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What we will cover

e The 3Rs and refinement
o Why does refinement matter?

e The process of refinement

o Examples of good practice

o Useful resources
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The 3Rs

Replacement: Methods which avoid or replace animal use

Reduction: Ensuring that the minimum number of animals
is used to answer the scientific question

Refinement: Any measure that will reduce animal pain,
suffering or distress, or improve welfare
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The ‘R’ of refinement

X*  Less invasive procedures
/‘,
d Appropriate pain relief
Neutral
ﬂ Improved housing and care s
D

Better welfare assessment

Appropriate humane endpoints

0 O

Negative
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Why refine?
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Why refine?

“The question is not, ‘Can they reason?’
nor, ‘Can they talk?’ but, Can they

\ ' V4 ”
suffer?

ETHICS

E Jeremy Bentham, 1789

“Create all the happiness you are able to create;
Ethics remove all the misery you are able to remove”
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Why refine?

\'I

ETHICS

——

ANIMALS FOR SCIENTIFIC PURPOSES ACT,
B.E. 2558 (A.D. 2015).

Ethics Legal/
regulatory
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Standards and guidelines

ABOUT ACCREDITATION PROGRAM EDUCATION PAY FEES AWARDS RESOURCES

Accreditation Standards , > '
In addition to reduction

techniques, refinement must also
be considered to minimize pain

Position Statements and distress and provide positive
experiences to enhance animal

@ welfare throughout the animals’
, o lifetime.
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Why refine?

\'/

ETHICS

——

Th [
% L

Ethics Legal/ Public Scientific
regulatory opinion outcomes

RSPCACD




‘Stressed animals do not make good research subjects’
American Medical Association

Happy animals make good science

Trevor Poole
Universities Federation for Animal Welfare, 8 Hamilton Close, Potters Bar, Mertfordshire ENG 3QD, UK

Better welfare = better science
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Stress in rodents affects... Response to

treatments
Severity of
disease model ¥~
Immune
Morbidity response
Mortality a~ .
+ Pain response...

Thermoregulation

Rspcnm Image source: humane-endpoints.info




Reproducibility

o Theresults of many scientific studies are
difficult or impossible to replicate or
reproduce on subsequent investigation -
either by independent researchers or by the
original researchers themselves.

o According to a 2016 poll of 1,500 scientists
reported in the journal Nature:
o 70% had failed to reproduce at least one
other scientist's experiment

o 52% agreed that there is a reproducibility
crisis in science
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IS THERE A REPRODUCIRIN TV CRIS|S?

7% 52%
Don't know Yes, a significant crisis
3%
No, there is no
crisis

1,576

researchers
surveyed

38% <
Yes, a slight
crisis




Risks of poor quality science

« More data variability

« More animals needed

« Resources wasted

« Poor translational value

. Safety tests could be flawed

« Treatments could be delayed for patient
groups...
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Why refine?

)
Trr vy Raaagy
2352S

‘it is widely recognised that the
humanest possible treatment of
experimental animals, far from
being an obstacle, is actually a
prerequisite for successful animal

Russell and Burch, 1959 i 18 St e
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-
RISE, Sweden

Science Museum, UK, c. 1961-1970 NC3Rs, UK
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How do we approach
refinement?





https://www.understandinganimalresearch.org.uk/resources/image-library/piebald-rabbit-in-technician-arms

Important considerations about refinement

o Not just a ‘one-off’ at the project planning
stage

o Not just a matter of following in-house
reflnement protocols

o Not just a matter of copying ‘standard’
welfare indicators, e.g. piloerection
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Four key steps )

1. Whatis ‘normal’?

2. ldentify potential sources of suffering
3. ldentify ways to reduce or avoid suffering

4. Be able to assess welfare
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Four key steps )

1. Whatis ‘normal’?

~ | I | (N o ] [ 1 r rr
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What is ‘normal’?

e Appearance/external anatomy
o E.g. Coat, eyes, ears
o E.g. Body condition

e Posture and gait
o E.g. Ear position

o Behaviour

o E.g. Activity, resting, feeding, drinking,
social interactions

o Physiology
o E.g. Heartrate
o E.g. Body temperature
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What is ‘normal’?

e Appearance/external anatomy

o E.g. Coat, eyes, ears, fins

o E.g. Body condition
e Posture and gait

o E.g. Ear position, swimming patterns
o Behaviour

o E.g. Activity, resting, feeding, drinking,
social interactions

o Physiology
o E.g. Heartrate
o E.g. Body temperature
o E.g. Opercular beat rate
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What is normal?

e Can also vary depending on strain, age, sex...

C57BL/6J ep/ep le/le

e

ha

Suzuki et al, 2002
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https://www.nature.com/articles/ng835z

Challenging assumptions

e ‘Animals are adapted to
life in the laboratory, so it
meets their needs’

?ét;'_l'_ife.org

o 'Plenty is known about
their behaviour and
welfare needs’ | Loy

THE NATURAL HISTORY

iy

THEURRORRTORY RAT
. gt < ‘

»

www.youtube.com/watch?v=giuSWjUt2GA
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https://www.youtube.com/watch?v=giu5WjUt2GA
https://www.youtube.com/watch?v=giu5WjUt2GA

Four key steps )

A VAL o I P .

2. Identify potential sources of suffering

2 Idantifuv wave tn radiira nr avnid ciriffarinn
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Distress and pain

Scientific procedures:
direct or contingent
effects

distress

—_———
Housing and -~
husbandry procedures
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Lifetime experiences

<<

I Pre-experimental life I Animals ‘on study’ I Post-experimental

experience
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Sources of . | |

e B

suffering ry v captnt Riia Nl >

Effects of procedures >
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https://focusonseveresuffering.co.uk/lifetime-experiences/

Thinking from the animal’s perspective

Omnivorous
Nocturnal and ad

crepuscular T~

Highly
< - ¥ Oy dependent on

Naturally fearful
smell

of humans

Sensitiveto 4

ultrasound Motivated to dig
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Cumulative effects

y y

Procedure
Procedure

Severity

The animal has become
sensitised to the procedure and
has not had enough time to
recover between procedures 2
and 3

P Time
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“Even good laboratory conditions of
housing and husbandry will compromise the animal's well-being to some
degree...”

UK Home Office 2015
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Life in the lab is inherently stressful

Some ‘standard’ cages “provide mice
and rats with a place to sleep but
nothing really to do”

Rodents in standard cages experience:

» higher severity for cancer,
cardiovascular disease, stroke,
anxiety...

e 50% higher chance of dying
o median lifespan reduced by 9%

RSPCADD

SEE Y BMC Biology

Conventional laboratory housing increases ®
morbidity and mortality in research o
rodents: results of a meta-analysis

Cammimwds L 00 ilabis o

7 “ Applied Animal Behaviour Science i
bk x "L

Frarvel omepege

n
How much “enrichment” is enough for laboratory rodents? A systematic =
review and meta-analysis re-assessing the impact of well-resourced cages
on morbidity and mortality

Jessica Calt =7, Charlotse B. Winder . Georgla J. Mason



https://bmcbiol.biomedcentral.com/articles/10.1186/s12915-021-01184-0
https://www.sciencedirect.com/science/article/pii/S0168159124002090

Four key steps )

A VAL o I P .

3. ldentify ways to reduce or avoid suffering
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Aggregation of marginal gains

If you improve every area
by even just 1%, those

small gains can add up to
remarkable improvement!

Effects of procedures »
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Breeding

o Potential sources of stress:
o Being paired with an unfamiliar animal
o Separation of dams and litter
o Disturbance during cage change

RSPCADD




Breeding

o Consider appropriate social

groupings
o E.g. Breeding rats should be el Applied Animal Behaviour Science ”
housed in stable pairs or trios, ' et clesie "&
breeding female rabbits can be
housed in groups with a male Effects of cage-cleaning frequency on

laboratory rat reproduction, cannibalism,

and welfare

o Rats — disturbance before pups are e s 28 cegar
2 days old can lead to cannibalism

o Review cage cleaning frequency

. . The impact of reduced frequency of cage
©  Mice — pup mortality may be changes on the health of mice housed in
greater when cleaned out weekly ventilated cages

compared with every 2 weeks
C. K. Reeb-Whitaker, B, Paigen, W. G. Beamer, R. T, Bronson,

o Limit parental stress... S i e, S
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https://www.sciencedirect.com/science/article/abs/pii/S0168159108000464?via%3Dihub
https://journals.sagepub.com/doi/10.1258/0023677011911381

Transport

e Many institutions now send fresh or frozen
embryos (e.g. mice), sperm (e.g. xenopus),
eggs or early larvae (e.g. zebrafish) — avoids
welfare problems associated with transport

o Consider acclimation periods
o E.g. Rats transported by van for 5 hrs took 3
days for their heart rate, body temperature
and activity patterns to return to normal
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Marking for identification

o Potential source of stress:
o Capture and restraint
o Pain from invasive techniques

RSPCADD

MDPI
”~

\raxk

The Pen Is Milder Than the Blade: Identification Marking Mice
Using Ink on the Tail Appears More Humane Than
Ear-Punching Even with Local Anaesthetic

Chalatte C Barn 00 Nur 18 B Mo bon 1%, Natalie Ohancelbon ' and Daaminic | Wells 2+
g ". - o
animals MDPI

Refinement of Animal Experiments: Replacing Traumatic
Methods of Laboratory Animal Marking with
Non-Invasive Alternatives

Bya Klabakes V0000 Victaria Shestabon s "4, O Krasilaibova ', Anas Sondenova 2, Olga Alvamena '
Dmis Racanessh %, Dynined Atiababin "2, Andery A Kostin . Peter Shegay ¥ and Andrey D Kagrin **



https://www.mdpi.com/2076-2615/13/22/3452
https://www.mdpi.com/2076-2615/11/6/1664

Genotyping

e Potential sources of stress
o Capture and restraint
o Pain from invasive techniques
o Discomfort and stress from swabs

RSPCADD




Genotyping

e Even at 2 weeks, there is some formation of
bone within 1-2mm of tail tip of a mouse pup

o Ear notching is considered more refined
o Take minimum amount of tissue
o Use local anaesthesia/topical analgesia

o Consider non-invasive approaches
o E.g. swabbing, faecal pellets

RSPCADD

1 Coccygeal Vertebra

Tendon




Genotyping 20 il o

Pacew =y beal G aeen

o Skin swabbing is a refined technique Whoweare v  Ourportiolic  Ourfundingschemes  JRs resourceldrary v 3R
for genotyping zebrafish

Home

IDAN

Skin swabbing for DNA sampling of
zebrafish

Learn more about skin swabbing as a welfare
refinement, and how to establish a protocol for skin
swabbing in your laboratory.
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https://nc3rs.org.uk/skin-swabbing-dna-sampling-zebrafish

Housing

o Potential sources of stress
o Insufficient space
o Lack of stimulation
o Lack of control and choice

o  Environmental factors (noise, humidity,
temperature, lighting, etc)

Inappropriate/unstable social groupings...

RSPCACD



Housing - temperature

o Most facilities house mice at 20-24°C
— up to 10°C lower than they prefer,
and outside thermoneutral zone
(29-34°C)

e Mice show increased aggression as
temperatures increase from 20 to 25°C

e Provide all mice with 8-10g each of
nesting material to allow them to
control their microenvironment

RSPCADD

Individually Ventilated Cages Impose Cold
Stress on Laboratory Mice: A Source of Systemic
Experimental Variability

John M Duvid, ' Soott Knowhes," Donald M Lamkin’ asd David B Stom’



https://pmc.ncbi.nlm.nih.gov/articles/PMC3838608/#sec13

Housing - space

e Rearing is an important exploratory
behaviour for many rodents — adult
rats can rear up to 30 cm

e Recommended minimum cage height
for rats in ‘the Guide for the Care and
Use of Laboratory Animals (8™" Ed) is
17.8cm

RSPCADD

ROYAL SOCIETY
OPEN SCIENCE

rses.royalsocietypublishing.org

Research a @

Cite thin artiche: Makownka 1| Weary DM
20% The mportance of bevowing, dnbing
and \landeg vpeghe b aboratory tafy

R Soc apen 301, 3 160136

hnp i dod oy W0 N00E ron, 160138

The importance of
burrowing, climbing and
standing upright for
laboratory rats

L. Joanna Makowska and Daniel M. Weary

Arus Wt Program, Smversty of Brend (otamdta, 29 Mam WA ancogwe
Bt Cotamdds, Camata W1 UM

LIV, 9000-000¢-8573- 108



https://royalsocietypublishing.org/doi/full/10.1098/rsos.160136

Housing

This is howwe house ourrats;in modified
formerrabbit cages.
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Housing - enrichment

& animals

MDP!
Revven

Environmental Enrichment for Rats and Mice Housed in
Laboratories: A Metareview

Anna S Ratushd “ and Daniel M. Weary *
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https://www.mdpi.com/2076-2615/12/4/414

Camberes bty oveliabie o

»
* . e Applied Animal Behaviour Science ‘
Housing - enrichment 2 !
utral homepege -
n
How much "enrichment’ is enough for laboratory rodents? A systematic =

review and meta-analysis re-assessing the impact of well-resourced cages
on morbidity and mortality

Jessica Cxit 7, Charlotte B Winder |, Georgla J. Maxe
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https://www.sciencedirect.com/science/article/pii/S0168159124002090

Home > 3Rs resource library

HUSBANDRY

Evaluating
environmental
enrichment

Supporting technicians in assessing the welfare impact
of new enrichment.

RSPCA.

Rspcnm nc3rs.org.uk/3rs-resources/evaluating-environmental-enrichment



https://nc3rs.org.uk/3rs-resources/evaluating-environmental-enrichment

oI
AN NG
HASTTIMNON

The 3Hs
Initiative

Improving the lives of laboratory
rodents one lab at a time

Framework Concept

e of BDoraiony mce and rats and methods wihich Nonease her postive

atfechvwe experences and reduce cumuiatve sufferng
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https://www.3hs-initiative.co.uk/

HOUSING
HANDLING
HABITUATION

Table of Contents

01 introduction

02 Social Enrichment

Providing animals with access to conspecifics

03 Environmental Enrichment
Maximising available space
Providing sheilter and nesting material
Adding different levels and utiising height

Playpens

Species relevant sensory stimol
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HOUSING
HANDLING

HABITUATION

L sty Namas
Vikn £, Tasse &, Angost 2002, Pages 370079 SAGE

Tl AT journals

The use of ball pits and playpens in laboratory Lister

Hooded male rats induces ultrasonic vocalisations indicating a
more positive affective state and can reduce the welfare impacts
of aversive procedures

RSPCALD

Justvaa K Hincheliffe (|, Megan G Jackson (0, and Emma SJ Rebinson


https://journals.sagepub.com/doi/full/10.1177/00236772211065920#fig1-00236772211065920

. Setting up a playpen:
HOUSlng https://nc3rs.org.uk/3rs-resources/rat-playpens
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https://nc3rs.org.uk/3rs-resources/rat-playpens

Handling
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Handling
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Mouse handling

Firwra A Sam s Bt putry g *we by B e
Fhe e e e ey @ ewt) wera e -]
Ly 2 iwym o Fmassws Wil e le Tewieand Oy
PRI ) B AP OGRS T

o Nave 4 1IN0 of TROLON ITRgred T RSOoT e
PSR f P TIed TOR eV S
Lt mwtean

Picking up mice
Learn why & how to use refined methods to pick up mice.
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https://nc3rs.org.uk/3rs-resource-library/mouse-handling
https://3rc.org/refined-mouse-handling/

HOUSING
HANDLING
HABITUATION

Handling

An introduction 10 effective handing lechniques for bratory
roderts
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https://www.3hs-initiative.co.uk/the-3hs/handling

. HOUSING
Restraint u HANDLING
HABITUATION
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- HOUSING
Habituation HANDLING
HABITUATION

Habituation

An introduction 10 animal habituation,

RSPCALD


https://www.3hs-initiative.co.uk/the-3hs/habituation

Positive reinforcement training

e Training animals with rewards to
encourage desired behaviours

e E.g. climbing on scales for weighing,
moving into equipment to be transported,
voluntary oral dosing, sample collectio

o Can be used in a range of species
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Scientific procedures

o Route and site of injections

o Properties of the substance (e.g. temperature, sterility,
toxicity, irritancy, concentration)

o Dose volume, timing and frequency

e Aseptic surgical technique

o Appropriate use of anaesthesia/analgesia
o Effective welfare assessment

o Nutritional support (e.g. wet mash, jelly)

e Additional nesting material

o Early humane endpoints

e Humane killing

RSPCALD




THINKING ABOUT THE LIFETIME EXPERIENCES OF EACH ANIMAL

etr n bage potertd o woyoy ~,,_‘r‘.‘1 1 mproving weilae by (~.-|.—1‘..--0n 0ct how ety everd gt Se opooienced by Be s 9 how tah ore tn be

More ideas...

RSPCHO focusonseveresuffering.co.uk/lifetime-ex



https://focusonseveresuffering.co.uk/lifetime-experiences/
https://focusonseveresuffering.co.uk/lifetime-experiences/

Four key steps )

A VAL o I P .

2 Idantifiz wwiavie A radii~ra Ar aviniAd eniffarina

4. Dbe€ dDie 10 aSSess welrdare
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Welfare assessment

e Monitoring animals for signs of pain,
suffering and distress associated with
procedures and their effects

o Day-to-day assessment of all animals to
see how they're coping with their
environment and to detect health and
welfare issues
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Thorough review of the animal’s
lifetime experiences, identifying
every source of potential suffering
and implementing refinement for
each one

RSPCALD

An effective welfare assessment
system for observing animals,
recognising and assessing indicators
of suffering, recording and reviewing
observations



Detecting distress

e This can be really difficult!

e Some species may conceal
signs of pain or distress

e Many animals will alter their
behaviour when being observed

search shows link

g attacks and
ding of dod

M'\sunderstood: re

een do
o We might be focussing on the Y)e'FW derstan
wrong things misun el

RSPCADD
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Detecting distress

e This can be really difficult!

e Some species may conceal
signs of pain or distress

e Many animals will alter their
behaviour when being observed

e We might be focussing on the
wrong things

RSPCADD

o Hieny v JOURNAL C
TN JOURNAL OF APPLIED ANIMAL AFFLIED
o I ANIMAL ETHICS
ETHICS RESEARCH 2 (2020) 26236 RESZANCH
nRILE beill com/jase

Do “Prey Species” Hide Their Pain? Implications
for Ethical Care and Use of Laboratory Animals

Larry Carbone
Independent scholar; 351 Buena Vista Ave #703E, San Francisco
CA gqur7, USA

farrycarbonedvrmgrgmail com

2019 Unsersities Federoson for Anmol Welore Aninal Wetlare 2019, 28 191.20)
The O Schoel, Brewhowne Ml Whecthormpatood ISSN 0962-7284
Mertfardshwre ALY BAN, UK doc 10712000962728620219)
www. ufow o uk

In-tank underwater cameras can refine monitoring of laboratory fish

T EMs™, GSE Rimmer', S Parker', C Joiner', M Sebire', DW Verner-jeffreys’ ond | Lines'



https://brill.com/view/journals/jaae/2/2/article-p216_6.xml?ebody=pdf-130820
https://www.cambridge.org/core/journals/animal-welfare/article/abs/intank-underwater-cameras-can-refine-monitoring-of-laboratory-fish/170F00394BBB42FD0BD7BA220812DBD0

Detecting distress

e This can be really difficult!

e Some species may conceal
signs of pain or distress

e Many animals will alter their
behaviour when being observed

e We might be focussing on the
wrong things

RSPCADD

CPEN G ACCESS Froety available salne Ploson

Are We Looking in the Wrong Place? Implications for
Behavioural-Based Pain Assessment in Rabbits
(Oryctolagus cuniculi) and Beyond?

Matthew C. Leach’, Claire A. Coulter, Claire A. Richardson, Paul A. Flecknell
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0013347

Welfare assessment

= Appearance, including body, coat and skin condition; for example
unkempt coat, porphyrin staining

= Body functions, such as reduced food intake, changes in body
temperature

« Environment within the enclosure; for example, nest quality, consistency
of faeces

« Behaviours, including social interaction, posture, gait, and undesirable
behaviours such as stereotypies

= Procedure-specific indicators, for example, tumour size in cancer
studies

= Free observations, for observers to enter their own text should they see
an indicator of suffering that was not predicted

RSPCACD



https://op.europa.eu/en/publication-detail/-/publication/fe448d22-282f-11e9-8d04-01aa75ed71a1/language-en

Grimace scales

?[gllk\"r:‘lty
The Rat Grimace Scale

The Rabbit Grimace Scale - ; —

B v | : .
=={% (X 0%

= W\«
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Body condition scoring
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Putinhed onine 2013 Dee 24 2t

° [ ] V V
N ESt b u I Id I n g Nest Building as an Indicator of Health and Welfare in Laboratory Mice

y ST LA DS © LY. LA b

PO 2

The minimization and alleviation of suffering has moral and sclentific mnplicatioas. In order to

mitigate this negative experience one must be able to identify when an animal Is actually in distress

Pain, iliness, or distress cannot be managed If unrecognized. Evalsation of pain or illness t

involves the measurement of physiologk and behavioral indicators which are either invasive or pot
sultable for lairge scale assessment. The ebservation of nesting belinvior shows promise as the basis
of 2 species appropriate cage-side assessment ol for recognizing distress bn mice. Herv we
demonstrate the utility of nest buillding bebavior i laboratory mice &5 an ethologically relevant
Indicater of welfare. The methods presented can be successfully used to identify thermal

siressors,

aggressive cages, sickness, and pain. Observation of nest bullding bebavior in mouse colonles

provides a refinement to health and well-being acsessment on a day to day basis

ceeseieseseseseseseieieiete sttt sse s s ssnssenensansassssssse 05 Ul HOME

Incomplete dome
Cup
Flat
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https://pmc.ncbi.nlm.nih.gov/articles/PMC4108067/

v
|

Score sheets |

o Standardise and formalise welfare e I REEEE R
assessment e |
o Aid in record-keeping ol TR

- — - — -

e Should be tailored to research protocol | HENEEREE

and to animals to be scored ]
o Clear criteria for taking action =1 [T
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Score 0

Score 1

Observation of the animal

spontanecus behawor

Fosture

Breat

h ng

Coat condition

Eyes

Body condition
Wound

Behavior after
provocation/weighung

Movement after

pr

ovocabonyweghing
Appearance of cage

Condation of nest

Conddnhion of temitory

RSPCADD

Sleeping, restang. digging. renning. waking, reanng, dimbeng

fanng i','.(‘.,l’-; L;'C'Cfvllnﬂ shifhing
Lying. sating. moving
Undisturbed. regular

Clean. smooth, well-groomed

Liear, boight
Good. unchanged as judged from external appearance

Clean, dry, smooth

Alert. ready to take thght

No aberration sn moving pattem

A nest clearly identfable

Cage area deardly structured Le, obwvious areas for defecaton

and sleepng

Sudiden movements, Dackwards movements, transsent imvoluntasy muscular contraction of any body

part, ndong with g paws cing/ting the wound
Hunched, arched back crouched

Exerted, irreguiar

Ruffied. dirty, unkempt piloerection, hawr loss (alopecia)
Discharge

Sunken flanks, swollen arcas, ascites

Dirty, bloody. uncleaned signs of sef.injury. signs of inflammation or necross, Le. unusual color

(8.9 red, pale) or swollen

Apathetic, sedated, heghly aggressive, increased vocalization

Decelerated/slowed, crawling. immobile. lameness. tiptoe gart

Bther no nest identifiable or multiple fragmentary nest-like resting places at different locations

Aread of defecation and sleeping indstnguishable feces aither adhers

BeoMad Cirmrs

BMC Veterinary Research

Methodology artick

Assessment of post-laparotomy pain in laboratory mice by
telemetric recording of heart rate and heart rate variability
Margarete Arras® ', Andreas Rettich’, Paolo Cinelli?, Hans P Kasermann?® and
Kurt Burki?

W) 10 NESUING Matenals or not


https://bmcvetres.biomedcentral.com/articles/10.1186/1746-6148-3-16
https://bmcvetres.biomedcentral.com/articles/10.1186/1746-6148-3-16

Humane Endpoints
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General tips for welfare assessment

o Tailored to species and procedure
o Ensure understanding of normal physiology and behaviour

o Add scientific parameters if appropriate

o Think about how indicators will be used in practice (don’t cut
and paste!)

e Involve scientist, vets and technicians

e Ask IACUC for guidance

o Consider a ‘welfare pilot study’

Include final welfare assessment protocol in publications

RSPCADD
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AVOIDING & REDUCING
SEVERE SUFFERING

REFINEMENT
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AVOIDING & REDUCING
Events Reports Latest



https://focusonseveresuffering.co.uk/refinement/

THE ROADMAP TO REDUCING SEVERE SUFFERING

Practical aspect

RSPCACD



https://focusonseveresuffering.co.uk/roadmap/

APPROACHES TO REFINEMENT

Refinement begins with reviewing and considering the lifetime mpe riences of each animal at the project planning stage, with inpL people with different expertise In e
- 8 vete and animal te r Id be abide to provide use
MAJOR AIMS ARE TO:
Identify as many sources of pain, Identify opportunities to improve Determine indicators of suffering that Identify and define humane endpaints
suffering or distress (harms) as welfare are tailored to the spedes, strain (if
passible, so that refinements can be appropriate) and procedure for day-to-
researched and included in day welfare assessment
experimental protocols and within
housing, husbandry and care

focusonseveresuffering.co.uk/refinement/
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SEVERE SUFFERING
Predicted lifetime experiences (not including procedures, which are addressed in sheet 2)

Experience of the animal Ways of mitigating these

' Project licence number |
| Protocol number

Weltare Issues

Factor

Sourcing
Transport
Identification

Genotyping

Housing and environment

focusonseveresuffering.co.uk/roadma

RSPCADD



https://focusonseveresuffering.co.uk/roadmap/

SEVERE SUFFERING

Focus on procedures

Project licence number_|
| Protocol number

L 8

What will the animals experience?
How much suffering might it cause? How will suffering be reduced to a minimum?
What might make it worse?

What does this study involve doing t«
the animals?

Adverse effects and indicators of

these Methodology and interventions Humane endpoints

RSPCIIQ focusonseveresuffering.co.uk/roadma
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PREPARE

The PREPARE Gudeines, and this section of the Norecopa website, have been developed with the

nwvolvement and support of the RSPCA 2

AS D1 of ONgOINg efforts 10 reduce waste, promote anmal altermatives & the three R, and Increase the

reproducitity of research and testing, a group of experts from the UK and Norway. led by Norecopa, has

procuced a et of guideines for planning expernments
PREPARE (Plarving Research and Experiments Procecres on Armals Recommendations for Excelience)

PREPARE covers the thvee hroad areas which determine the quain y Of the preparation for animal studies



https://norecopa.no/prepare
https://norecopa.no/prepare

-
RISE, Sweden

Science Museum, UK, c. 1961-1970 NC3Rs, UK
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Summary

o Think about how all the different events impact on the animals you are
interacting with

e Never assume that current or established methods are the best, either for the
science or the animal

o There is great potential to make an immediate difference as improvements
can often be made quickly, easily and cheaply

e Refinement is a team effort between technicians, vets and scientists
o Animal welfare and science will both benefit

e There is always more we can do

RSPCADD
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