L)

The Path to Better Science: 3Rs and more

Adrian Smith
adrian.smith@norecopa.no
@adrian_3r

< norecopa.no/path>

Norecopa: PREPARE for better Science



7 ..better science and more than 3Rs?"

* replacement if possible

* reduction and refinement if not possible to
replace

* valid data (a true treatment effect)

* reproducible and translatable experiments
1)'

colourbox.com

* best possible animal welfare
* health & safety (of animals and people)
* aculture of care at the animal facility

 communication of best practice to others



norecopa

animal welfarists

scientists ﬁ @ animal care staff

lab animal veterinarians

regulators

Harm-Benefit analyses
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European Consensus-Platform for Alternatives
ecopa.eu

« Established in 2000 eCOpa@

» Recognises National Consensus Platforms (NCPs) with 4 stakeholders
equally represented:

Animal
welfare
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Heard in 2023:

“Scientists don’t use alternatives because they are ignorant of them”

“The concept of improving animal research is obstructive. There is very
little evidence that improving scientific rigor will improve translation.”

“The 3Rs are an impediment to progress...there is so little emphasis on
replacement and reduction.”

“The perception that animal research is the gold standard....”
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WC12Canada @WC12Canada - Jul 28

Did you know? The World Congress on Alternatives and Animal Use in the
Life Sciences was established by the Alternatives Congress Trust in 1993

to bring together academia, industry, government, and non-profit sectors
[ to advance the 3Rs. |

#WC12niagarafalls #nonanimalmethods

2623

KNOW THE e

HISTORY

of the
World (ongress

on Alternatives and Animal Vse in the Li{e (ciences
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We cannot improve our research by

better reporting alone...

reddit.com
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reddit.com

PERSPECTIVES ON RESEARCH PRACTICE:
Perspectives on Research Integrity

Sir Patrick Vallance FRS FMedSci FRCP

Government Chief Scientific Adviser (GCSA),
Head of the Government Science and Engineering (GSE)
Profession and National Technology Adviser (NTA)

somethmg WhICh 5 sIoppy
AR ) LI

about Science: ‘There is no point in even starting to do it, if you intend to do something which is
sloppy, or deliberately misleading’, and yet we know that that happens’.

https://www.youtube.com/watch?v=KSOke8tImbc

Norecopa: PREPARE for better Science



norecopa

Publish or perish

My project has been funded, and the method has been published before,
so why should | change the protocol?
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The pathway to better science

Why Open Science?
For research quality,
research integrity,

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

Experimental Design
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Share surplus animals and
tissues on ATEX.uu.nl

Report

—_——

' S ' Preregister on — according to
preclinicaltrials.eu — ARRIVE

guidelines
PREREGISTER ARRIVE
- -
s|ee Publish,
B 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



Threat and Error Management

eaugallecheese.com/Swiss-Cheese

Failure

Weaknesses / dangers

wikipedia.org/wiki/Swiss_cheese_model
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Dagbladet.no norecopa
g - Publisert fredag 23.04.2010 k. 18:26 '

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

Slar alarm om arbeidsforholdene pa Radiumhospitalet.
Sykehuset innremmer rutinesvikt.

ASLE HANSEN A DIANA BADI
ash@dagbladet.no 'S \ dba@dagbladet.no
.

HELSEFARLIG ARBEIDSMILJO: Solveig Garman-Vik (38) har fitt diagnosen akutt myelogen leukemi (AML) etter 4 ha jobbet med
kreftforskning pi Radiumhospitalet i elleve 4r. Her fir hun en klem av sykepleier Elisabeth A. Saghaug for hun gér hjem for helgen. Fi med
hvor fantastiske alle her pi Lovisenberg er mot meg, sier Solveig. Foto: LARS EIVIND BONES/DAGBLADET
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Culture of Care facilitates honest discussion along the path

"because we've always done it that way"

8. ir "
: g e as orten as necessary
X NS W

"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.
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%@ Culture of Care

care The International Culture of Care Network

norecopa.no/coc

A demonstrable commitment, throughout the
establishment, to improving:

animal welfare

scientific quality

care of staff

transparency for all stakeholders, including the public
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Effective two-way comm
essential for a good
The European Commission sugg

mal technologists is

ests the 'development of formal and informal
cation channels, for mutual benefit with respect to science and animal welfare’
Here are some examples from International Culture of Care network members

Other ideas
A ‘boxless’ event: anyone

can submit ‘out of the box’
ideas to improve practice

A staff survey for all ——
e.g. how much do you

agree with statements such

as ‘in our group we listen to
each others’ ideas about —
animal welfare’




Map l Satellite

Culture of Care Network

»
Keyboard shortcuts Map data ©2022 Terms of Use
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Precision and replicability in the aviation industry: @

10-15 checklists even on short routine flights

Y
A
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L)
Checklists

* Reduce risk of forgetting to carry out vital actions
* Ensure checks are carried out in the correct sequence

* Encourage cooperation and cross-checking between crew
members

 Make sure that everyone is "on the same page"
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AWorld Allance for Safer Health Care

Surgical Safety Checklist ) frore Health | Patient Safoty

JOKA TINMES BESTSELLER
Before induction of anaesthesia Before skin incision Before patient leaves operating room
(with at least nurse and anaesthetist) (with nurse, anaesthetist and surgeon) (with nurse, anaesthetist and surgeon)
Has the patient confirmed his/her identity, O Confirm all team members have Nurse Verbally Confirms:
site, procedure, and consent? introduced themselves by name and role. O The name of the procedure

O Yes [J Confirm the patient’s name, procedure, O Completion of instrument, sponge and needle
Is the site marked? and where the incision will be made. counfs } . c H E c K I-I ST
O Yes Has antibiotic prophylaxis been given within u iSnchﬁg?nen I;Eieelrl:{'ga(r'::d specinenlabelsaioud)
D) Not applicabe Ll b HOW T0 GET THINGS RIGHT
PP 0 Yes O Whether there are any equipment problems to be
Is the hoci hine and (Tt addressed
check complete? O Not applicable
P . . . To Surgeon, Anaesthetist and Nurse:
O Yes Anticipated Critical Events [ What are the key concerns for recovery and
Is the pulse oximeter on the patient and To Surgeon: management of this patient?
functioning? [0 What are the critical or non-routine steps?
O Yes O How long will the case take?
Does the patient have a: [0 What is the anticipated blood loss?
Known allergy? To Anaesthetist:
O No [ Are there any patient-specific concerns?
O Yes

To Nursing Team:

Difficult airway or aspiration risk? O Has sterility (including indicator results)
O No been confirmed?

. ; , i i 2
[ Yes, and equipment/assistance available D Are there equipment issues or any concerns?

Is essential imaging displayed?

Risk of >500ml blood loss (7ml/kg in children)?
O Yes

0O No
[ Yes, and two IVs/central access and fluids B et NG AUTHOR OF BT TER AND € ¢
planned
This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged. Revised 1/2009 © WHO, 2009

who.int/patientsafety/topics/safe-surgery/checklist/en REEETER/= p/ prod (eBS12430000
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Original Article

Laboratory Animals.

— 2 < FIII © O
PREPARE: guidelines for planning animal rocidimen

sagepub.co.ukfjournaisPermissions.

research and testing

DOI: 10.1177/0023677217724823
journals.sagepub.com/home/lan

Adrian J Smith', R Eddie Clutton?, Elliot Lilley?, ®sAGE

Kristine E Aa Hansen* and Trond Brattelid®

Abstract

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

norecopa.no/PREPARE.

Keywords

guidelines, planning, design, animal experiments, animal research

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

Introduction

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

in our experience, often underestimated by scientists.
Even small practical details can cause omissions or arte-
facts that can ruin experiments which in all other
respects have been well-designed, and generate health
risks for all involved. There is therefore, in our opinion,
an urgent need for detailed but overarching guide-
lines for 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 trials.* These issues come in addition to other
concerns, not unique to animal research, about publi-
cation bias, which tends to favour the reporting of posi-
tive results and can lead to the acceptance of claims as
fact.” This has understandably sparked a demand for
reduced waste when planning experiments involving
animals.'®'? Reporting guidelines alone cannot solve
the problem of wasteful experimentation, but thorough
planning will increase the likelihood of success and is an
important step in the implementation of the 3Rs of
Russell & Burch ducti i
The importance of attention to detail at all stages is,

which are safe and scientifically sound, address animal

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

Royal [Dick] School of Veterinary Studies, Easter Bush,
Midlothian, UK

Research Animals Department, Science Group, RSPCA.
Southwater, Horsham, West Sussex, UK

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

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

Corresponding author:

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

Email: adrian.smith@norecopa.no
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PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

Formulation of the study

1. Literature searches

2. Legalissues

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

4. Experimental design and statistical analysis

Dial

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

6. | Facility evaluation Items in pink are

7. | Education and training ;

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

Methods reporting guidelines

9. Test substances and procedures

10. Experimental animals

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

13. Experimental procedures

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

Norecopa: PREPARE for better Science



norecopa.no/PREPARE/prepare-checklist Nnorecopa

- The PREPARE Guidelines Cheekllst

Planning Fesearch and E on for

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

“Werecops, c/o Norwegian Veterinary nstitute. P.0. Box 750 Sentrum. 0106 Osfo, Norway: *Royal (Dick Schosf of Veterinary Stuies, Easter Bush
Midothian, EH25 RG. UK ; “Research Animals Department. Science Group, ASPCA Witberforce Wy Southwater, Horsham, West Sussex, RH13 985S, UK
Section of Experimental Biemedicing. Dspartment of Production Animal Clinical Scences. Facully of Vet rinary Medi cine, Nonwegian University of Life
Scinces. P 0. Box 8146 Dep.. 0033 Osle. Norway; “Division for Research Managemsnt and External Funding, Westsm Norway University of Applied ection of the facilities, b evaluate building and e quipment standards and needs.
Sciances. 5020 Bergen, Norway. ttimes of extra isk.

PREPARE' consists of planning guidelines which are complementary to reporting guidelinee ~—* S \.
PREPARE covers the three broad areas which determine the qualite ~¢ ** r e etence of staff members and the need for further education or trainmg prier

1. Formulation of the studv

2. Dialoaus -+ n

e ©. Health risks, [ Perform a risk assessment, incollaboration with the animal faciiiy, for all persons and animals atfected |
waste disposal and
o el Sk UTECTy T TRTECTy Oy TTe Sty
An ‘ m - nuEANES iS avadabb on‘t‘r)ue Norecopa [ Assess, and if necessary produce, specific guidance for all stages of the project.

Recommendation

HE
I_

5.0bjectvesand | [J Amange meetings with all relevant staff when early plans for the project exist.
timescale, fnding | ) constryct a timescale for the project, indicating the need for assistance with preparation,
and division of
animal care, and waste
[ Discuss and disclose all expected and patential costs.
] Construct a detaila ~1an for division of labour and expenses at all stages of the study.

nir

181
|}

S [C) Discuss means for containment, decontamination, and disposal of all items in the study.

wui evolve as more species- and situation-specific guidelines are produced,
= o s _

Recommendation

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.

1. Literature [ Form a clear hypothesis, with primary and secondary outcomes. 10. IS - . . . -
searches ) Consider the use of systematic reviews. animals ] Avoid generation of surphus animals. |
) Docide data: o » Listotobe tad acd coneluct L i
[ Assess the relevance of the spedes 1o be used, its bickgy and suitabifity 1o answer the experimental 11. Quarantine and | CJ Discuss he animals’ likely health status, any needs for transport, quarantine and isolation,
- 3 health monitoring health monitoring and consegquences for e personnel.

[ Assess the reproducibility and translatability of the project.

12. Housing and [ Attendto the animais’ specific instincts and needs, in coltsboration with expert staf.
Mbaoky [ Discuss accimatization, optimal housing condions and procedures, erviramental factors and any
Smitainge oo thes b o {ood dacrnation <olitary bogsgng)

2. Legal issues [ Consider how the research s affected by relevant legisiation for animal research and other areas, e.g.
animal transport, occupational health and safety.
] Locate relevant guidance documents (e.9. EU guidance on project evakuation)

3. Ethical issues, [ Construct a lay summary. 13. Experimental [ Develop refined procedures for capture, immobilisation, marking, and release or refoming.

harm-be nefit [ In dialogue with ethics committees, consider whether stalements about this type of research have procedures [ Develop rafined procedures for substance admin stration, samping, sedation and anaesthesia, surgery
assessment and already been produced. and other techniques
humane endpoints |[] Address the 3Rs replacement, reduction, refineme nt) and e 355 {good science, good sense,
P 14. Humane killing. | [C] Consult relevant legsiation and guidslines well in adrance of hizshudy.
release, reuse of || pefine primnary and mergency melhods for humane killing

TR PO O T T TERINS i ing
[ Assess the competence of those who may hawe to parform these tasks

1B
iE]l HH

CA
2

E - 15. Neoropsy [ Construct a systematic plan for all stages of necropsy, induding location, and identification of all
] Deefine objective, sasily and unsquivacal dp animals and samples.
] Discuss the justfication, if any, for death as an end-paint,
- o Lo References
- = 1. Smif AL, Cluton RE Liley €, Hansen KEA & Bratieid T PREPARE:Guidslines for Plarring Animal Research and Testing
4, T R ST S e S e pra i et kel e
design and [ Define the experimental unit and detide upon animal numbers, 2. Kikenny C. Browne WJ, Cuthil IC et al Improving Bioscience Research Reporting: The ARRIVE Guidelines for Reporing Animal Research
statistical analysis | L] Choose methods of randomisation, prevent observer bias, and Gecide upon Indusion Hes Blokogy. 2010: 00K 10.137 Uicurmalpbio. 1000412
and exclusion criteria.

Further information
hitps://norecopa.no/PREPARE | posh opa.no | c
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@ norecopa

In addition to the checklist, much more information is available on:

norecopa.no/PREPARE

NORSK ENGLISH

norecopa S

About Norecopa Alternatives Databases & Guidelines  Education & training  Legislation Meetings More resources New:  PREPARE pecies

PREPARE Checklist 1-Literature searches 2-Legal issues

3-Ethical issues, Harm-Benefit Assessment and humane endpoints 4-Experimental design and statistical analysis

5-Objectives and timescale, funding and division of labour 6-Facility evaluation 7-Education and training

8-Health risks, waste disposal and decontamination 9-Test substances and procedures 10-Experimental animals
11-Quarantine and health monitoring 12-Housing and husbandry 13-Experimental procedures

14-Humane killing, release, re-use or re-homing 15-Necropsy Comparison with ARRIVE

norecopa.no / PREPARE f |w]s]+]

Norecopa: PREPARE for better Science
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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 IR TJ-ol | For fish researchers
consider whether statements
about this type of research have

3-Ethical issues, harm-
benefit assessment and

humane endpoints

38 Construct a lay summary.

already been produced.
1. Have national or local research ethics committees already produced statements relevant to the research
3c :I:;:‘g,’f:e‘::‘:;‘;:m being planned? Consideration should also be paid to the broader context of the research. For example,
3Ss (Good Science, Good research directed at increasing the productivity of farming at the expense of (or without improving)

Sense, Good Sensibilities). S ) g ; ) ¥
individual animal welfare, or wildlife research whose primary aim is population management.

d will any advances in this

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

volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?
i % 3. Have the Three S's (Good Science, Good Sense and Good Sensibilities z) been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
3f  Discuss the learning objectives, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
iy e e research on animals, not least when a scientific evidence base does not exist.
4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
Allocate a severity classification t Py .
3g m”;“oj:d pespanath the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?
B 6. What approaches to reduce distress iz have been considered?
humane endpoints, i A

ive results be published, to avoid publication bias?

3 Discuss the Justification, if any, for
death as an end-point.

ical incidents are to be found in the section

4-Experimental design

and statistical analysis Harm-Benefit Assessment

Norecopa: PREPARE for better Science
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Refinement Wiki: wiki.norecopa.no

& AS191219 Talk WViatchlist C jons Log out
Page Discussion Read Edit Editsource Viewhistory W More v |Search Norecopa Wiki Q|
Clicker training
Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a click or another distinctive sound
Main page (s dary reinforcer) is delivered and within the following few seconds the reward is p d (primary reinforcer)|'). The click bridges the time between the
Recent changes desired behavior and the presentation of the reward!'). A target stick providing a visual guide for the animal can be used for the training.
Random page

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

Help about MediaWi 3
in mice, rats, and rabbits. For rats, it was d that they | d tasks by observing the clicker
Tools tranining of their cage mates!).
m::“ Lo Clicker training can be used to train ani in a stress-free way. The K ing i are for
toad fe - what this technique can be used for:
Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand &l
Printable version
e Rats: following a target stick, voluntarily change 1o a cage, observational learning &%)

Clicker training with mice using a target &

Fc':gommbﬂnlhon 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
it d touched and lifted by a human, trimming nails, coming on command and is ciimbing 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.
reinforced by providing food stuff in form of treats and apple juicel*]. [Twolice ass folowing $16 lerget shiokon the pain,

of the experimenter's hand,

1. 11911 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. 12027 gidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). “Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages"@. JoVE (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511 . ISSN 1940-
087X . PMC 6235608 . PMID 30417890 .

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

PMC 54089714 . PMID 28287586 .
4. 1 "Positive Reinforcement Training in Large Experimental Animals* & (PDF).

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

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

This page was last edited on 27 May 2020, at 11:23.

Privacy policy About Norecopa Wiki Disclaimers Iml""-“'
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Why Open Science?

For research quality,
research integrity, g
patients, animals, Engage in Share your
conversation with - data and open
and society journalists and ? up your code

the public CONNECT EXCHANGE SHARE

Share surplus animals and
tissues on ATEX.uu.nl

Prepare your —
research with ' S ' Preregister on — accorgling to
PREPARE preclinicaltrials.eu —
guidelines PREREG'STER guidejnes
PREPARE ARRIVE
H
see Publish,
see whatever the
outcome
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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



Poor reporting

Russell & Burch quote Visscher (1951):

"In general, methodology is usually relegated to a place of
smaller type and sharply abbreviated importance in journal
publication of research.

Numerous essential details are customarily omitted, either
because they are considered to be common knowledge, or
simply for lack of space.”
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RUSSELL & BURCH

Russell WMS & Burch RL (1959)



"We ARRIVED, because we were PREPARED"

I

I v’ Better Science

v' Advancement of the 3Rs
v’ Safer working environment
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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 - your commonsense and your heart
* @Good Science

* Good Sense B@ @ @ Pene‘c'tf
* Good Sensibilities i
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




L)

... but many of these concepts are actually explicitly or implicitly discussed by Russell & Burch:

Additional Rs have been proposed...

* Reproducibility and Replicability of animal experiments

* Responsibility when planning and conducting procedures on sentient animals
* toward the animals
* towards our colleagues (Culture of Care)

* A G6R concept: 3Rs + Robustness, Registration & Reporting (Strech & Dirnagl, 2019)

Responsible animal research: a riff of Rs. Rowan A & Goldberg A (1995), Altern Lab Anim. 23(3):306-
11. doi.org/10.1177/026119299502300307

Norecopa: PREPARE for better Science


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8647585/pdf/bmjos-2018-000048.pdf
https://journals.sagepub.com/doi/10.1177/026119299502300307

norecopa
Aryelle Canedo Pereira et al. (2022)

Zebrafish (Danio rerio) meets bioethics: the 10Rs ethical principles in research

[ - Animal welfare - Scientific principles Conduct principles ]

Replacement  Reduction Refinement  Registration Reporting Robustness Reproducibility Relevance  Responsibility Respect

Figure 2. The 10 Rs ethical principles for zebrafish using as model system in research. The principles were classified into
three categories, namely: welfare (replacement, reduction and refinement), scientific (registration, reporting, robustness,
reproducibility and relevance) and conduct principles (responsibility and respect).

Norecopa: PREPARE for better Science www.scielo.br/j/cab/a/HsNhVXVRCSHTdYmLtgXfv5J)/?lang=en



L)

Christopher Petkov et al. (2022) propose an animal research ‘Helsinki Declaration’

Basel Declaration on Animal Research

Preamble + 3Ss + 4Fs
4Fs: Fundamental principles

(Tannenbaum, 2017)
6Ps: Principles of research

(Beauchamp & DeGrazia, 2019)

Unified Principles 3Vs: Wiirbel

Norecopa: PREPARE for better Science sciencedirect.com/science/article/pii/S2665945X2200033X



Russell & Burch’s book is much more than the 3Rs...

The status, training and importance of animal care staff (even when they do not carry out
procedures)

Humanity is linked to experimental success (“efficiency”)

The “triumph of husbandry”: more uniform and healthier animals. Emphasis first on good
husbandry and then on good experimental technique. Crowding leads to disease outbreaks and
poor reproduction.

Well-being, not just an absence of distress: Mens sana in corpore sano

The high fidelity fallacy — more important to have good correlation (even if the mechanism is
not understood)

The correct number of control animals

Use a greater number of species — ones that are better suited for the model. Recruit species
that have been better studied, or increase studies on the species being used

‘Violence is the last refuge of the incompetent’ (Asimov, 1953): use punishment-free models,
even in fear research.

THe PRlIll‘.lPlE 1
HUMANE |
EXPERIMENTAL |
~ TECHNIQUE |
RUSSELL & BURCH

~

Russell WMS & Burch RL (1959)
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