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The 3Rs explained (Reduce, Reuse, Recycle)

By Sophia Rice, 1st March 2023

In this article, Travelife for Accommodation explains what the 3Rs are and the importance of using
them when it comes to managing waste.

The 3Rs of waste management is an initiative that was developed in the early 2000s as a method that helps all of
us to reduce the amount of waste we send to landfill or incineration, and to reduce the amount of items being
produced unnecessarily. The 3Rs stand for Reduce, Reuse, Recycle. These three small words are pivotal to
managing waste and helping to combat climate change.

Reduce means to make smaller/less in amount.
Reuse means to use something again, either for its original purpose or repurposed for a different task.

Recycle means to convert waste into material that can be used to remake the item, or to make something else.

https://travelifestaybetter.com/the-3rs-explained-reduce-reuse-recycle
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Norecopa is a National Consensus Platform for the 3Rs: @
Replacement, Reduction and Refinement of animal experiments

A member of ecopa:
European Consensus-Platform for Alternatives

which recognises National Consensus Platforms with ecopa@

4 stakeholders equally represented:
ecopa.eu

Animal
welfare
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An overview of 3R centres and associations
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Concordat on Openness €
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EU3Rnet, a network of 3R centres: norecopa.no/3r-guide/eu3rnet
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The 3Rs of Russell and Burch:

Iﬂ El Replacement, Reduction & Refinement

CCacC.ca

A slide deck available at norecopa.no/3Rs

With some material from:

Smith AJ & Richmond J (2024). The Three-Rs.

In: The UFAW Handbook on the Care and Management
of Laboratory and Other Research Animals. 9t edition.

Richardson CA and Golledge HDR (eds).
Oxford: Wiley-Blackwell.

Norecopa: PREPARE for better Science
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m Les 3Rs de Russell et Burch:

s ﬁ Remplacement, Réduction & Raffinement

ccac.ca

Adrian Smith
adrian.smith@norecopa.no

@adrian_3r Ces diapositives sont disponibles sur norecopa.no/3Rs
Informations tirées de :
Smith AJ & Richmond J (2024). The Three Rs. version 12.03.24
In: The UFAW Handbook on the Care and Management
of Laboratory and Other Research Animals. 9" edition.
Richardson CA and Golledge HDR (eds).

Das 3R-Prinzip von Russell und Burch:

Ovforc: Wiey-Blackvel. ), forecops 4 | Replacement, Reduction & Refinement
Hege Tl bt e ccac.ca (Ersetzen, Reduzieren & Verbessern)
Adrian Smith Diese Folien sind verfiigbar unter norecopa.no/3Rs
adrian.smith@norecopa.no
@adrian_ 3r Version vom 12.03.24
Las 3Rs de Russell y Burch: Mit Ausziigen aus: Vielen Dank an Boris Jerchow (GV-SOLAS) und Andrina Zbinden
Smith AJ & Richmond J (2024). The Three Rs. & Paulin Jirkof (Swiss 3RCC) fiir die deutsche Ubersetzung

i . . In: The UFAW Handbook on the Care and Management
Reemplazor Reduccion Yy Refinamiento of Laboratory and Other Research Animals. 9t edition.

ccac.ca Richardson CA and Golledge HDR (eds).
i ; Oxford: Wiley-Blackwell. norecopa
Adrian Smith /

adrian.smith@norecopa.no Norecopa: PREPARE for better Science
@adrian_3r Las ldminas estdn disponibles en: norecopa.no/3Rs

Con algunos materiales de: S

. . version 12.03.
Smith AJ & Richmond J (2024). The Three Rs. Version en espaiiol 16.01.23 Rafael Hernandez, UNAM
In: The UFAW Handbook on the Care and Management

of Laboratory and Other Research Animals. 9*" edition. i
e e T8 norecons norecopa.no/3Rs

Oxford: Wiley-Blackwell.

Norecopa: PREPARE for better Science Traducido con autorizacién de Adrian Smith
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How it all started

The UK organisation Universities Federation for Animal
Welfare (UFAW) appointed William (Bill) Russell
in July 1954 to

‘undertake research into the history and progress of
the introduction of humane methods into biological
research with a view to encouraging further such
progress.’

W.M.S. Russell (1925 - 2006)

en.wikipedia.org/wiki/W. M. S. Russell

Norecopa: PREPARE for better Science e Hubrecht & Carter (2019)


https://en.wikipedia.org/wiki/W._M._S._Russell

How it all started

UFAW appointed microbiologist Rex Burch to

assist Russell by visiting and interviewing

research workers on:

e their attitudes

* the techniques that they had adopted to
improve the humaneness of their work

* the feasibility of replacements to the use of
animals

Their primary task was to find ways
of reducing inhumanity in animal experiments
- whether it is physical or mental distress

R.L. Burch (1926 - 1996)
from Stephens (2009)

Norecopa: PREPARE for better Science



“Alternatives”?

The word “alternatives” was deliberately not used in S
the invitations to interviews, to avoid the risk of >

researchers declining to participate. x

Instead, they wrote:

‘a review of progress in the development of humane
teChan UES’ colourbox.com

Norecopa: PREPARE for better Science . Stephens (2009)




“Alternatives”?

The word was used by Burch, but Russell considered it
sounded like Replacement. It is not used in their book.

The term was used in a paper by Terence Hegarty (FRAME VO @ &

trustee) in 1971 and (for all the 3Rs) by DH Smyth in his
book Alternatives to animal experiments (1978).

Some now talk about
* Replacement alternatives colourbox.com
* Reduction alternatives

* Refinement alternatives

Norecopa: PREPARE for better Science . Smyth DH (1978); Russell (2005)




Timeline for the 3Rs

in a paper published by Russell

1955 and 1957 (Russell, 2005)

e The 3Rs were formally presented at a UFAW
Symposium in May 1957 on Humane Technique in the
Laboratory

* Russell and Burch published The Principles of Humane
Experimental Technique in 1959

By 1955, the concept of the 3Rs was essentially present

The explicit term "The 3Rs" evolved sometime between

@ norecopa
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Russell WMS & Burch RL (1959)

Norecopa: PREPARE for better Science @ Russell (2005); Hubrecht & Carter (2019)



Reprinted by UFAW in 1992

THE PRINCIFLES OF

Humane Experimental Technique

WML S RUSSELL
R L. BURCH

Special Edition

| onavessines
| FUDERATION
ro®
aNIMNU
WIIFARE l

norecopa.no/textbase/the-principles-of-humane-experimental-technique

Norecopa: PREPARE for better Science

The text of the book is available online

Russell and Burch’s Principles of Humane
Experimental Techniques

1. The Scope of Humane Technique: Table of Contents
2. Foreword to Special Edition
3. Preface
4. Scope of the Study
5. Integration in the Vertebrate Organism
6. Pain and Distress
7. The Criteria for and Measurement of Distress
8. Man and the Animal World
9. Monitoring Animal Experimentation
10. The LAB Survey of 1952
11. The L.AB. Data: A Further Analysis
12. Results of the Analysis
13. The Lates velopments
14. Direct and Contingent Inhumanity
15. The Analysis of Direct Inhumanity
16. The Diagnosis of Disease
The Removal of Inhumanity: The Three R's

~

caat.jhsph.edu/principles/the-principles-of-humane-experimental-technique



Direct / contingent inhumanity

Russell and Burch distinguished between

direct inhumanity: the pain or distress of a
procedure (even when performed perfectly)
e.g. pain of injection, immobilisation stress

contingent inhumanity: the side-effects of a
procedure that are not necessary for its
success

e.g. poor housing, care, handling, analgesia

Norecopa: PREPARE for better Science

colourbox.com

Pain and suffering is experienced
at the level of the individual



The concept actually predates Russell & Burch @

Marshal Hall: Seven principles of physiology (1831 & 1847)

1.  We should never have recourse to experiment in cases which observation can afford us the
information required.

2.  No experiment should be performed without a distinct and definite object, and without the
persuasion, after the maturest consideration, that that object will be attained by that
experiment, in the form of a real and uncomplicated result.

3. We should not needlessly repeat experiments which have already been performed by
physiologists of reputation.

4.  After due consideration that a given experiment is, at once, essential and adequate to the
discovery of a truth, it should be instituted with the least possible infliction of suffering.

5. Every physiological experiment should be performed under such circumstances as will secure
due observation and attestation of its results, and so obviate, as much as possible, the necessity
for its repetition.

6.  Facts should be laid before the public in the simplest, plainest terms. If there be a difference of
opinion: ‘..add such views as may seem nearest the truth. These are neither wholly in accord
with one opinion nor another, nor exceedingly at variance with both, ... a thing which may be
observed in most controversies, when men seek impartially for truth’. (Celsus, translated from
Latin)

7. In quoting the opinions of other authors, it should always be in their own words.

en.wikipedia.org/wiki/Marshall_Hall_(physiologist)

Norecopa: PREPARE for better Science e ahajournals.org/doi/epdf/10.1161/01.CIR.48.3.651



Editorial in the London Medical Gazette (1839):
Live animals should not be used
‘... till it is sufficiently clear that the fact pursued neither is,

nor can be, proved by any other evidence which is within
reach, nor by any other more gentle mode of enquiry.’

babel.hathitrust.org/cgi/pt?id=mdp.39015031214433&view=1up&seq=268

Norecopa: PREPARE for better Science e Smith & Richmond (2024)

212 EXPERIMENTS ON

were interrupted and burried by circum.
stances over which be bad no control.

Tt will be observed that, besides the
different proportions of the other me-
tals, zinc forms a component part of
this brouze; but how far its presence
could render the action of the
bronze more violent, I confess mysell
wholly iguorant. Indeed the action of
zinc, as & medicine, appears to be very
little understood, and it bas not been in
my power to oblain any resseignemens
as to whether the zinc miners or smel-
ters are affected by the nature of their
occupation or not, or, if they are, in
what manner.

Nothing is more probable than that
the bronze varies much in different
;-n{le-. and that each manufacturer

as

is own process and p ions for
m the metal used for the purpose ;
and it is also not ualikely that the vio-
lence of the effects of the cheaper sort
may bare been rather exaggerated by
my informadt.

With rd (o the treatment of those
suffering from the use of the bronze, I
bave said but little ; for few cases have
come under my immediate care, though
many under my mnotice, apd quite
enough in number to establish the fact
of its pernicious influcnce ou the work-
men employing it, and to prove that
from its use—

= Macies et nova febrium
Terria lecobult codors.”
Such, probably, will always prove
case (o & certain extent: s our arts
improve, new inconveniences must arise,
new diseases result; and in the
mm:{ﬂ-&fpﬂ l'be warch of aci.
ence and perfection of processes, new
remedies will be discovered, and the
evil effects in their turn be removed.

The use of the respirator would pro-
bably be of great service to the bronze
workers, by preventing the inhalation
and swallowing of the finely subdivided
metallic dust. This would, to a great
extent, obviate those symptoms which I
have ventured to call constitational, and
referred to the poison being taken di-

Google

LIVING ANIMALS.

rectly into the lungs and stomach. A
careful obscrvance of cleanliness would
also prevent the workmen from suffering
30 severely from the most distressing
local symptoms caused by the direct
lygf:niu o.fc the powder.
me, bowever, re| my bope,
that this very brief mdp'me:‘on {tll no-
tice of the cifects of Ibhr- T, may
arouse the attention of those of my
medical bretbren who, from their larger
opportunities of ing discase in
our great bospitals and manufacturing
towns, will be able to favour
fession with the results of their expe-
rience as to the cause and treatment of
this new complaint. If it should have
the effect of calling their attention, and
that of our manufacturing chemists, to
this di its origin, its nature, tho
and mode of

al 0 to me; and iv this
g:pe, allow we to sign wyself, sir,
Your obedient servant,

Gurney Turnen,

Genersl Dispensary,
Alderagate Street, Apris 23, 1639

MEDICAL GAZETTE.
Saturday, May 4, 1830,

“ Licet omalbas, leet etlam miki, 4,
Artie Modicm taeriy potestas medo ves|
paliicum oit, dicend! pericolum o recuso.”

Cicano.

EXFERIMENTS ON LIVING
ANIMALS,
~ our last article on this subject, we
d (and we bope fully)
to shew, that if the result of such ex-
periments be only the acquisition of
truth, they are at Jeast as justifiable as
the commonly sanctioned and encou-
raged pursuits of hunting, fishing,
shooting, &c. (when not followed for
the sake of subsistence), or as the stu.
dies of those branches of natural bis-
tory in which pain and death are inflicted
wpon living and sensitive creatores. In
all these, and in a thousand other cases
of the same kind, pain is inflicted upon
animals solely for the gratification
of mankind ; and the concurrent opi~




[ Russell and Burch’s original definition of the 3RS:
 Replacement: any scientific method employing non-sentient

material which may in the history of animal experimentation
replace methods which use conscious living vertebrates

Cccac.ca

* Reduction: means of minimising, other than by Replacement,
the number of animals used to obtain information of a given
amount and precision

 Refinement: measures leading to a decrease in the incidence
or severity of inhumane procedures applied to those animals
which have to be used.

Norecopa: PREPARE for better Science



Some contemporary

descriptions emphasise
welfare benefit and

knowledge gain as well as
minimising inhumanity

Replacement

Reduction

Refinement

Basic

Avoiding or
replacing the use
of animals in
areas where they
otherwise would
have been used.

Minimising the
number of
animals used
consistent with
scientific aims.

Minimising the
pain, suffering,
distress or lasting
harm that
research animals

might experience.

Updated

Accelerating the
of predictive and

norecopa

development and use
robust models and

tools, based on the latest science and
technologies, to address important
scientific questions without the use of

animals.

Appropriately designed and analysed
animal experiments that are robust and
reproducible, and truly add to the

knowledge base.

Advancing resea

rch animal welfare by

exploiting the latest in vivo technologies
and by improving understanding of the
impact of welfare on scientific

outcomes.
NnC

3rs.org.uk/who-we-are/3rs

Norecopa: PREPARE for better Science e, Tannenbaum & Bennett (2015)



Replacement

Methods that replace or avoid the use of sentient animals entirely

Full/absolute replacement Partial/relative replacement

CHANNEL 1
[m¥/Div]

agnthos.se/569-stereotaxic-frames

virtual-physiology.com
A simulation of an experiment on a
frog nerve-muscle preparation

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

Norecopa: PREPARE for better Science
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Replacement

Examples of replacement methods:

Relative Absolute

animals not currently considered to be
sentient*®

e.g. fruit flies, roundworms and very early
developmental stages of sentient species
procedures performed on animals thar are
fully anaesthetised before the procedure is
started, and which are killed by an anaesthetic
overdose before they awake (= non-recovery,
terminal, acute experiment)

cells and tissues from animals

surplus research animals, clinical veterinary
cases or slaughterhouse material

observation of animals in brief captivity or
their natural setting

*not all animals currently believed to be sentient are covered by all
legislation e.g. cephalopods and decapods

Norecopa: PREPARE for better Science

Computer simulations

Films, video, virtual reality

Models, mannikins, simulators

QSAR (Quantitative Analysis of Structure/Activity
Relationships)

Human cell and tissue cultures

Organs-on-a-chip and organoids of human origin

High Throughput Screening (HTS)

Biochemical & immunological methods (RIA, ELISA)
Hybrid DNA technique

Collection of environmental DNA from animals (e.g. hair,
faeces, urine)

Genetically modified microorganisms

Plants

Human volunteers

Synthesis of Evidence from previously published studies,
following a Systematic Review of the literature
Replacement of a practical class with a theoretical
session

N.B. Many non-animal methods are not actually being used to replace animal experiments (e.g. use of the human placenta)
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NAMs og NATs

NAMs: New Approach Methodologies (not Non-Animal Methods!) Giimical {, | Gunios2 [ Clmion 3. | Chemie
Avoidance (methods which don’t directly replace anlmal experlments) PR [SAS. [BER |t | Rttt
e.g. studies on the human placenta Lo K & ::; b = & > =8
“Read-Across” e i - - i ~
NATs: Non-Animal Technologies Aty : i . j]i -
Alternatives to animal experiments ActifS XK e = o

“colourbox.com

e. g . 0 rga no | d S ( m | n i-O rga n S) e Existing data point Missing data point

organs-on-chips
experiments on fruit flies

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

Norecopa: PREPARE for better Science https://nc3rs.org.uk/sites/default/files/documents/NonAnimalTechCO082_ RYE_4 nrfinal2.pdf
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Replacement of animal testing by integrated approaches to testing
and assessment (IATA): a call for in vivitrosi

Francesca Caloni' @ - Isabella De Angelis® - Thomas Hartung™* Arch TOX i co I 2022

Substance or Product

/TN

. in chemico in silico invitro invivo human data

in vivitrosi
raw data
IATA / DA Definition
DIP resul )

Evidence

Risk Assessment
ACCEPTED MANUSCRIPT EVldence lntegratlon S st t. R i
Machine leaming of tox:colog:cal bxg data enables PURRANE HCveEw
5 etire o ; anchin RASAR (A.l.)
deterministic probabilistic
== Hazard == Probability of

Classification Hazard

https://link.springer.com/article/10.1007/s00204-022-03299-x

https://webinars.elsevier.com/elsevier/Successful-Alternatives-to-Animal-Testing



Replacement: win-win

Replacement alternatives are not just substitutes
for animal models:

they are often
better science
more powerful
more versatile
faster
cheaper
easier to standardise and replicate

e.g. high-throughput screening of potential novel
pharmaceuticals

Norecopa: PREPARE for better Science

L)

High Throughput Screening (HTS) laboratory

\l‘

The High Throughput Screening (HTS) laboratory is set up to produce large amounts of data on
large chemical libraries with high precision and speed.

joint-research-centre.ec.europa.eu/laboratories-and-facilities/eurl-ecvams-
vitro-laboratory-facility_en#high-throughput-screening-hts-laboratory



Reduction

* Methods that minimise the number of animals, without compromising
e experimental design
e statistical analysis
e validity
* animal welfare

It’s all about Optimisation of animal numbers:
« fewer animals (if possible)
 more information from the same number of animals
 more animals (if the original suggestion was too low to achieve conclusive results)

Too few animals can lead to false conclusions and is a waste of animal lives and human

resources.
Reduction and Refinement are therefore inseparable

Norecopa: PREPARE for better Science @& . norecopa.no/Festing
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Refinement

Methods that

* minimise pain, suffering, distress and lasting harm
 maximise animal welfare

All the way from procurement of the animals to humane killing or other outcomes (e.g.
re-use, rehoming)

é An enormous scope for refinement

e.g. better housing, environmental enrichment, handling, dosing, sampling,
anaesthesia and analgesia

Norecopa: PREPARE for better Science



Refinement: win-win

* Improved animal welfare (4

* More valid data from animals in harmony with their ’
surroundings

* Easier to detect treatment effects in non-stressed animals

* Less variation between animals

* Possible to use smaller group sizes )

colourbox.com

Refinement and Reduction go hand-in-hand ‘Happy animals make good science’
(Poole, 1997)
Implementation of Refinement requires knowledge of
* how to observe discomfort (e.g. use of grimace scales and
other behavioural indicators of pain)
* how to establish humane endpoints

Norecopa: PREPARE for better Science
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Replacement === Reduction ====» Refinement

'Suppose, for a particular purpose, we cannot use replacing techniques. Suppose it is

agreed that we shall be using every device of theory and practice to reduce to a
minimum the number of animals we have to employ. It is at this point that refinement
starts, and its object is simply to reduce to an absolute minimum the amount of distress

imposed on those animals that are still used.’

Russell & Burch (1959), Chapter 7

Norecopa: PREPARE for better Science



Is it Replacement or Refinement?

European English ‘
n Commission @ eng
Energy, Climate change, Environment

Environment

Home > Topics > Chemicals > Animals in sclence

Those working under the EU Animals in science |
Directive 2010/63/EU should study
e .. Overview
the definitions of Replacement, encauns il aren il s era

Objectives farm animals, animals in transport and animals used for scientific purposes. Regarding animals in

PAGE CONTENTS

science, EU legislation is unique as it sets a final goal of full replacement of all animals used for

Re d u Ct I on an d Re fl nemen t on t h e Law sclentic and eduseSonel purposss snd i taking concrels action fowarde that goel

The “Three Rs"” Studies that still need to be carried out on animals must be done in compliance with specific
regulations that aim to improve the welfare of those animals. This includes studies on increasing the

. . .
EU ‘ Om m ISSIOn Websl te EU networks basic understanding of human or animal biology, developing or producing new medicines,
physiological studies, environmental effects or testing chemicals or new food additives.
Implementation

Tools Objectives

Related links The EU aims to

Contact « harmonise legislation to promote EU competitiveness and innovation

« improve animal welfare and establish the “Three Rs principle” (replacement, reduction and
refinement) in all use and care practices when animals still needed in research and testing

 improve transparency

environment.ec.europa.eu/topics/chemicals/animals-science_en

Norecopa: PREPARE for better Science
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Discrimination and fidelity

Russell & Burch warned against the ‘high-fidelity fallacy’:

the false assumption that high-fidelity dictates which model is best.
High-fidelity ‘ignores all the advantages of correlation’, whereby

‘the responses of two utterly different systems may be correlated with
perfect regularity’

Russell & Burch (1959)

Replacement alternatives do not have to look like an animal!
e.g. cell and tissue cultures, bacterial and chemical assay systems

Norecopa: PREPARE for better Science



Discrimination and fidelity

In educational and training aids:

Rikke Langebaek syndaver.com

High discrimination High fidelity

Norecopa: PREPARE for better Science norecopa.no/media/8099/langebak.pdf
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Interest in the 3RS

A largely unknown concept for the first 20 years

1969: The UK organisation FRAME (Fund for
Replacement of Medical Experiments) was established,
and also worked (independently of UFAW/Russell &
Burch) on alternatives

1991: The HSUS (Humane Society of the United States)
instigated a Russell and Burch Award

1995: ECVAM, CAAT and FRAME organised a workshop
which Russell and Burch both attended

2000: The European Science Foundation ‘strongly
endorses the principles of the Three Rs’

Norecopa: PREPARE for better Science

FRAME
Rex Burch & William Russell in
Sheringham, UK, in 1995

journals.sagepub.com/doi/abs/10.1177/026119299502300614
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Interest in the 3RS

1986: The European Directive 86/609/EEC did not explicitly mention the 3Rs but it required
member states to implement national legislation which effectively implemented them

1991: ECVAM (European Centre for the Validation of Alternative Methods) was established

1993: A series of World Congresses on Alternatives and Animal Use in the Life Sciences was started
in Baltimore — the next in Rio de Janeiro in August 2025

2010: EU legislation mentioned the 3Rs specifically for the first time in Directive 2010/63/EU.
ECVAM became EURL-ECVAM (European Union Reference Laboratory for Alternatives to Animal
Testing)

joint-research-centre.ec.europa.eu/eu-reference-laboratory-alternatives-
animal-testing-eurl-ecvam/eurl-ecvam-fags/frequently-asked-questions-

Norecopa: PREPARE for better Science @& .
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Why are the 3Rs important?

* in many countries they are now part of the
legislation to protect animals and improve
science quality

* they encourage discussion while a study which
appears to need animals is being planned

* they are a tool to achieve ethically defensible
animal studies

* they advance the implementation of
replacement techniques

* they increase public understanding of the need ~ meemrermiierstamnmicsnesmme e oo sl
for animal research and testing

Norecopa: PREPARE for better Science
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Other issues to be aware of

* Re-use of animals in new experiments may be allowed, but
their welfare depends upon both their experiences and
memories from the first study, and the likely suffering in the
second. Cumulative suffering may become excessive:

e.g. Mild+Mild+Mild can be Moderate or Severe

* Guidelines for severity classification of procedures vary, and
individuals may differ in their opinions.

| | induction of diseases v VI Clinical signs FO C U S O N “

norecopa.no/severity
Anne Zintzsch, Basel focusonseveresuffering.co.uk

Norecopa: PREPARE for better Science
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Additional Rs have been proposed...

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

* Reproducibility and Replicability of animal experiments

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

*The International Culture of Care Network: norecopa.no/coc

A 6R concept: 3Rs + Robustness, Registration & Reporting (Strech & Dirnagl, 2019)

Norecopa: PREPARE for better Science


https://norecopa.no/coc
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8647585/pdf/bmjos-2018-000048.pdf

norecopa

MAX-PLANCK-GESELLSCHAFT oeutseH seacn O @)

ABOUT US | RESEARCH | NEWSROOM | CAREER | INTERNATIONAL

Homepage > Viewpoints > Animal Studies > Responsibility > 4R-Principle

Reduce, refine, replace — responsibility
O 0O 00O

The scientists at the Max Planck Society are committed to keeping the number of animal experiments as well as the
planning and carrying out the experiments. ‘3R’ stands for "Reduce, Refine, Replace": the number of animals per
experiment is reduced to the absolute minimum (‘Reduction’); the performance of the experiments and the keeping of
the animals optimized in such a way that the burden on the animals is as small as possible (‘Refinement’); and animal
experiments are replaced by alternative methods, whenever this is possible (‘'Replacement’).

In addition, the researchers of the Max Planck Society commit themselves to a fourth 'R’ for "responsibility”. They want
to use their knowledge in life sciences and humanities to promote animal welfare in their institutes.

To fulfill the fourth R, the MPG commits itself

¢ to improve the social life of the experimental animals

« develop further the scientific basis for the objective determination of sentience, experience of pain, consciousness
and intelligence in the animal kingdom

* proactively engage in professionalizing the public discourse on questions of animal ethics

www.mpg.de/10973438/4rs

Norecopa: PREPARE for better Science



norecopa

CCAC
CCPA

REPRODUCIBILITY - IS IT AFOURTH R?

CCAC’s Views on Reproducibility, Considerations of Translatability of
Animal-Based Science, Maximizing Data Obtained from Animal
Experiments, and Reducing Animal Use

DATE OF PUBLICATION: March 2019

ccac.ca/Documents/Publications/CCAC_Reproducibility-Is-it-a-Fourth-R.pdf

Norecopa: PREPARE for better Science



The Three Rs of Animal Research: What they 69
Mean for the Institutional Animal Care and
Use Committee and Why

Original Paper | Published: 31 May 2015
Volume 22, pages 549-565,(2016) Cite this article

Howard ). Curzer X4, Gad Perry, Mark C. Wallace & Dan Perry

To do this, we analyze the underlying
logic of the Three Rs and conclude that the Three Rs accord animalslmoral standing, \
though not 114ecessarily “rights” in the philosophical sense. We suggest that the Rs are
hierarchical, such that Replacement, which can totally eliminate harm, should be

considered prior to Reduction, which decreases the number of animals harmed, with

Refinement being considered last. We also identify the need for a hitherto implicit fourth

[ R: Reject, v}hich allows the IACUC to refuse permission for a project which does not

promise sufficient benefit to offset the pain and distress likely to be caused by the proposed
research.

https://link.springer.com/article/10.1007/s11948-015-9659-8
Norecopa: PREPARE for better Science



The Universal Ethical Code
for Scientists norecopa

“Our social licence to operate as scientists
needs to be founded on a continually renewed
relationship of trust between scientists and
society. The code has been developed in my
Office to help us meet this challenge.”

Sir David King, Government Chief Scientific Adviser
and Head of the Government Office for Science

Rigour

Rigour, honesty and integrity

* Act with skill and care in all scientific work.
Maintain up to date skills and assist their
development in others.

* Take steps to prevent corrupt practices and
professional misconduct. Declare conflicts of interest.

¢ Be alert to the ways in which research derives
from and affects the work of other people, and
respect the rights and reputations of others.

Respect

Respect for life, the law and the public good

¢ Ensure that your work is lawful and justified.

¢ Minimise and justify any adverse effect your work may
have on people, animals and the natural environment.

Responsibility

Responsible communication: listening and

informing

* Seek to discuss the issues that science raises for society.
Listen to the aspirations and concerns of others.

* Do not knowingly mislead, or allow others to
be misled, about scientific matters. Present
and review scientific evidence, theory or
interpretation honestly and accurately.

Norecopa: PREPARE for better Science https://assets.publishing.service.gov.uk/media/5a7cbbffe5274a2f304efc16/universal-ethical-code-scientists.pdf



The Three R’s and[The 4th One: Reality!]

Regulations and principles often difficult to apply on wild
animals

Studies on free-ranging wildlife are challenging

Difficult to get a decent sample size of animals with the right
sex and age

Recaptures often not possible

You never has a real ‘control group’ (which is the animals
you don’t capture)

Your study animals get shot (legally), poached, disperse or
‘disappear’ (various reasons)

A very high rate of problems with GPS (coverage, battery
life, technical failures, software bugs etc)

‘End-point’ challenge: Are you able to recapture the animals
to remove tags and do you have funding for it? Are you
allowed to shoot the animals? Do you have collars with a
drop-off function?

https://norecopa.no/media/3yyjbo3u/jon-arnemo-260521.pdf

Norecopa: PREPARE for better Science
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Aryelle Canedo Pereira et al. (2022)

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

| -E Animal welfare >- < Scientific principles > < Conduct principles S I

Replacement  Reduction Refinement  Registration Reporting Robustness Reproducibility Relevance  Responsibility Respect

H — I ' ) % \ )
< IR 0, By, &) &oF
7 N

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
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Responsible Animal Research: A Riff of Rs

norecopa

g Rowan A & Goldberg A (1995)
Altern Lab Anim. 23(3):306-11
doi.org/10.1177/026119299502300307

Andrew Rowan' and Alan Goldberg®

'Tufts School of Veterinary Medicine, 200 Westboro Road, North Graflon, MA 01536, USA;
'J;bmHopksMSchoolo{ﬂygmcndPubthmlth 111 Market Place, Baltimore, MD 21202,
USA

were introduced in 19569

Bnm « The Three Rs, redy and
& Burch in thelr impoﬂmtrblium The Pnnupdu ofﬂwu Expa(nunu!

‘echnigue. These Three Rs are now

R, we lv-d.v-lqudanowudd&monlyto-umuhummmhmhlw

encourage others to examine the issue of alt in a
Koy words: reducti ofi A
Introduction

In the last 25 years, public concern regarding
the merits of animal use in research and
testing has grown, with concurrent support
for animal protecti ganisati How-
ever, the debate and the arg ts used by
both sides have changed very little from those
used 100 years ago. Some animal protection
organisations still state that animal use is
irrelevant to human medicine. Most state
that researchers do not pay sufficient atten-
tion to the alleviation of animal suffering, and
that animal use desensitises scientists. For
their part, scientists counter that their critics
are uninformed, naive, sentimental, unreal-
istic and possibly even mmn!.hropoc How-
ever, there is one significant change from a
century ago. Today, the debate includes the
notion that scientists might be able to con-
tinue to do their research without harming
or using animals. This concept is identified
by the term “alternatives”, and has provided
animal protection groups with a message to
the public that one may well be able to have
the best of both worlds, i.e. modern advances
without using ummul& Rmarchen hnve not
been quite so entk , correctly

out that alternatives cannot nplm all an-
imal use and that biomedical advance would,

art Lbe very mlmmum, be dmucally slowed,
i

Two Brmah mendm Russell & Burch, are
credited with launching the concept of alt-
ernatives in 1959, with their book, The Prin-
ciples of Humane Experimental Technique
(1), in which they describe the Three Rs of
replacement, reduction and refinement, which
have come to be identified as the modern
concept of alternatives,

A number of authors have suggested that
we should not limit ourselves to only three
Rs. Harry Rowsell of the Canadian Council
for Animal Care (CCAC) has suggested add-
ing three more — responsibility and use of
the right animal for the right reason (2).
Alison Lukasko, of Bristol-Myers Squibb
(Hillside, NJ, USA), suggests that respect also
be added, and David Morton, at the Univer-
::‘ty ofRB:irminghnm (UK), has developed a list

1

duction of ber of animals used
r!ﬁlwmeut of endpomts
replacement by in vitro, ex vivo
recognition of adverse effects
relief with analgesics and anxiolytics
respect for all animals regardless of species
reward for animals wherever possible
refusal to carry out some procedures

Thiz paper is a modification of an article previously published in the Journal of Social Biology and Human

Affestrs (57, 56-62, 1992).

Norecopa: PREPARE for better Science

David Morton
Recognition
Respect

Relief

Respect
Reward

Refusal
Reconsideration
Reflection

Read

Re-education
Resolve
Review

vimeo.com/289645718


https://journals.sagepub.com/doi/10.1177/026119299502300307

Rowsell H.C. and McWilliam A.A. (1978)

[The right animal for the right reason ]

Proceedings of the Canadian Association for Laboratory Animal
Science, 1978-1979 Conventions, pp. 211-220.

Toronto, Canada: Canadian Association for Laboratory Animal
Science.
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Petkov et al. (2022) propose an animal research ‘Helsinki Declaration’
sciencedirect.com/science/article/pii/S2665945X2200033X

Basel Declaration on Animal Research
Preamble + 3Ss + 4Fs

oo

Unified Principles

Norecopa: PREPARE for better Science



(‘p norecopa

Basel Declaration for Animal Research (2010) - Fundamental Principles

f

*1. Respect and protect the animals entrusted to us and not inflict unnecessary pain, suffering, or

harm to them by adhering to highest standards of experimental design and animal care. Animal aCtiViStS last summer Set ﬁre to the alpine hOIiday

*2, Consider carefully whether research involving animals addresses questions of importance that

cannot be answered using alternative methods. home of Daniel Vasella, then chief executive of
*3. Strive to minimize the number of animals used for research and use the most suitable species

to achieve the intended gain of knowledge. . . . . .
S g colaboratios i avoll vepiiin ok kil mpeciits pharmaceutical giant Novartis of Basel, Switzerland, in
«5. Implement the highest standards for protection of environment and public health,

Fundamental principles; We, the 6. Balance the interests of patients and society with our responsibility towards the animals when one Of relatively feW vi Olent attaCkS onscientists Worki ng
undersigned, shall: developing genetically modified animals.

*7. Implement the highest standards of education and training for all persons who work with i i i i H
animgls and monitor their compliance with standards on a r:gular bapseis. W|th anlmals mn German-speaklng Countrles.
*8. Adequately recognize the important engagement of scientists in their efforts to promote the
public understanding of sclence.
*9. Promote the dialogue concerning animal welfare in research by transparent and fact-based .
communications to the public. nature.com/articles/468742a
+10. Provide advice based on scientific knowledge and expertise to political decision makers and
government authorities on issues of research involving animals and their welfare.

> 1, Stress that biomedical research cannot be separated into ‘basic’ and ‘applied’ research; it is
rather a continuum stretching from studies of fundamental physiological processes to an
understanding of the principles of disease and the development of therapies.
*2. Encourage free and transparent communication to avoid unnecessary duplication of research. . .
3, Insist that necessary research involving animals, including non-human primates, be allowed B ase I D ecC I ara t IonN S OClI ety
now and in the future, V/
*4. Ask that new laws and regulations only be introduced when they are the result of an objective,
e : democratic discourse that is based on facts. NOoOW Ca I I e d
e, the undersigned, -< = ”
*5. Request that society and lawmakers condemn the acts of radical groups that resort to unlawful
means or violence against the research community under the pretense of animal protection, [
*6. Invite representatives of animal welfare organizations to discuss openly all important issues A n ' m al R es ear Ch Tom Or r 0 W
with the research community.
*7. Encourage efforts to increase science education in public schools.
*8. Ask opinion makers, the media and teachers to discuss sensitive issues concerning research
involving animal research in an impartial manner and to promote a balanced dialogue with

\_  researchers. animalresearchtomorrow.org

Norecopa: PREPARE for better Science
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4Fs 1. Biomedical research principle - statement on the need Tannenbaum, 2017
(Fundamental for biomedical research

rinciples 3 i
P ples) 2. Animal research principle - statement on the

requirement for the animal research

3. Medical research with human subjects - statement on

the limitations of human research

4. Animal research aims - minimize pain or distress to the

animals

6Ps (Principles) | Principle 1 - no alternative method Beauchamp and
DeGrazia, 2019

Principle 2 - expected net benefit

Principle 3 - sufficient value to justify harm
Principle 4 - no unnecessary harm
Principle 5 - animal basic needs

Principle 6 - upper limits to harm

Norecopa: PREPARE for better Science
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PREPARE and ARRIVE guidelines: One area that may be lacking with the current sets of
principles is that they do not have explicit principles or guidance on how animal research
should be prepared and reported. Such tenets that directly address the likelihood of
reproducibility of scientific research are necessary. The issue of how animal research can
be planned, which includes online data analysis tools, is addressed in the PREPARE
guidelines (Smith et al., 2018) and guidance is provided in the NC3Rs Experimental Design
Assistant (https://www.nc3rs.org.uk/our-portfolio/experimental-design-assistant-
eda#fpublications) (Laber et al., 2016). Guidance on how to consistently report research
with nonhuman animals in publications can be found in the revised ARRIVE 2.0 principles
(Percie du Sert et al., 2020). Also see Table 3 and the AAALAC reproducibility guidance
(https://www.aaalac.org/accreditation-program/faqs/#Reproducibility).

Norecopa: PREPARE for better Science
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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
L]
— Prepare your
f — research with
@ === PREPARE
guidelines
Write a clear Write your work protocols
Non-Technical Summary based on perfect

Experimental Design
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;@‘gﬁé Utrecht
%ﬂb§ University

g Share your
( —— , data and open
up your code

CONNECT EXCHANGE SHARE

Share surplus animals and
tissues on ATEX.uu.nl

Report
' N ' Preregister on according to
preclinicaltrials.eu ARRIVE
PREREGISTER Buidelines

ARRIVE
1 1
| ] ] ] 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
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PREPARE for animal research

Norecopa’s website includes the PREPARE guidelines for planning experiments which may
involve the use of animals. PREPARE consists of a checklist (in over 30 languages) and a
website with more information about each topic on the checklist.

PREPARE

The PREPARE Guidelines Checklist
g erearch me e

3.Ethical Issues, ham- 5. Have the experiments been carmed out before, and is any repetition justifiable?
_ RAE ataassons anc bW ICI I T R B v e onmnre?

humane endpoints

s w0 @ et s whee e b o ] et
Tt e e e e € e e & e 8 g

e e s et s B
S e v e s o
) Coreit 3 ot 0 b v o st o . e f P sy

o o P - Sb % Gubgus uth sthics commdiom, For fish resoarchers
- Semam erteg v ko f 21 2 i hotr somrs

e e v e T e e e [
- - 1. Have national or local research ethics aiready relevant to the research
[ 3¢ - M e Yo frwmcanen. being planned? Consideration should also be paid to the broader context of the research. For example,
ey oty 7on o0 Scuecn, G research directed at increasing the productivity of farming at the expense of (or without improving)

e
e aoies ¢ et o T M mn

Individual animal welfare, or wildide research whose primary aim is population management.

_ 3 Comer g s e 2. Have the Three Rs . Reduction. t z) been , and will any advances in this
e (R SN area be in of the study that many only index the title and
4 m—a—. 30 N abstract of papers)? Which | 2 have been but rejected?
! :-' crebacommen o Pt e 10 Cowments | (] 0s0 qum b i f e st St 0 smsut e e ety o 4 Tty emerormgotomd s 4 3. Have the Three S's {Good Sclence. Good Sense and Good Sensibilities ¢z) been addressed? Sufficient time
. ) 0 omtab s A b A st i e S e il | should be allocated 10 this point. since two of the theee S's are highly subjective, but equally important. The
it g Sl S ity Sy it w b 11 o e ) s ey i s e et s s 3 D e g s ¢ use of and critical are justifiably part of the work to assess the impact of
0 b b oy o bty et b iiatoicicvicooaoond oot i s A research on animals, not least when a sclentific evidence base does not exist
T | () oo o B e St by et et o 5 Sl e 40€ M S 4§ N by :"I‘::":’:‘:;::::: “"‘“__ v 4, Does the propased study have 3 <lear rationdle and scientific relevance, 3nd what will be the next step if
s et st bt sy - e
[ [ s e 4 g e | [ | s = b 3t i s g B0 e the hypothesis Is supported or rejected?
S . | O Commctay S S —— 5. Have the experiments been carried out before and is any repetition justifiable?
e | aad Omveas whras o aR 1 LTS M S L EwS Sl Y Sna W
provsarih s amyary % Bl cnnieu s ot A0S 6. What approaches to reduce distress ¢z have been considered?
i s g | O oot g ¢ s s oot o grotmyy 7. Will the project undergo pre-registration ¢z and will negative results be published, to avoid publication bias?
e | ) o i e ey et e g
- 1 A P computins o St we ey S b et stk 3] D pmtcan £ oo b Many more links 1o resources on ethics are available here c2.
e et oo Detalls about pre-registration of animal studies and reporting of critical incidents are o be found in the section

on Experimental Design and Statistical Analysis 2.

4-Experimental design

[y Covow ot s £ 0m poum s v and statistical analysis Harm-Benefit Assessment
P et i et 8 e s o s ety
vt wane | 0] Conne metats o etmatin. et stnars b and S g S

ot | moonwass | () owrvims

norecopa.no/PREPARE/prepare-checklist norecopa.no/PREPARE
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norecopa.no/PREPARE/prepare-checklist

Adrlan J. Smitte, R. Eodle Clutton®, Elliot Lilley<, Kristine E. Aa. Hansene & Trond Brattelig*

“Norecapa, c/o Norwegian Vielerinary Institute, PO. Bax 750 Sentrum, 0106 Oslo, Norway, *Royal (Dick) Schoo of Veterinary Studies, Easter Bush,
Midlothian, EH25 9RG, U.K.; “Research Animals Department, Seionce Group, RSPLA e aciassa ia.. Oa. i
“Section of Experimental Biomedicine, Daparkment of Production Animal (linical §
Sciences, P.O. Box 8146 Dep., 0033 Oslo, Narway, *Division far Research Manage,
Stiences, 5020 Bargen, Norway,

PREPARE' bestir av retningslinjer for planlegging av dyreforsok. Disse
som 1.eks. ARRIVE?. PREPARE dekker de tre store omrdene som beste
1. Designet av studiet
2. Dialogen mellom forskerne og dyreavdelingen

av de ullke I studiet

fordi

| praksis il Ikke temaene alltid behandies | den rekkefeigen som er pr
PREPARE-sjekklisten kan endres for & lvareta spesielle behov, 1.eks. ve

er heit avhengige av deres kvall

=4l p=hai11°]O

il T

Norecopas nettsider, med lenker til globale ressurser, pa hitps://norec
PREPARE-retningslinjene er et dynamisk sett som vil videreutvikies etiv....... ... ...
produseres, og etterhvert som “best praksls™ innenfor forseksayrmilject forbedres.

-

Anbefaling

5. M3 og
The PREPARE Guidelines Checklist finanslering og
Planning and im P on Animals: for arbeldstordeling

norecopa

Anbefaling

[ Arangere moter med alle resevante personell nar tidige planer for prosjextet foreligger.
([ Lag en omtrentllg tidsramme for prosjektet, som viser behovene for assistanse med forberedelser,

dyrested, p og
[ Diskutere og legge frem alle forventede og potenslelle kostnader.

[ Lage en detaljert pian for fordelingen av bade arbeldsoppgavene og utgiftene, pa alle stadiene | forseket.

+ 2 online versions
35 languages

for & evaluere pé utstyret og

ved perloder med ekstra risiko.

itansen hos personalet og evaluere behovet for videreutdanning og

en, foreta en risikoevaluering som omfatter alle personene og dyrene
direkte, av studlet.

dusere, spesifikke retningsiinjer for alle stadiene av prosjektet.

, dekontaminere og avhende alt utstyret som skal brukes | studiet.

1l WETH

9. Testsubstanser | CJ Oppgl s& mye som mullg om
09 -prosedyrer (] Evaluere glennomforbarheten og vakditeten av 0 de praktiske Som er
nedvendige for 4 glennomfere dem.
1. Litteratursek [ Formulere en klar hypotese, med primére og sexkundzre ml.
3 Vurdere & foreta en . Review). 10. Forseksdyr ] t dyrene som er for studlet og som mé rapporteres.
[ Bestemme hvllke databaser og Informasjonsspestalister som skal brukes, og konstruere sokebegrep. (] Unngé produksjon av overskuddsdyr.
[ Vurdere resevansen av dyrearten som skal brukes, dens blologl og egnethet til 4 svare pa de
kaperimentole sparsmAiens med mins musk leiss, og aisns velodsbenov, 11. Karantene og | (] Diskutere dyrenes sannsyniige hessestatus, og eventueie behov for transport, karantene og Isolasjon,
[ Evaluere og samt 909 for perzonalet.
2. Juridiske [ Vurdere hvordan forseket er pévirket av relevant lovgivning for dyreforsok og andre aktuelle omréder 12. Oppstatling (] Ta hensyn il dyrenes spesitikke Instinkter og behov, | samrad med exsperter.
: sporsmil som f.eks. dyrevansport og helse, mie og sikkerhet. og stell O Diskutere optimale 0g prosedye, og eventuelie
O Finne relevante (t.eks. EU Lo begrensninger pé disse (f.eks. fasting eer appstalling | enebur).
> 3. Etiske sporsmdl, | T Skrive et av prosjektet pi
- Kostnad- [ | dialog med etiske komitéer, vurdere om uttalelser om denne typen forsek er alierede bitt produsert. l".z-spenmemeﬂe 3 Urvikie optimale metoder fo tangst, immoblsering, merking og fiseting elor omplassaring.
nytteanalyse og | () Adressere “de 3 R-ene” (Replacement, Reduction, Refinement) og “de 3 S-ene” prosedyrer T Uavikle optimake metoder for & gl dyrene behanding, samt for provetaking, sedasjon og anestesl, kirurgl
numane (Good Science, Good Sense, Goad Sensibiltes). 0 andre Inngrep.
endepunkter 3 vurdere Qs g av forsoket og av negative resultater.
O Foretaen ("Harm-Beneftt ") og som kan ;:i::ﬁ?mmse E lovghming og | god tid fer studiet.
oppsth under forssket ki Soadasaiiy Definere de primasre metodene for avilving, samt metoder som kan brukes | en nedssituasjon.
T Diskutere keringsmene dersom dyrene skal brukes | undervisings- ellr reningsayemed. T Evaluere Kompetansen i personene som mé foreta disse handingene.
a prosjextet etter
1 Definere abjektve, lett malbare og Utvetydige humane endepurider, 15. Obduksjon [ Lage en systematisk plan for alle stadiene | obduksjonen, Inkl. hwor den skal foregd, og Identifiasjon av alle
] Diskutere behovet (hwis det er noe) for & bruke ded som endepunktet for forseket. dyrene og pravene som tas.
4. Exsperimenteit | [ Vurdere pliotforsek og diskutere statistisk styrke og signifikansniver. Referanser
_ design og statistisk | (] Definere den eksperimentell ennheten og béstemme antaletfrseksoyy. 1 :smknn:u Cluten ns.Q:u;y ;&u:;‘::,m & nunnh:: L::g:m Guidelnes for Plasning Animal Research and Testing.
analyse [ Bestemme metodene for forhindre 0g bestemme 2. Kikenny C, Browne WJ, Cuthill IC of at. Improving Bisatence Rossareh Reparting: The ARRIVE Guidslines for Regorting Animal Research.
Inkiusjons- og eksklusjonskriterier. PAoS Biology. 2010; DOL 10.1371 fjeurnal phia 1000412,

Mer informasfon

https://norecopa.no/PREPARE |
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5. Have the experiments been carried out before, and is any repetition justifiable?
6. What approaches to reduce distress (z have been considered?

3-Ethical issues, harm-
benefit assessment and

humane endpoints
Construct a lay summary.
33 Construct a lay summary.
3p ndislogue with ethics committees, (CELEIE Nl | For fish researchers
consider whether statements

about this type of research have

already been produced.
1. Have national or local research ethics committees already produced statements relevant to the research
3c ::;:;:‘;:ﬂ":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 Sensibiities). e ) g ; ) ¥
individual animal welfare, or wildlife research whose primary aim is population management.

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection [¢ ! @ advances in this

ses only index the title and

volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?
ey % 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
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 Py .
3g ":;:oj;t 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?
NS $nceont 7. Will the project undergo pre-registration i and will negative results be published, to avoid publication bias?
3j  Discuss the justfication, if any, for Many more links to resources on ethics are available here .

eSS S aedpon Details about pre-registration of animal studies and reporting of critical 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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“Threat and Error Management”

eaugallecheese.com/Swiss-Cheese

Serious incidents

Weaknesses / dangers

wikipedia.org/wiki/Swiss_cheese_model

Norecopa: PREPARE for better Sciemce
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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
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.
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CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

Homepage Project Team FAQ - == 1l
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My easy summary

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

. B@ﬁ% Bénefit

Good Sens«f_’ N @ @ 7
* 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
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How to promote 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
e Publish better techniques, preferably as separate methodology papers for high
visibility

Norecopa: PREPARE for better Science
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Summary

Animal experiments must only be performed when

v the scientific objectives are timely, of sufficient importance,
attainable, and maximise scientific and societal benefits;

v' there are no non-sentient replacement alternatives;

v’ all relevant and practical Reduction and Refinement strategies
have been implemented,;

v the design and conduct of the study minimise the animal welfare
cost in terms of the total pain, suffering and distress that may be

produced, rather than simply minimising the number of animals
used.

mith & Richmon rthcomin
Norecopa: PREPARE for better Science @ Smith & Richmond (forthcoming)



Memorable quotes

‘best welfare is indeed best science’

‘aim at well-being rather than at mere absence of
distress’

‘The greatest scientific experiments have always been
the most humane and most aesthetically attractive,
conveying that sense of beauty and elegance which is
the essence of science at its most successful’

Russell & Burch, 1959

Norecopa: PREPARE for better Science
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The NC3Rs has produced an 18-minute video about the 3Rs

The 3Rs

Their definition, application and
importance to your work

vimeo.com/289645718

Norecopa: PREPARE for better Science



“PREPARE for better science?" @

e replacement if possible *'

* reduction and refinement if not possible to
replace

* valid data (a true treatment effect)

* reproducible and translatable experiments .
* best possible animal welfare colourbox.com
* health & safety (of animals and people)

* aculture of care at the animal facility

 communication of best practice to others

@recopa: PREPARE for better Science>
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Free to download, use

and distribute!
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PREPARE for better Science

Norecopa: PREPARE for better Science

Adrian Smith, Norecopa, c/o Norwegian Veterinary Institute, P.O. Box 64, 1431 As, Norway
adrian.smith@norecopa.no

o« ?

What’s the problem. The path to better science ° g

Preclinical in vivo research needs to be reproducible and translatable, while Q @ C%

maximising the animals’ welfare and replacing them with alternatives = w2 =

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

Replace, Reduce & Refine. Q @

2 Scientists are usually well aware of reporting - ParsGaTIR
3 ) guidelines when publishing research. These are

important, but a sub-standard study, like a burnt f & E @ s
cake, cannot be improved by a better description. 4 — — 1 "

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

norecopa.no/PREPARE

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

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

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

* an International Webinars & Meetings Calendar

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

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

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

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

* aRefinement Wiki

Examples of Norecopa’s resources:
v’ Formulation of a study

PREPARE covers: v Dialogue between scientists and the animal facility
v’ Quality control of the components in the study

norecopa.no/PREPARE

norecopa.no
>9,000 webpages
7
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The Refinement Wiki

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

The Norwegian Parliament, the Ministry of Agriculture & Food and the Ministry of Trade, Industry & Fisheries; the Nordic Society against Painful Experiments (NSMSD), Novo
Nordisk, the Norwegian Animal Protection Alliance (Dyrevernalliansen), the Norwegian Society for Protection of Animals (Dyrebeskyttelsen Norge), the Research Council of Norway,
Laboratory Animals Ltd., the Royal Society for the Prevention of Cruelty to Animals (RSPCA), Sanofi, the Scottish Accreditation Board, the Stiansen Foundation, the Universities
Federation of Animal Welfare (UFAW) and the US Department of Agriculture (USDA). Toolbox graphic: colourbox.com
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Nordic Society Against Painful Experiments (NSMSD)
Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
Norwegian Animal Protection Alliance (Dyrevernalliansen)
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Dyrebeskyttelsen Norge Pl
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Contact oss
+47 4122 09 49

post@norecopa.no

f Norecopa on Facebook
' Norecopa on Twitter

Norecopa on LinkedIn

Street address

Arboretveien 57
1433 As

Postal address

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

Org.no. 992 199 199

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