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3R research: Policies, Trends & 
Progress

Loo king into the Crystal Ball
The lab oratory animal in a changing world



The laboratory animal in a changing world
Policies, trends and progress

� REACH programme

� Mouse mutagenisis programme

� groups at risk

� nanomaterials

� emerging diseases

� etc., etc. 
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� REACH programme
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� groups at risk

� nanomaterials

� emerging diseases
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� Needs for science

� Reasons why dominant

� Trends in Replacement/Reduction

� Trends in Refinement/Reduction

� Future (policies/progress) 



Bottum line : Biomedical sciences will
always search for models that better fit their
needs. 

What is needed?

� Be relevant
� Understand mechanisms
� Reproducible
� Acceptable in moral terms
� Practical 
� Economic

Looking into the Crystal Ball?

Overarching trend: Evolution of science(Darwin: 1809 – 1882)
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The laboratory animal in a 
changing world: the question of the best fit
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What is needed?

� Be relevant
� Understand mechanisms
� Reproducible
� Acceptable in moral terms
� Practical 
� Economic

Considering the criteria 
for a model to better fit 
the needs, we face major 
challenges that will
change the position of 
the (traditional) animal
model in future
biomedical research and 
testing

The laboratory animal in a 
changing world: the question of the best fit

Challenges

� Scientific

� Societal

� Practical



The laboratory animal in a 
changing world: Scientific challenges

Biomedical research will always be in 
search of models that better fit their needs. 

What is needed?:

� Be relevant
� Understand mechanisms
� Reproducible
� Acceptable in moral terms
� Practical 
� Economic

Challenges: Scientific, societal, practical
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Until now questions are based on ‘what’ :

- what is the toxicity of a chemical?

- what is the potency of a vaccine?

Future: ‘why’ questions will dominate:

- why is a chemical toxic?

- why is a vaccine potent?

Scientific challenges

Challenges: Scientific, societal, practical
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Until now questions are based on ‘what’ :

- what is the toxicity of a chemical?

- what is the potency of a vaccine?

Future: ‘why’ questions will dominate:

- why is a chemical toxic?

- why is a vaccine potent?

Scientific challenges

Challenges: Scientific, societal, practical



Dog with a pancreas fistula: experi-
ment performed by De Graaf (1663)

- No use of analgesics

- No anesthesia

- No use of antibiotics

- No approved protocol

- Animals not purpose bred

- etc.

Conflict with current
laws and standards

Societal challenges: historical context
Challenges: Scientific, societal, practical



Public acceptability of using laboratory
animals

Survey Statement:  Scientists should be 
allowed to do research that causes pain and 
injury to animals* if it produces new 
information about human health problems.

Public Attitudes to Animal Research
______________________________

1985         2001
______________________________
Support          63                 44

Oppose 30                 52

Don’t know 7                  4
______________________________
Source: US National Science Board (1986-2002)

•N.B. according to US laws rodents are not
counted as laboratory animals
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Challenges: Scientific, societal, practical



Transformation of public acceptability into
policies, laws & regulations

Kabinet presenteert visie 'Alternatieven voor dierp roeven'
Persbericht | 06-06-2008
De ministerraad heeft op voorstel van minister Klink van Volksgezondheid, Welzijn en 
Sport de kabinetsvisie ten aanzien van alternatieven voor dierproeven vastgesteld. Het 
beleid is primair gericht op het stimuleren van de ontwikkeling en toepassing van 
alternatieven voor dierproeven. Uitgangspunt daarbij zijn de drie V's: vervanging, 
vermindering en verfijning. Het uiteindelijke doel is het terugbrengen van het
aantal dierproeven.

Revision of Council Directive 86/609/EEC on the approximation of laws…regarding
the protection of animals used for experimental purposes 

Adoption of Appendix A of the European Convention for the Protection of Vertebrate 
Animals used for Experimental Purposes ETS123

Challenges: Scientific, societal, practical



Practicalities

� Costs of animal studies are increasing

� ‘Burocratic’ hurdles will increase

� Higher levels of expertise will be required

� Transport of animals will become more difficult

� Etc.

Challenges: Practicalities

Challenges: Scientific, societal, practical



Conclusion Part 1

Consequently, there will be a continuing need for models 
that are more fitted to address the chalenges. Particularly, 
this will be non-animal models, although there will be a 
need for animal research as well, at least for the 
foreseeable future. However, also these models will be
adapted according to the needs. This is a natural process, 
driven by scientific, societal and economic challenges

(1663) (1959) (????)
Lab.animal use

Use of in vitro methods



The laboratory animal in a 
changing world

3Rs: for the sake of animal welfare and 
for the benefit of mankind

Bottom line : 3Rs will be key to a humane use of 
laboratory animals AND to progress
in biomedical research and testing

Replacement: replacing vertebrate animals by
invertebrates, other biological
materials or non-biological material

Reduction:      reducing the number of animals
which is needed for studying the
research hypothesis

Refinement: reducing the level of pain and
suffering for the animals involved
and/or enhancing the welfare of the animals



Replacement/Reduction

� Individual ànimal tests being replaced/new technologies

� New concepts for testing strategies/new technologies

Refinement/Reduction

� Happy animals make good science

� More data, less animals

Part 2:Trends in 3R development



Replacement alternatives

Fysico-chemical methods In silico methods invertabrates

Early development stages Tissue cultures Immunochemical methodsSlaughterhouse material

In silico methods

FSH quality
control

•Polio vaccine 
production

•Diphtheria safety
test

Eye irritation
test

• Potency test 
NCD vaccine

• Tetanus & Diphtheria
vaccine serology

Replacement(reduction) alternatives developed in the Netherlands in the last 10 years
and accepted for regulatory testing



Replacement alternatives: new
developments

invertabrates

Slaughterhouse material
� Stem cells
� Co-culture techniques
� GM cells
� etc

� HPLC
� Isoelectric focussing
� NMR
� Infrared spectroscopy
� etc.

� Biosensor analysis
� Peptide mapping
� MIMICRD system
� etc.

� Computational models
� Bioinformatics & omics
� Neural networks
� etc.



Implementation of new testing strategies

Change of mind set

� Integrated testing strategies

� ASAT (Assuring Safety without 
Animal Testing) initiative

� High Throughput testing

� Consistency approach

Safety testing based on:
integration of health
risks, new technologies
such as omics-based
with the use clinical
data, in silico & in vitro
models



Implementation of new testing strategies

Change of mind set

� Integrated testing strategies

� ASAT initiative

� High Throughput testing

� Consistency approach

Instead of testing each
vaccine batch for quality
by using animal models,
use batch related
fingerprints based on a 
set of immunochemical
and physicochemical
parameters and 
compare with a batch 
that has shown to be
potent and safe



Future developments in laboratory animal
science: Refinement/Reduction

Can be summarised in two headlines:

� ‘Happy animals make good science’ (T.Poole)

� ‘Doing more with less animals’

� Use of proper anesthesia & analgesia
� Use of humane endpoints
� Environmental enrichment
� Eduction & training
� etc.  

� Undisturbed behavioural monitoring systems
� Use of real time monitoring systems; 

e.g.telemetry
� Use of non-invasive technologies; e.g. NMR, 

biophotonic imaging, -omics technology

Biophotonic imaging



Summary and conclusions

Part 1: There will be a continuing need for models that are more fitted to address
the problems identified. Particularly, this will be non-animal models, although there
will be a need for animal research as well, at least for the foreseeable future. 
However, also these models will be adapted according to the needs. This is a 
natural process, driven by scientific, societal and economic challenges

Part 2: Substantial 3R progress has been achieved. The implementation
of new innovative technologies will be a major boost, both in improving
current 3R methods and in introducing new strategies for research and 
testing

Part 2: A framework for an effective 3R strategy is needed and would
include 1001 recommendations. Policy guidance is needed.  



� Kabinetsvisie ‘Alternatieven voor dierproeven’
‘beleid is primair gericht op het stimuleren van de ontwikkeling en 
toepassing van alternatieven voor dierproeven’

� Proposed Revision of Council Directive 86/609/EEC
Ultimate goal is the total replacement of all animal experiments by non-
animal alternatives

� European Partnership for Alternative Approaches to 
Animal Testing (EPAA)
a joint initiative from the European Commission and about 44 
companies and trade federations active in various industrial sectors. 
They collectively recognise the need for a new, more coordinated and 
strengthened approach to laboratory animal welfare and 3 R-
approaches to animal testing.  

3Rs: Policy trends



Summary and conclusions

Part 1: There will be a continuing need for models that are more fitted to address
the problems identified. Particularly, this will be non-animal models, although there
will be a need for animal research as well, at least for the foreseeable future. 
However, also these models will be adapted according to the needs. This is a 
natural process, driven by scientific, societal and economic challenges

Part 2: Substantial 3R progress has been achieved. The implementation
of new innovative technologies will be a major boost, both in improving
current 3R methods and in introducing new strategies for research and 
testing

Part 2: A framework for an effective 3R strategy is needed and would
include 1001 recommendations. Policy guidance is needed. 
Policies and trends can only lead to progress if they are based on
the 3Cs: Commitment, Communication and Collaboration
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