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The NC3Rs

Independent, scientific organisation

= Established by UK Government in 2004

» Use 3Rs as a framework to support
science, innovation and animal welfare

= Work with academia, industry, research
funders and regulators — broad remit

» Budget ~ £5.5 million per annum
» 18 staff based in London

= Activities divided between -

1. Research funding
2. Centre-led programmes

www.nc3rs.org.uk
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NC3RS

H O u S e Of LO rd S re p O rt 2 O O 2 National Centre for the.RepIacenjent, Eefinement

and Reduction of Animals in Research

“The development of scientifically valid non-animal systems of
research and testing is important, not just to improve animal
welfare, but to provide substantial benefits for human health”

“A Centre for the Three Rs should be set up...”




NC3RS

Wh a.t are We C re a.tl n g ? National Centre for the Replacement, Refinement

and Reduction of Animals in Research

A scientific community where —
» The 3Rs are an integral part of mainstream life sciences

» There is greater willingness to challenge animal models in all
sectors, and to implement the 3Rs

» There is increased investment in all 3Rs

» There is a new generation of researchers committed to the 3Rs
from the early stages of their careers

» There is sustained and real progress



3Rs definitions

» Replacement — methods which avoid the use
of animals (or ‘protected’ animals) in areas
where they otherwise would have been used

» Reduction — methods which minimise the
number of animals used (or maximise the
information gained from a given number of
animals)

» Refinement — improvements to scientific
procedures and husbandry which minimise
pain, suffering, distress or lasting harm and/or
improve animal welfare

Buchanan-Smith et al. 2005. Animal Welfare 14
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I m p O rtan Ce Of refl n e m e nt National Centre for the Replacement, Refinement

and Reduction of Animals in Research

» Replacement is not yet possible in many areas

» Refinement has the greatest and widest potential impact

= |[mproving welfare can also improve quality of science




NC3RS

E n rl C h m e nt an d th e b ral n National Centre for the Replacement, Refinement

and Reduction of Animals in Research

Huntington’s disease mouse model

Hockly et al. 2002. Annals Neurol 51
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A complex environment slows disease progression,
mimicking the human disease more accurately



NC3RS

C h aI | e n g eS National Centre for the Replacement, Refinement

and Reduction of Animals in Research

= Poor understanding of the term ‘Refinement’
» Conflict with Reduction
» Lack of funding sources for, and credibility of, refinement research

» Need for new and improved refinement techniques, including tools for
objective welfare assessment

» Poor awareness of existing refinement techniques
» Under-reporting of refinement information
= Lip service; lack of resources, institutional support and responsibility

» Regulatory conservatism



Which of the following definitions fits

your understanding of REFINEMENT? NC3RS

(Tick all that apply)
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National Centre for the Replacement, Refinement
and Reduction of Animals in Research

CORRECT DEFINITIONS MISCONCEPTION

82%

Improving procedures so Improving animal Improving the Improving Improving experiments
that the animals experience  welfare by conditions in experiments to yield better data
less pain and suffering minimising suffering  which animals so that fewer

and providing better  are kept animals are used

housing conditions

NC3Rs survey 2007, conducted by People, Science & Policy Base: All scientists (1,529)



Interplay between the ‘R’s

NC3RS

Validation of absolute
replacement methods

+ve replacement
-ve reduction

National Centre for the Replacement, Refinement
and Reduction of Animals in Research

Replacement

Foetal calf serum
+ve replacement
-ve refinement

Primary tissue
culture

+ve reduction
-ve replacement

- Physical/chemical techniques
- Mathematical/computer models
- Metazoan endoparasites
- Plants and micro-organisms
- Ethically sourced cadavers
- Human studies

Harmonisation of
protocols

+ve replacement
+ve reduction

Use of invertebrates
+ve replacement

ve refinement
In vitro methods
+ve replacement/reduction
+ve refinement

, - Pathogen free animals
- Optimal housing and husbandry
- Enrichment/exercise programs
- Positive reinforcement training
- Improved scientific procedures

- Anaesthesia/analgesia
- Humane endpoints

2 Proper experimental design and
statistical analysis

- Minimising variance in animals
- Small pilot studies

- Retrospective analysis of number of
animals used

- Full publication of methods and
positive and negative results

- Re-use of animals
- Tier testing

Reduction Refinement

Education and training
+ve reduction
+ve refinement

Telemetry Use of buddies
+ve reduction +ve refinement

—ve refinement -ve reduction de Boo et al. 2005. Animal Welfare 14




H a.ve yO U eve I‘ a.p p I | e d fOT fU n d | n g National Centre for the Replacement, Refinement
and Reduction of Animals in Research
to undertake 3Rs research?

Base: All scientists (1,529)
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NC3Rs survey 2007, conducted by People, Science & Policy
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R e S e arC h fu n d I n g National Centre for the Replacement, Refinement

and Reduction of Animals in Research

= Motivate..... money talks!

= High quality..... robust peer review and assessment; same quality
threshold as MRC; experienced panel members

» Capacity building..... opportunities for scientists at all stages of
their careers

» Flexibility..... combination of responsive mode (best ideas, best
scientists) with strategic priorities (influence research directions)

» Dissemination..... key to achieving larger impact
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Funding schemes

— evolution and investment T Reducionof Al n Reseac
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St rate g I C Cal I S an d award S National Centre for the Replacement, Refinement

and Reduction of Animals in Research

Strategic calls (project grants)
2007 — Refining procedures of substantial severity — 3/11

— Replacement using tissue engineering (with BBSRC) — 4/11

2008 — Refining rodent husbandry, care and procedures — 2/10
— Fish and the 3Rs — 3/10
2009 — Replacement using invertebrate models (with BBSRC) — 2/13

2012 — Animal welfare measures and assessment (with BBSRC)

Strategic awards
2010 — Euthanasia of laboratory rodents — 1
— 3Rs in asthma research — 2

2011 — Human carcinogenicity based assays




Analysis by ‘R’

juawaoe|day

RESEARCH REVIEW
2011

www.nc3rs.org.uk/researchportfolio
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An aIyS i S by d iSCi p I I n e National Centre for the Replacement, Refinement

and Reduction of Animals in Research

Replacement Refinement Reduction

Animal welfare

Cardiovascular

Genetics —: | —
Infection & immunity = == : S
Metabolic — : |

Neuroscience — W

|

Oncology — |_
Respiratory —: | —
Toxicology —_— —
Veterinary — I




2006 grant: Dr Michael Emerson, Imperial College London
NC3RS

Refinement of a mouse model S
] National Centre for the Replacement, Refinement
Of pUImonary emb0|lsm and Reduction of Animals in Research

= NiNEISrReHee BaIgSafdéeNinction in PE
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« Majespefifiemenat is measured?

Lower Severity limit

concentrations Anaesthetise

Mild

Unclassified




2006 grant: Dr Michael Emerson, Imperial College London
NC3RS

Refinement of a mouse model L
) ational Centre for the Replacement, Refinemen
Of pLIImonary emb0|lsm and Reduction of Animals in Research

25+

20+

15+

10
ADP
2!

120 240 360 480

% Change in Counts

Time (Secs)

Refinement and reduction:

Substantial severity procedure involving 200 mice
_ — unclassified procedure involving 30 mice
Adopted at 4 other UK establishments — unclassified procedure involving 15 mice

7 journal articles

Wellcome Trust and BHF grants



NC3RS

C e n t re - I e d p ro g ra m m e S National Centre for the Replacement, Refinement

and Reduction of Animals in Research

= Challenge scientifically..... generates interest

» Collaborate with experts..... share data and expertise

= Publish in the peer reviewed literature..... kudos
» Websites, symposia..... inform, engage, maintain interest

» Influence funders and policy makers..... ensure change in practice




Examples of centre-led programmes

Basic research

Tissue engineering

Improving models
in asthma research

Experimental reporting
and design

Primates in neuroscience
research

NC3RS

National Centre for the Replacement, Refinement
and Reduction of Animals in Research

Applied research
Disease modelling /Pharmaceutical/Chemical Development [ Safety/Toxicity Testing

Pharmacokinetics
in candidate
selection

Nausea and emesis
research

Primate use in abuse
potential studies

Peer review

Primate use in
mAb development

Acute toxicity
(pharmaceuticals)

Acute toxicity
(chemicals)

Good practice in
regulatory toxicology

Novel approaches in
chemical risk
assessment




Safety Evaluation Working Group

National Centre for the Replacement, Refinement
and Reduction of Animals in Research

» Pharma industry, CROs and regulators

= Good practice in the conduct of regulatory toxicology studies
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Guidancs on dosa level tela:tl-.r.
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:E'HHE Urine Analysis in Requlatory Toxicology Studies:
A Cross Company Comparison

Sally Robinson (AstraZeneca/LASA Animal Sdences Convenor), Sue Bolam (Sanofi Aventis), Andy Danks
(Charles River), David Bveratt (Covance Laboratories), Rose Hill (Sequani), Brgitte Mulier (Aptuit),
Sue Spamow (Glaxosmithiline), Derdck Spencer-Briggs (Huntingdon Life Sciences), Kathryn Chapman (NC2Rs)

NC3RS

Matiral Cente o she asphacan
and Seduitan o Ancnah in

- Urine analysis is traditionally seen as a non-invasive procedure however it has been shown to be stressful to animals
= Cross-company analysis of data has shown that there are variations in urine collection methods and frequency which
may impact on animal welfare

What is the Safety
Evaluation Working Group?

+ The Uk tabaratony Anmals Scence Assacavon (LS} and
‘the Natonal Centve for the Replacement, Refinersent and
Harductan of Ak (n Fesearth (NCIR5) estabhshed o
S el oot st g s
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requrements of e s r e

Regulatury requirement
for urine analysis

+ Urine 15 mutinely collecied an regulaioey tacology shades
51t analyss i ansdered 2 cove raguioey gamEter
+ o2 af the sentic reasons for i that € may be used 1
detenine early markers of acute and chronic regheciaualy
andd/ar eaily changes i bidney fuackon tha can then be
merstared nonsvasively in chacal tals i humans

Why investigate urine
analysis?

+ unne analyss s wadanall seen as @ rorvimasve pcedure.
Hiwevey, latanin a metsbolsm cage in 3 bamen
emdrarert, separaied fram cage mates wikaut f0d and
Dmenmes water has been shawn 1o be esshi ot anmals
{2 review see rfererce 1), For arger speces, the use of
cathelersatin als fas assosated wellare sses

+ There are exarsgles showing e added value of urire analyss
i are indcksal cases, o, the qusley of uree sarpies
5 ighly varabie and thes may lamt s value o8 3 outne bass
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nbether a standard el e method of calecion wuld be
wpbed mmmnn

Data collection

+ Data was callectod fram eath compary on ) matheds for ore
ellecton, &) hequenwy of urine calleckon and &) pammeters.

arabysed
 The data was oollsted for the meusg, 121, dog and porvhurman
pemata

1) There were diferences in utre analyss methods between
wmpanies. T aiuded:
+ Jengthof tme n maaboksm cage
foalwates depryaton
- e il i e wral)
B e o e andpamie and e
ot e dog s it Tl .oy nleied

h‘m nim s their size means it is diffcult to obtain a sample of
e volume. When it s coffected the samples are usually
o e s e f e

L
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+ ot all companies collect urne on a dose range findng stedy.
+ Nat allcormpuanies colloct paestudy unine sacegles

- m longer terrs studes some cermpartes callect nfetm urse
sarmpls whereas athers do rat

) There wese Bfierences in pammeters ansiysed fsee fatle 3).
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Please take this opportunity to share your
thoughts and experiences with the authors
of the poster.

Summary

he crass-comgany colleckon of 4213 has Shown hat there e
VaI30T 0 ) the Ame anmals spend in 3 metabalsm cage {s)
he use of cafeters, ) whethet animals a food an/ o water
deprived ) the equercy of callechon of wire samples aodv)
pacameters ansyied.

scussion and Further Work

Furiher wark onthe mast sutable method and the frequency of
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+ Canwe wmpmve sample Qualty whist cpbmisng anmal
welle?

+ what \nlxﬂle of unne 5 reeded 10 acheve th scestic
obpactve of the siudy?
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Blood Sampling
,.,/ Microsite

™
K HAES

Welcome - Home - Mouse -~ Tail vein

General principles
Vascular catheters
Mouse

Decision tree

Blood vessel cannulation

Tail vein

Bl Tail snip

B Saphenous vein

Retro-orbital

Abdominalithoracic blood vessel

B cardiac puncture

Bl schedule 1 stunning followed by
decapitation
Decapitation

Rat
Hamster
Guinea pig
Rabbit
Ferret
Dog
Pig
El Marmoset

o - . Search
Mouse : Tail vein (non-surgical)

Tail vein sampling is suitable for all strains but is more difficult in black or
pigmented mice. It is quick and simple to perform for competent individuals. This

technigue may require the animals to be warmed in order to dilate the blood vessel - T ; Resources
prior to taking the sample. This may be stressful and can cause dehydration due '& -

to salivation, in addition to increasing metabolic rate. which may affect the References
experimental data As a result, other routes such as saphenous vein sampling
should be used where possible and. in particular. where there is a need to take
multiple samples. View a video of the mouse tail vein sampling technique below
=

The lateral tail vein is
usually used and 50 ul
to 0.2 ml of blood can
ke obtained per sample depending on the size of the animal and
specific requirements. The tail may need to be washed with diluted
Hikiscruk {(1%) in order to see the blood vessel

Ta avoid bruising and damage te the tail, normally no more than two
blood samples should be taken per session and in any one 24-hour
perod. YWhere it is necessary and justifiable to take mare, the use
of temporary or surgical cannulation methods should be
considered. The number of attempts to take a blood sample should
be minimised (no mare than three needle sticks in any one
| attermnpt) and sufficient time should be given for the tail to recover
hetween blood sampling sessions. Alternate sides of the tail should
be used and successive needle punctures moved towards the tail
base

|| W | oo:00 | o00:38 l:l: | af-wil]| |

If it is necessary to warm the animal. a warming cahinet should be used {39°C for 10 to 15 minutes). Mice should be carefully
manitored . including checking for signs of dehydration. The time the mouse is in the warming cabinet should be recorded and
the cabinet should be calibrated regularly to avoid hyperthermia ; digital displays should not be relied upon. It is important to
ensure the termperature in the cabinet is uniform and that there are no "hot spots’ Male mice may need to be warmed singly
to avoid fighting

The lateral tail vein is usually accessed approximately one-third along the length of the tail from the tail tip, moving towards

the base of the tail for multiple samples. Aseptic technigue should be used. A local anaesthetic cream (e.g. EMLA cream)

can be applied to the site 30 minutes prior to blood sampling. Animals need to be restrained which can cause stress and B
therefare the duration of restraint should be minimised. VWhere a restraint tube is used, it should be appropriate for the size of

the mouse in order to avoid damage to the trail, testes and limbs_ All forms of restraining equipment should be frequently

washed to prevent pheromanally-induced stress or cross-infection

NC3RS

National Centre for the Replacement, Refinement

and Reduction of Animals in Research

Search



Procedures With Care

ADMINISTRATION OF SUBSTANCE

]

S5EARCH

n Home E Archives n Other Resources E Contact

General Introduction

This web site provides information to assist research workers develop their skills in
the administration of substances to laboratory animals. Initially we have provided
material dealing with rats and mice, since they are the animals most widely used in
research. Further material will be added to expand the range of techniques and
species.

This site focuses paricularly on the manual skills needed to carry out the different
procedures humanely and efficiently, and on the need to handle animals carefully to
reduce any distress caused by the procedure.

THIS VIDEO HIGHLIGHTS THE IMPORTANCE OF GOOD PREPARATION
BEFORE ADMINISTERING SUBSTANCES BY ANY ROUTE.

] i
i

Administering substances to animals, for whatever reason, can have a significant
impact on their welfare. If carried out incorrectly, not only can animal welfare be
compromised, but the scientific goals of study can be affected. If the administration is
for a therapeutic purpose, then incorrect administration can lead to a failure of the
treatment.

The selection of a particular route of administration
must balance a number of factors — for example the
volume and physicochemical properties of the
substance, the required speed of onset and other
factors such as the degree of tissue irritation that could
he caused. These topics are discussed in more detail
in @ number of different guidelines.

m View Full Introduction

WELCOME TO THE PROCEDURES WITH CARE WEBSITE

This website shows recommended techniques for the administration of substances to commeon
spedes of laboratory animals,

The material was developed with the support of the Institute of
Animal Technology and NC3Rs (National Centre for the
Replacement, Refinement and Reduction of Animals in

Research).

TUTORIALS

Subcutaneous Injection in the
Rat

Intravenous Injection in the Rat

Intramuscular Injection in the
Rat

Intraperitoneal Injection in the
Rat

Subcutaneous Injection in the
Mouse

Intravenous Injection in the

- Mouse

Intraperitoneal Injection in the
Mouse

NC3R

VIEW BY SPECIES

E Mouse
B Rat

B View All

VIEW BY TECHNIQUE

B Intramuscular
Intraperitoneal
Intravenous

Subcutaneous

m @ m|m

Wiew All

EXTERNAL LINKS

B Institute of Animal Technology

Advancing and promoting
excellence in the care and

s

welfare of animals in research.

E NC3Rs Mational Centre for the

Replacement, Refinement a
Reduction of Animals in
Research.

nd



Nethariands
1,970

Visits to our website
in 2010 came from
172 countries/ territories.

Top 20 shown



NC3RS

R efl n I n g fO O d a-n d ﬂ u I d CO n t ro I National Centre for the Replacement, Refinement

and Reduction of Animals in Research

Controversial area of concern; wide variation in
practice; few data in the literature

Convened a working group for data sharing,

analysis and expert opinion Prescott et al. 2010.
J Neurosci Methods 193
» Published peer-reviewed report Prescott et al. 2011.

J Neurosci Methods (in press)

= Reviews and summarises current practice
= |dentifies the animal welfare issues

= |dentifies refinements

= Makes recommendations on best practice

= Highlights data and research gaps

Promoted at scientific conferences and
institutes in the UK and overseas

Further support, e.g. NC3Rs studentship




Peer review

= All MRC, BBSRC and Wellcome Trust grant,
studentship and fellowship applications involving
non-human primates, cats, dogs and equines

» |dentify and address any animal welfare concerns

» Ensure 3Rs opportunities are exploited

= Monitor the implementation of guidelines produced
with the funders to support best practice

» Enhances science, animal welfare and reputation

Responsibility in the

of animals in bioscier
Expectations of the major
charitable funding bodies

Primate accommodation, care and use

National Centre for the Replacement, Refinement
and Reduction of Animals in Research

Medical
Research

MRC Council

9.5 BBSRC

bmscnence for the future

welilcome!ust

[ THE ROYAL
®]& SOCIETY

CELEBRATING 350 YEARS

ASSOCIATION OF MEDICAL RESEARCH CHARITIES

MNATURAL

ENVIRONMENT

RESEARCH COUNCIL
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defra

Department for Environment
Food and Rural Affairs
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I h an k O u National Centre for the Replacement, Refinement
and Reduction of Animals in Research

mark.prescott@nc3rs.org.uk




