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The NC3Rs: the headlines

 Established in 2004 to accelerate the development & uptake of the 3Rs  

 Research funder plus in-house programmes led by NC3Rs staff

 Work with industry, academia, regulators & funders – not just UK, but also with collaborators in 
Europe, North America & Asia

 Remit includes any area of animal use for research purposes 

 Team based in London, plus regional staff 

 Budget ~ £10 million p.a. 

 Independent Board 



Aims and objectives of the project

 A scientifically-driven review of animal testing requirements described in WHO 
guidance documents for biologics and vaccines

 To identify evidence-based opportunities for the integration of the 3Rs 

 To support vaccines manufacturers, regulators and control laboratories in applying 
the latest non-animal testing approaches and 3Rs strategies

 To support faster access to cheaper vaccines

 Co funded by the NC3Rs and BMGF

https://nc3rs.org.uk/our-portfolio/review-animal-use-requirements-who-biologics-guidelines

https://nc3rs.org.uk/our-portfolio/review-animal-use-requirements-who-biologics-guidelines


Animal use in biologics development and testing 

 Animals are used extensively in the quality control and lot release testing of 
biologicals

 There are significant issues with this, including
 Large numbers of animals are used
 Potential to cause considerable pain and suffering
 Expensive and labour intensive
 Time consuming and a cause of significant delays
 A high degree of variability and risk of failure of otherwise acceptable product batches
 Often poor repeatability between manufacturer and control laboratories
 Lack of harmonisation in assay requirements



UK statistics – 2021 Quality control (QC) testing
Species Actual 

severity
QC: Batch 
Safety 
testing

QC: Batch 
potency 
testing

Other 
QC

Total All 13,406 65,038 15,747
Total Moderate 485 24,293 275
Total Severe 73 31,645 496
Mouse All 12,496 59,586 14,756
Mouse Moderate 194 23,683 275
Mouse Severe 73 29,968 496
Guinea 
Pig

All
509 1,911 246

Guinea 
Pig

Moderate
285 370 0

Guinea 
Pig

Severe
0 1,255 0

In 2021:
1,726,980 total procedures
94,191 total QC testing 

3.4% total procedures were severe

34.2% of QC testing procedures were 
severe
48.7% of batch potency testing 
procedures were severe
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The project

 To review the animal testing requirements described in WHO guidance documents 
for biologics and vaccines to identify opportunities for the integration of the 3Rs.

 What is the extent of animal testing included and are there alternative methods that should be 
included in the recommendations?

 Would a WHO guideline for the adoption of 3Rs principles into the quality control and lot 
release of licensed vaccines be useful for harmonisation of non-animal methods and for 
guidance to WHO member states?

 What are the barriers that are hindering the adoption of 3Rs principles?



Formally endorsed by WHO

The project has been endorsed by the WHO Expert Committee on Biological Standardization (ECBS) 
(World Health Organization. Expert Committee on Biological Standardization, Seventieth report. WHO 
Technical Report Series. 2020; 1024: Section 2.2.2.).



Project process



Our approach

 Regular stakeholder engagement, throughout the project.
 Change the emphasis in WHO guidelines to promote adoption of non-

animal alternatives.
 Animal tests will only be recommended for deletion with a sound 

scientific basis.
 General 3Rs guidance will be drafted to promote the scientific benefits 

of non-animal alternatives, optimised experimental design and high 
standards of animal welfare.



Engaging relevant expertise
National 

Regulatory 
Agencies

Manufacturers National Control 
Laboratories

Others

MHRA GSK NIBSC, UK WHO

FDA Janssen Paul Ehrlich Institute, 
Germany

Seoul National 
University, S. Korea

South Africa 
National Control 
Laboratory

Merck National Institute of Infectious 
Diseases, Japan

Eur Commission 
Joint Research 
Centre

EDQM, France Sanofi National Institutes for Food & 
Drug Control, China

IABS

Health Canada Serum Institute India Ministry of Public Health, 
Thailand

Expert Committee 
on Biological 
Standardization

ANMAT, Argentina IFPMA, DCVMN RIVM, Netherlands

Finlay Institute, Cuba National Control Laboratory 
Network

Biological E ANSM



Progress to date

 81 guidelines reviewed 
 350 animal tests for 

batch/lot release testing
 5 ‘focus groups’ formed 

to identify 3Rs 
opportunities

Guideline reviews

Stakeholder engagement
 4 Regional workshops planned in 2022 – Europe*, Asia**, Pan-America***, Africa/Eastern Med. Region
 Survey of biological manufacturers in late 2021 (manuscript submitted to Biologicals)
 Survey of regulatory community in early 2022 (manuscript in preparation)

* European workshop held on 2 March 2022.
** Asian workshop held on 28 April 2022.
*** Pan-American workshop to be held on 26 September 2022.



Focus groups

Several thematic test categories emerged from the review:
 Potency/immunogenicity testing
 Pyrogenicity/endotoxin testing
 Neurovirulence testing
 Adventitious agent testing
 Specific toxicity testing

We have established focus groups to evaluate the potential for adoption of 3Rs principles
Alternative text emphasising 3Rs for most tests finalised 



Examples
Pyrogenicity and endotoxin testing
 Well validated non-animal alternatives are 

available
 Monocyte activation test (MAT) for both 

endotoxin and non-endotoxin pyrogens –
replaces rabbit pyrogen test

 Recombinant factor C test for endotoxin –
replaces limulus amebocyte lysate (LAL) 
assay.

 Risk-based approach to determine test 
strategy

 Need to address MAT access/cost issues

Neurovirulence testing
 In most cases non-animal alternatives are not 

available (although some are in 
development)

 Cell-based assay (Mutant analysis by PCR 
and restriction enzyme cleavage; MAPREC) 
is available for oral polio vaccine

 Risk-based approach using historical / (pre-) 
clinical, and pharmacovigilance data, and by 
data generated with nucleic acid amplification 
and sequencing techniques to determine 
genetic stability

 Strategy is to avoid in vivo assay when 
supported by data

 Need to support development/validation of in 
vitro assays



Stakeholder engagement

Take-home messages from surveys and workshops

 Non-animal QC tests are, in most cases, quicker, easier, cheaper and more reliable than the current animal-

based approaches.

 Many manufacturers are actively developing and using non-animal test methodologies.

 Most regulators are open to receive non-animal test data.

 Lack of international harmonisation is challenging.

 Revised WHO guidelines, with greater 3Rs integration would be welcomed by both regulators and 

manufacturers

 Similarly, a 3Rs position statement/guideline from WHO (similar to Ph Eur 5.2.14) would also be well 

received.



Publications

https://doi.org/10.1016/j.biologicals.2021.10.002

https://doi.org/10.1016/j.biologicals.2021.10.002


For more information 
elliot.lilley@nc3rs.org.uk
www.nc3rs.org.uk 
@NC3Rs 

Keep in touch
Our monthly newsletter provides the latest updates from the 
NC3Rs, 
including funding calls and events www.nc3rs.org.uk/register

Thank you!
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