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1. The 3Rs

and the 3RCC



The 3Rs
Priniciple

Replace

Reduce

Refine

replacing the use of animals either 
by in vitro methods, or less sentient 
animals

obtaining comparable levels of 
information from the use of fewer 
animals in scientific procedures, 
or obtaining more information 
from the same number of animals

minimize potential suffering, pain, and stress 
in experimental animals, and enhance animal 
wellbeing



More generally 3Rs is not only the 3Rs Principle…



The Swiss 3Rs Competence Centre
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Driving 3Rs advancement 
for improved animal welfare and better science in Switzerland



2018-2020 Research Funding

The Open Call funding 
scheme: 

• 7% success rate (interest is high)
• Replacement :

- 8 projects focused on developing 
alternatives to animal use
- More than 50% of total funds



2. Background

Where and what are we replacing?



Human use 
of animals



What is animal research?

Animal experiment = any measure in which live animals are used with the aim: 

o to test a scientific assumption 

o to determine the effect of a particular measure on an animal, 

o to test a substance, 

o to obtain or test cells, organs or body fluids

o to preserve or propagate organisms of a different species, 

o to serve teaching, education and further training.

Swiss Animal Welfare Act, Art. 3 
https://www.fedlex.admin.ch/eli/cc/2008/414/en

The dignity of animals is part of the Swiss law

https://www.fedlex.admin.ch/eli/cc/2008/414/en


How does the law apply the 3Rs?

In Swiss law prescribes that: 

o The applicant must demonstrate that the experimental objective cannot be achieved 
by non-animal procedures. (Replace)

An animal experiment must be planned in such a way that:

o the smallest number of animals necessary is used and the lowest possible stress on 
the animals is aimed for. (Reduce & Refine)

o the most appropriate procedures are used to evaluate the test results, as well as 
statistical procedures that reflect the current state of knowledge. (Reduce & Refine)

Swiss Animal Welfare Act, Art. 137 
https://www.fedlex.admin.ch/eli/cc/2008/414/en

Directive 2010/63/EU spells out the legal requirement 
to apply the 3Rs.

https://www.fedlex.admin.ch/eli/cc/2008/414/en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0063


Terminology – “alternative approaches”
The term ‘alternatives’ in the context of the Directive 2010/63/EU includes all assays, 
tests, methods, techniques, tools, strategies and approaches etc. that contribute to the 
practical implementation of the “Three Rs”. That is:

o to obtain the required information without the use of live animals;

o to reduce the numbers of animals whilst obtaining the same level of information;

o to refine the use of live animals so as to cause less pain, distress or suffering, or 
improve the welfare of the animals. 

Whereas ”alternative methods” is generally often used refering to “replacement methods” or 
”in vitro methods”

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32010L0063


Main classes of 
species used in 
research in the 
EU (2017)

https://eur-lex.europa.eu/legal-
content/EN/TXT/?qid=1581689520921&uri=CELEX:52020DC0016

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1581689520921&uri=CELEX:52020DC0016


Rhesus monkey

93%

Mouse

85%
Fruit fly

60%

Yeast

32%

% of genome 
shared



When it comes to in vitro, how comparable is…

Human-derived 3D lung model Human lung

?
=

…it depends on what question you are trying to answer and for what purpose.
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Animal use / sector in Switzerland
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Animal use / sector in 
2017 in the EU

https://eur-lex.europa.eu/legal-
content/EN/TXT/?qid=1581689520921&uri=CELEX:52020DC0016

CH 2017-2019: 

- R&D, quality control in 
medicine = 21 %

- Toxicology < 1%

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1581689520921&uri=CELEX:52020DC0016


What are the challenges in replacing animals in research?

o Insufficient knowledge of the biological mechanisms. 
o The more complex the process of interest, the more technically challenging (technology 

not developed). 
o No “one-size-fits-all” approach – batteries of approaches needed.

o Many high impact journals require in vivo studies for “verification” of in vitro 
observations.

o But, not subject to regulatory requirements to the same extent (good scientific practice).

o Regulatory validation of tests is a complex and long process. 
o Regulatory acceptance is lagging behind - in many areas traditional animal tests are still 

required even though validated alternatives exist.

o Funding gap for developing and implementing replacements. 

Generally

In academia

In toxicology 
& safety testing 

In education 
& training

It depends on what you intend to replace and for what purpose: 



Improving quality of in vitro data
Can you trust in vitro data?  Need to raise standards for in vitro data generation and reporting

https://doi.org/10.1787/9789264304796-en https://doi.org/10.14573/altex.2111011

https://doi.org/10.1787/9789264304796-en
https://doi.org/10.14573/altex.2111011


Recommendations for In vitro Experimentation and Reporting (RIVER) –
expected early 2023

Can you trust in vitro data?  Need to raise standards for in vitro data generation and reporting

General guidelines for any 
type of in vitro method

Improving quality of in vitro data reporting



3. Current approaches



What are replacement methods?

Generally, replacement rather tends to fulfil the goal of reduction (in the sense of the 3Rs) – why?

"replacement technique" = any scientific method using non-sentient material to replace methods 
which use conscious living vertebrates

"comparative substitution" = invertebrates are considered as possible replacements for vertebrates 
(e.g. drosophila, C. elegans). Zebrafish larvae currently fall under this category – big debate 
regarding Zebrafish (sentient animal) as a comparative substitution to rodents.

"relative replacement" = animals are still required, though during an experiment they are exposed, 
probably or certainly, to no distress at all (e.g. tissue cultures, tissue slices, perfused organs)

"absolute replacement” = animals are not required at all at any stage and include (e.g. cell cultures 
derived from cell lines)

“NAMs” = non-animal methods, in toxicology often referred to as “new approach methodologies” –
in practice the same as absolute replacement.



In vitro models

Drug discovery

Disease models

Toxicity studies

Drug testing

Personalized therapyRegenerative medicine

Basic research in life sciences

Tissue engineering

Food tests and neutraceutics

No shortage of replacement techniques 



Animal use / area 
of research in 
Switzerland



Acute toxicity test using cultured fish gill cells instead 
of fish

Sample 
solution

https://www.iso.org/standard/69933.html

24 h

Assessment of cell cytotoxicity



Areas of research 
that used the most 
numbers of 
animals



Replacing rabbits in testing and animal-derived products

EURL ECVAM recommends 
that animals should no longer 
be used for the development 
and production of antibodies for 
research, regulatory, diagnostic 
and therapeutic applications. 

https://ec.europa.eu/environment/chemi
cals/lab_animals/pdf/1-jrc120199pdf.pdf

www.doi.org/10.17617/1mv17y84

Regulatory compliant 
in vitro alternatives to 
conventional rabbit 
pyrogen test already 
exist.

European Pharmacopoeia 
Commission to change 
guidance for complete 
replacement within 
approximately 5 years

https://ec.europa.eu/environment/chemicals/lab_animals/pdf/1-jrc120199pdf.pdf
http://www.doi.org/10.17617/1mv17y84




4. Resources for 3Rs 
implementation



Guide for preparing and conducting projects for research and regulatory testing in the field of biomedical sciences and toxicology 

to satisfy a legal and ethical imperative that animals should only be used in a study if all alternatives have been 
considered and judged to be inadequate for clear reasons. 



• “Seven golden steps” prepared as a sound strategy and handy check list to undertake 
searches in a structured way and to document the search procedure

• Suggested search terms relevant to the Three Rs with their definitions, occurrences in selected 
databases and classification

• Examples of search procedures for research purposes and regulatory testing showing how 
to quickly find the most relevant information

• Relevant information resources as handy summary tables or detailed descriptions covering 
high-quality, selected added-value and literature databases, database host, organisations and 
their services, open access resources and web search engines
https://publications.jrc.ec.europa.eu/repository/handle/JRC58617

• Thesauri containing specific Three Rs terms, used for indexing database contents

The search guide contains…

https://publications.jrc.ec.europa.eu/repository/handle/JRC88200

https://publications.jrc.ec.europa.eu/repository/handle/JRC58617
https://publications.jrc.ec.europa.eu/repository/handle/JRC88200


Provides an overview of alternative (non-animal) test methods proposed for validation with a transparent view on 
the process leading to eventual approval by inclusion in a regulatory framework 



o The stage reached in terms of acceptance as a recognised test method for use in various 
sectors.

o A short summary description of individual methods being integrated with the DB-ALM (EURL 
ECVAM DataBase service on Alternatives Methods to animal experimentation).

o Relevant records and documents associated, when available, to the various steps of the process: 
submission, validation, peer-review, recommendations and regulatory acceptance, including 
international standards represented in the tracking system

TSAR provides information on the method’s validation and 
acceptance status and covers:

https://tsar.jrc.ec.europa.eu/

https://tsar.jrc.ec.europa.eu/


Further tools relevant to implementing replacement:

The DB-ALM-EURL ECVAM DataBase service on Alternative Methods with:
o ready-to-use information on advanced and alternative approaches presented as evaluated and 

standardised data sheets

o comprehensive information on various aspects of alternative methods at all stages of development 
and/or validation for mainly toxicity assessments, but also for research purposes in various areas of 
biomedical sciences

http://ecvam-dbalm.jrc.ec.europa.eu

The QSAR Model Database providing (among other things):
o an inventory of information on the validity of (Q)SAR models that have been submitted to the JRC

o help to identify valid (Q)SARs, e.g. for the purposes of REACH

http://qsardb.jrc.ec.europa.eu

http://ecvam-dbalm.jrc.ec.europa.eu/
http://qsardb.jrc.ec.europa.eu/


The AnimAlt-ZEBET is a database for alternative methods to animal experiments by the Central Office 
for the Recording and Evaluation of Alternative and Complementary Methods to Animal Experiments 
(ZEBET) of the BfR, Germany. 

o Full-text database of evaluated alternative (3Rs) methods to animal experiments in biomedicine and 
related fields.

https://apps.bfr.bund.de/animalt-zebet/index.cfm

Further tools relevant to implementing replacement:

https://apps.bfr.bund.de/animalt-zebet/index.cfm


Thank you for 
your attention!



Backup slides



Animal use/research purpose in CH

63%

21%

13%

1%
1% 1%

Animal use / Research Purpose:
Biological (including medical) studies in the
field of basic research

Research, development and quality control in
medicine

Other studies (e.g. animal farming and
wildelife ecology)

Education and training

Toxicology

Diagnosis of disease

2017-2019



Which species are mostly used in Swiss 
research?

CH
2017-2019

<0.5% <0.5%

BLV annual statistics data on expired animal experimentation licenses in the period 2017-2019



Title




