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Evolution of the 3Rs

1959 Russell & Burch’s book

1969 FRAME

1981 CAAT 

1986 A(SP)A

1986 Directive 86/609/EEC

1991 ECVAM

1993 1st World Congress on Alternatives



The challenges 
Lack of understanding of the 3Rs

Widespread support for the 3Rs – but can be lip service

Traditionally little 3Rs investment or activity from researchers, 
major funding bodies etc. 

A(SP)A seen as tough regulation controlling animal use – but 
not necessarily proactive on 3Rs

Scientific and regulatory process – intrinsically supports 
continued animal use, even where animal models are poor

Regulatory conservatism on risk assessment

Extremist activities divert attention from the 3Rs



Evolution of the 3Rs

1959 Russell & Burch’s book

1969 FRAME

1981 CAAT 

1986 A(SP)A

1986 Directive 86/609/EEC

1991 ECVAM

1993 1st World Congress on Alternatives

2004 NC3Rs



House of Lords report 2002
“There is scope for the scientific community to give a greater priority 
to the development of non-animal methods, and more consideration 
could be given to the pursuit of the 3Rs”
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About the NC3Rs
Independent, scientific 
organisation

Catalyst and focus for all 3Rs

15 staff with non-executive Board

Based at MRC Head Office, 
London

Funding from Government, 
industry, charity

Budget £3.85M per annum



Staff



Professor P. Flecknell Chair

Dr V. Robinson NC3Rs

Dr J. Fentem Unilever 

Dr L. Heppell BBSRC

Dr B. Howard LASA

Professor J. Hurst University of Liverpool

Dr M. Jennings RSPCA

Dr J. Kirkwood UFAW

Dr T. Peatfield MRC

Dr J. Richmond Home Office 

Professor N. Rothwell University of Manchester

Professor M. Rowland        University of Manchester

Dr D. Smith AstraZeneca

Board



Range of stakeholders



NC3Rs goal

To use the 3Rs to support science, innovation and 
animal welfare in the biosciences



Income
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Trying to create…

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 3Rs from the start of their career

There is sustained and real progress



Motivate

…….money talks!



Funding high-quality
3Rs research

1. 3Rs Research Funding Scheme – 31 awards

2. Small Award Scheme, with LASA (<£2k) – 43 awards

3Rs Prize (£10k)



Research portfolio
Total (£)ReductionRefinementReplacement

5.3 million0.8 million1.1 million3.4 millionTotal (£)

2.4 million1462007

1.4 million1262006

1.0 million1162005

0.5 million1202004



Bristol

Bradford

Newcastle - 2

Cardiff - 2

CXR Biosciences

Cambridge

Fisheries Research Services

Intervet UK Ltd

Sheffield - 2Keele

London - UCL, Imperial - 2, KCL

Lancaster

Southampton - 2

Manchester - 2
CSL - 2

NIBSC

Research awards

MRC Cancer Cell Unit

Veterinary Laboratories Agency

Edinburgh

Portsmouth

Dundee

Aston 



Strategic priorities

2007 

Tissue engineering with BBSRC (4/11)

Refining procedures of substantial severity (3/11)

2008 (£2.5M)

Refining rodent husbandry, care and procedures 

Fish and 3Rs

Next deadline February 2009 (£3M)



Clotting 
agent

Massive PE Paralysis

Death

Anaesthetise
Lower 
concentrations

Imaging

Pulmonary embolism:
animal welfare and science

PPL Severity Limit: 
Substantial
PPL Severity Limit: 
Unclassified

• Inflicts severe pain and suffering
• Limited scientific use
• Models severe, fatal embolism
• Clinical PE has a broad spectrum
• Non-specific – what is measured?

Novel method: drugs and gene function in PE
General anaesthesia
Refinement (reduced severity limit)
Reduced animal use
Better scientifically:

More information
Models all levels of PE

M Emerson, Imperial College London
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Pulmonary embolism:
animal welfare and science

30 mice undergoing an unclassified procedure
Vs.

200 mice undergoing a severe procedure

Refinement and reduction:

M Emerson, Imperial College London



Relevant and timely

……..to achieve buy in



Increase in primate use due to the development of    
mAbs as therapeutics

Workshop with 50 delegates from UK, Europe and 
US 

Explored hypothetical drug development pathway for 
monoclonals without primates

Number of mAbs entering clinical study per year
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FHD at very low dose, 
dose escalation linked to 

biomarker

Lead Optimisation First time in man Phase 
II

Phase 
III

Hypothetical MAb development pathway: emphasis on surrogate MAb and/or GM mice

Disease and PK/PD models for dose, 
MOS, develop PD biomarker 

Surrogate MAb and/or GA mice

In vitro/ex vivo: 
confirmation of 
pharmacology

Immunohistochemistry 
in human and animal 

tissues

In vitro/ex vivo safety 
studies

PK/PD profile – estimate of clinical 
dose

28 day tox study inc. 
safety pharmacology

6 months chronic 
tox

Reprotox

14 or 28 day 
tox study

Conventional MAb development pathway using primates

Shared studies

Safety/risk monitoring plan

Carcinogenicity

Zdz

Reprotox

6 months chronic 
tox





mAbs working group

Expert international working group (includes regulators)

Data sharing
120 unique mAbs (8 European and 4 US companies)
Use of rodents and surrogate mAbs
Added value of using NHPs
Numbers and study designs 

Focus on reproductive toxicity
and use of surrogate mAbs



Challenge intellectually

……..generates interest



Replacing animal use in
a multi-system reflex

Nausea and emesis: complex multi-system reflex; no single              
.-.target organ or tissue

Questions about value of animal models, especially for nausea

Unpleasant studies  
for animals 

Workshop with 80%  
of the world’s  
experts to    
explore alternatives 
in a scenario where  
animals can no  
longer be used



Priority setting

Species used 
and their 

characteristics

Numbers of 
animals used

Literature reviews

Suggestions from 
the NC3Rs Board

Severity of 
procedures

Dialogue with 
stakeholders, 

including annual 
meeting

Level of public concern

Emerging 
technologies

Expertise of the 
NC3Rs Office

3Rs work of other 
organisations

Maximum impactBalanced portfolio (3Rs 
and stakeholders)

Timeliness

Available partners 
and data



Inform and engage

……need to maintain interest



www.nc3rs.org.uk



Research funding calls and 
deadlines

Publications 

New web pages, reports, 
DVDs, CD-ROMs etc.

Meetings and symposia

>800 online subscribers plus 
many UK networks

E-newsletter

www.nc3rs.org.uk/subscribenewsletters
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Publications
Guidelines

Working Group reports

Journal articles

Invited articles



Meetings and symposia
Annual events –

Stakeholder Meeting

Primate Welfare Meeting

Animal Technicians’ Symposium

Other specialist meetings (2008), e.g -

Engineering tissue replacements to 
animals, 30 April 

Toxicokinetics and the 3Rs, 29 May 

Minimising NHP use in mAb 
development, 26 June 

Refining the use of chronic implants, 1 
October



Collaboration

……..for sharing data and expertise



Collaborations



Conventional rodent
acute toxicity studies

Joint initiative 15 European Pharma companies and 
CROs

Evidence-based approach to question value of these tests

Data sharing has lead to significant reduction in the 
standard package and number of rodents used 

Recommend no acute toxicity studies prior to FTIM

International workshop in Nov 2006 with EMEA, MHRA, 
FDA and JPMA coinciding with review of ICHM3

Regulatory support for recommendations

Collaboration with Lyon Poison Centre to assess value   
of acute toxicity data in supporting overdose in man





Influence

.…..decision makers



Working with funders
Review all grant, fellowship and 

studentship applications involving primates, 
dogs, cats and horses

Joint research priorities e.g. BBSRC

Joint meetings, e.g. Wellcome Trust 

Guidelines, e.g. primates, vertebrates



People

……..pick the right team





Successes
Established NC3Rs as a scientific organisation with a    
comprehensive portfolio of research projects and activities    

Engaged all stakeholders  

Taken a collaborative approach, acting as an ‘honest broker’

Raised the profile of the 3Rs as an important scientific output

Increased investment and effort in the 3Rs across all sectors

Produced ‘output’

Begun to deliver real progress on the ground (outcomes)



3Rs

Legislation

Public 
Support

Science
& 
Business

Ethics

Importance of the 3Rs



Science

Animal Welfare 
Groups

Government

The complete picture



“Government is committed to finding alternatives to 
animal research, as I am personally committed to 
championing research into replacements for animals.”

Ian Pearson MP, 
Minister for Science & Innovation
19 September 2007 

NC3Rs press release



Thank you! 

www.nc3rs.org.uk
or
mark.prescott@nc3rs.org.uk


