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The 3R’s
The Principles of Humane Experimental Technique – 1959
Russell & Burch

• Replacement
• Reduction
• Refinement

3R are internationally recognized
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The three R’s 
Russell & Burch - The Principles of Humane Experimental Technique 1959

Reduction

Refinement

Replacement Substitution	for	conscious	living	higher	animals	of		insentient	
animals,	or	methods	not	involving	animals	(in	vitro	methods)

Reduction	in	the	number	of	animals	used	to	obtain	information	of	a	
given	amount	and	precision

Decrease	in	the	incidence	or	severity	of	inhumane	procedures
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3Rs in regulations and guidelines

• Norwegian animal research regulation
• §9 – Erstatning, Reduksjon og Forbedring

• EU directive 2010/63
• Article 4 - Principle of replacement, reduction and refinement

• The guide to the care and use of laboratory animals

• AAALAC Position statement on 3R (2024) 
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Pregnancy test (1959) 

Løvset, J., & Brandstrup, E. (1959). Lærebok i obstetrikk for 
jordmødre (p. 54-56). Aschehoug.
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Pregnancy test (1959) 

Løvset, J., & Brandstrup, E. (1959). Lærebok i obstetrikk for 
jordmødre (p. 54-56). Aschehoug.
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Pregnancy tests 
(2024) 

• An enzyme-linked immunosorbent assay 
(ELISA) 
• robust and sensitive technique 
• quantify specific proteins

• Facilitates high volume , fast throughput

• Cheap!
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?

Animal test In vitro test/ELISA
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3Rs at  UiB
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Alternatives lab at Dyreavdelingen | The Laboratory Animal Facility | UiB Cell culture labs | Center for Translational Oral Reseach (TOR) | UiB O'Farrell | Fruit Fly Lab (uib.no)

https://www.uib.no/en/rg/animalfacility/66000/alternatives-lab-dyreavdelingen
https://www.uib.no/en/tor/166883/cell-culture-labs
https://ofarrell.w.uib.no/


REFINEMENT
HUMANE 
ENDPOINTS

TOOL TO DESIGN LESS SEVERE ANIMAL STUDIES
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2nd international conference on the use of Humane 
Endpoints in animal experiments for biomedical 
research (Berlin 20-21 august 2005)
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HEP CHAPTER
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Teaching 
HEP in Fish
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PISCINE ENDPOINTS
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FISH-END
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• Daily animal observation of live fish swimming in the tank 
without being disturbing 

• Observing live fish gives an opportunity to timely apply 
mitigating actions to minimize or eliminate pain, suffering 
and distress. 

• Necropsy of dead animals is important to understand 
disease mechanism. However, in a study we would like all 
study animals to survive the observation period to the 
study endpoint. 

HOME CAGE MONITORING
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Harm 
reduction

Quality

Context

Reduce or eliminate negative impact on 
animals by replacement, reduction  and 
refinement

«Good scientific practice»
To assure validity by focus on experimental design, 
blinding, randomization choice of controls, choice 
of statistical method, N

Relevance of the project considering 
Harm-Benefit assessment

How much harm and in which purpose or context?
05.06.2024 17

3Rs in the cornerstones in ethical behavior



3Rs
An intrinsic core 
value or a concept 
you need to learn?
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Animal  experiments can be acceptable in the following 
context and conditions:

• If there are no other options 
• (No replacements for animals)

• If the animals do not suffer 
• (refinements)

19

Public opinion in Sweden on the use of animals in research, SwedishResearchCouncil, 2008 

https://www.vr.se/download/18.2412c5311624176023d25591/1529480558774/Public%20Opinion%20in%20Sweden%20on%20the%20Use%20of%20Animals%20in%20Research_VR_2008.pdf


«3R culture»
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“The	important	thing	to	understand	is	
why	and	how	humans,	within	defined	
conditions	make	their	decisions	and	
perform	they	actions”

Høivik, D. (2009). Health, safety and environment 
culture in the petroleum industry in Norway. 

University of Bergen.



3R culture

Pattern of basic assumptions within a group about how to best to 
comply with or adhere to the principles of the 3Rs
• learned by a group as it solved its problems
• worked well enough to be considered as valid
• taught to new group members as the correct way to perceive, 

think and feel about the 3Rs.

• This way of thinking is conserved in the group, and can be difficult 
to change

Adapted	from	Edgar	Schein
Organizational	culture	and	leadership 2004 
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3R Culture

J
• Tool to improve science

• Faster
• Cheaper
• Better

L
• “Bureaucratic exercise”
• Obstacle

• research
• progress

Inspiration for continuous 
improvements

Least necessary actions 
to comply
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Relationship  and Compliance 

Paternalistic Partnership
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Why can 3R information be hard to find?

You may miss 
Important  
information using
the wrong 
glasses 

Information we
search does not 
fit the format or is 
presented in a way 
that is not identified

IMRa
D
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Laws and regulations

GENERAL
3R concept

Principal 
investigator

Animal care 
taker

Interpretation

ADAPTED 
3R concept

ADAPTED 
3R concept3R strategy

Operalization Imaging
(reduction, 
refinement)

Housing, handling 
and care

(refinement)

Reported Not reported
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Studies of Culture – The limitation of language

• Qualitative methods
• Interviews  - open questions
• Observations

How do we know 
how people make 

decisions and 
solve problems?
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• The informants expressed concerns which accord with the core-
values of the 3Rs, but in only one group they explicitly referred to 
the 3Rs as a concept

• Solving practical issues, the (refined) best way, and the importance 
of doing good science were dominant topics in the interviews

• Practical issues could not easily be separated from the goal of 
good science.

• Whereas policy makers seem to expect researchers to explicitly 
take ethical considerations into account, we found that their 
ethical thinking is mainly manifested as an implicit part of 
methodology and design, however not explicitly expressed.

4 focus group 
interviews



Culture

«3R culture»

• basic assumption that 
replace, reduce and refine is 
the preferred mode of action 

Culture of care»

• Respect
• Recognition

• Responsibility
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Be kind

Don’t harm

THANK YOU FOR YOUR ATTENTION
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