research to ensure they are supporting research activity that
demonstrates full compliance with the 3Rs including the use of alternative methodologies and the avoidance of animal use
wherever possible.

e Support editors and reviewers of manuscripts to evaluate compliance of submissions with 3Rs policy of scientific journals.

In the simplest terms, asking the What, Where, When, Who, How and Why questions should provide information to guide both
researchers and reviewers of proposals and applications to ensure a thorough exploration of opportunities to avoid animal use
has been performed.

https://journals.sagepub.com/eprint/H3YHXAH7IJCIHC2YRJFA/full#bibr5-02611929251319265
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What subject area(s) did the search(es) cover?

O Are the search terms and variants used provided?
Searching for potential animal replacements within any given field requires a combination of search terms: subject-specific
terms, and keywords focusing on techniques avoiding animal use. Many non-animal approaches with the potential to
provide useful data and replace animal use will not necessarily be tagged in literature with '3Rs’, ‘replacement’, or
‘alternative’ so it is helpful to use terms implying non-animal methods e.g. in vitro, microphysiological, model, assay etc.
O Arethe search terms relevant to the field of study?
What subject-specific terms were used to try and identify alternative approaches appropriate to the field? Were any
variants of keywords included? (Please note that some databases automatically generate variants of search terms)

O Isthere anything missing from search methodology?

norecopa

Where was information obtained?
0 Which databases were searched?

Has a list of the databases or other sources of information been provided? Were multiple sources of information explored?
0 Which websites were searched?

Have specific (and relevant) websites been included in the report of the search for alternatives?

[0 Was any other ‘grey literature’ included?
Has any ‘grey literature’ been mentioned? Did the search include pre-registered protocols, pre-prints of papers or
information produced outside of traditional publishing and distribution channels, including reports, policy literature,
newsletters, government documents, white papers or similar?

When were the articles published, and the search(es) completed?

[J What publication years were included?
Science and technology can progress rapidly, did the search involve the most up to date publications? What years of
publication or release were included in the search?

0 When was the search conducted?
How long prior to the application being completed and submitted was the search conducted?

O Wasitrepeated?

Was the search repeated at multiple time points, or was it carried out only once?

https://journals.sagepub.com/eprint/H3YHXAH7IJCIHC2YRJFA/full#bibr5-02611929251319265
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Who was approached for advice?
O Which networks, communities or individuals? norecopa

Were any peers, or subject specific experts consulted? Or any of the expected beneficiaries of the research?
0 Were any 3Rs or 1R organisations approached for expert advice?

Several organisations exist to progress and promote the 3Rs, some of which focus solely on replacement. Where any of
these organisations approached for advice?

How was the search conducted?
0 What combination of operators and search terms was used?
Were search terms combined appropriately?
O Were search string(s) constructed?
Were the combined search terms and operators recorded?
0 Were different types of searches used for different sources of information?

Why were the results of the search(es) rejected?
0 Were the results of the search provided?

Have any references (papers, technical information) about potential techniques, or combinations of techniques, reported?
0 Were the results relevant to the field?
O Could any identified protocols be adapted to suit?

What changes would need to be made to existing techniques in order to achieve research goals? Are any in development?
O Ifresults were rejected, was it justifiable to do so? Was the output thoroughly evaluated?

Has evidence of assessment been provided? Were any approaches found to be relevant to the research? What were the
limitations of the approaches found? Would there be an opportunity to replace part of the overall programme of work?

falls short of being able to answer these questions, then it is worth asking what kind of support and training with respect to
Replacement the researcher has received. If there is a gap in training, then researchers can be signposted to suitable courses

or resources (e.g. EU-52: Searching for (existing) non-animal alternatives. Education and Training Platform in Laboratory
Animal Science (ETPLAS), Cerdanyola del Valles, Spain. https://learn.etplas.eu/courses/eu-52/.

https://journals.sagepub.com/eprint/H3YHXAH7IJCIHC2YRJFA/full#bibr5-02611929251319265
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Don’t forget that it will always be the scientists who have the best grasp of the
literature and (if they’re honest) the potential for replacement in their field, i.e.:

« they should be given the onus of declaring potential alternatives and
providing evidence in their applications that they have looked for this — not
just “there are no alternatives”

 it's quite acceptable for an AWERB to ask the “stupid” questions about the
Emperor’s new clothes

« yourtime is just as valuable as theirs

Norecopa: PREPARE for better Science
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Thanks to Norecopa’s sponsors

Standing Committee on Business Affairs, Norwegian Parliament

Norwegian Ministries of Agriculture and Fisheries Novo Nordisk
Research Council of Norway PHARMAQ
Royal Society for the Prevention of Cruelty to Animals (RSPCA)
Aivero Sanofi
Architect Finn Rahn's Legacy Scand-LAS
Laboratory Animals Ltd. Scottish Accreditation Board (SAB)
Nordic Society Against Painful Experiments (NSMSD) Stiansen Foundation
Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge) Universities Federation for Animal Welfare (UFAW)
Norwegian Animal Protection Alliance (Dyrevernalliansen) US Department of Agriculture (USDA)
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