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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



House of Lords report 2002

“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…”



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

What are we creating?



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



Importance of refinement

 Replacement is not yet possible in many areas

 Refinement has the greatest and widest potential impact

 Improving welfare can also improve quality of science



Enrichment and the brain
Huntington’s disease mouse model

A complex environment slows disease progression, 
mimicking the human disease more accurately 

Hockly et al. 2002. Annals Neurol 51



Challenges
 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?
(Tick all that apply)

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



Interplay between the ‘R’s

de Boo et al. 2005. Animal Welfare 14

Refinement

Replacement

Reduction

Use of invertebrates
+ve replacement
+ve refinement

Foetal calf serum
+ve replacement 
-ve refinement

Harmonisation of 
protocols

+ve replacement
+ve reduction

In vitro methods
+ve replacement/reduction

+ve refinement

Education and training
+ve reduction

+ve refinement

Use of buddies
+ve refinement
-ve reduction

Telemetry
+ve reduction

-ve refinement

Validation of absolute 
replacement methods

+ve replacement
-ve reduction

Primary tissue 
culture

+ve reduction 
-ve replacement

- Physical/chemical techniques
- Mathematical/computer models

- Metazoan endoparasites
- Plants and micro-organisms
- Ethically sourced cadavers

- Human studies

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

- Anaesthesia/analgesia
- Humane endpoints

- 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



Have you ever applied for funding
to undertake 3Rs research?

NC3Rs survey 2007, conducted by People, Science & Policy

Base: All scientists (1,529)



Research funding

 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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Strategic calls and awards
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’

www.nc3rs.org.uk/researchportfolio



Infection & immunity

Analysis by discipline

Animal welfare

Cardiovascular 

Replacement Refinement Reduction

Genetics   

Neuroscience 

Oncology 

Respiratory

Toxicology

Metabolic

Veterinary 



Clotting 
agent

Massive PE Paralysis

Death

Anaesthetise
Lower 
concentrations

Imaging

Refinement of a mouse model
of pulmonary embolism

 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 
 Better scientifically

- Models all levels of PE
- More information 

 Major refinement

2006 grant: Dr Michael Emerson, Imperial College London
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Mild

Unclassified
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Substantial severity procedure involving 200 mice
unclassified procedure involving 30 mice
unclassified procedure involving 15 mice

Refinement and reduction:

2006 grant: Dr Michael Emerson, Imperial College London

Refinement of a mouse model
of pulmonary embolism

7 journal articles

Wellcome Trust and BHF grants

Adopted at 4 other UK establishments



Centre-led programmes

 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 Applied research
Pharmaceutical/Chemical Development   / Safety/Toxicity TestingDisease modelling  /

 Tissue engineering

 Improving models 
in asthma research

 Experimental reporting
and design

 Primates in neuroscience
research

 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

 Pharma industry, CROs and regulators  

 Good practice in the conduct of regulatory toxicology studies









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

 Convened a working group for data sharing, 
analysis and expert opinion

 Published peer-reviewed report 

 Reviews and summarises current practice

 Identifies the animal welfare issues

 Identifies 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

Refining food and fluid control

Prescott et al. 2010. 
J Neurosci Methods 193

Prescott et al. 2011. 
J Neurosci Methods (in press)



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

 Identify 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 



Thank you

mark.prescott@nc3rs.org.uk


