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• What is an alternative, and what types do 

we have?

• Where and how do we find information 

about them?

• Why is it hard to find and what can we do 

about?

• Examples of 3R sources

• Tools for searching the literature



Reporting

Literature
search

Planning

Research

Identify and ensure the quality of (at least) the critical points in the
experiment:

critical for animal welfare and scientific value





What is an alternative?

A method without the use of animals that gives the 
same answers as an animal experiment.

Are these alternatives?

• Cell cultures
• Use of bacteria to test carcinogenicity
• Chemical analysis of biologically active compounds

N.B. Animal experiments are usually needed to develop 
and validate alternatives.



The potential for using alternatives

Basic research: + / -

Toxicological research ++

Education & training +++  (very dependent upon objectives)

Production and testing ++++



EU Directive Article 4: Principle of replacement, reduction and 
refinement

Member States shall ensure

1. that, wherever possible, a scientifically satisfactory method or 
testing strategy, not entailing the use of live animals, shall be 
used instead of a procedure

1. that the number of animals used in projects is reduced to a 
minimum without compromising the objectives of the project

1. refinement of breeding, accommodation and care, and of 
methods used in procedures, eliminating or reducing to the 
minimum any possible pain, suffering, distress or lasting harm 
to the animals. 



Article 13: Choice of methods

1. National legislation can prohibit certain types of methods, and 
Member States shall ensure that a procedure is not carried out 
if a method not involving live animals is recognised by the EU

1. When choosing between procedures, select those which to the 
greatest extent
a) use the minimum number
b) use animals with the lowest capacity to experience pain, 

suffering, distress or lasting harm
c) cause the least pain, suffering, distress or lasting harm
and are most likely to provide satisfactory results

2. Replace death as an end-point as far as possible with early 
and humane endpoints so as to:
a) result in the deaths of as few animals as possible
b) reduce the duration and intensity of suffering to the 

minimum possible and as far as possible ensure a 
painless death



Article 16: Reuse

An animal may only be reused if

1. The actual severity of the previous procedures was mild or 
moderate

1. The animal’s general state of health and well-being has been 
restored

1. The next procedure is classified as mild, moderate or non-
recovery

1. It is in accordance with veterinary advice, taking into account 
the lifetime experience of the animal

In exceptional cases (after a veterinary examination) the competent 
authority can make an exception from point 1 and allow reuse if an 
animal has not been used more than once in a procedure entailing 
severe pain, distress or equivalent suffering



European Directive, Article 47: 3R-alternative approaches

1. The Commission and Member States shall contribute to the 
development and validation of 3R-alternatives, and encourage 
research in this field

1. Member States shall assist the Commission in identifying 
laboratories for validation studies

1. The Commission shall set the priorities for these studies and 
allocate tasks

1. Member States shall promote alternatives and disseminate
information on them

1. Member States shall nominate a single point of contact to 
provide advice on the regulatory relevance and suitability of 
alternatives proposed for validation (PARERE: Preliminary 
Assessment of Regulatory Relevance)



ec.europa.eu/animals-in-science



1) Replacement alternatives

Computer simulations
Films, video, virtual reality
Models, mannekins, simulators, robots
QSAR (Quantitative Analysis of Structure/Activity Relationships)
Cell and tissue cultures, organoids, organ perfusion

High Throughput Screening (HTS), organs-on-a-chip
Biochemical & immunological methods (RIA, ELISA) 
Hybrid DNA technique, GMM
Trials on “lower” organisms, including plants
Acute experiments (terminal anaesthesia)
Trials on dead animals (ethically sourced cadavers, slaughterhouse material)
Observation of animals in their natural setting or a brief period of captivity
Animals in need of clinical veterinary care
Research animals that will be used anyway
Surplus breeders from lab animal suppliers
Trials on humans (microdosing and medical imaging)
Synthesis of new evidence from experiments that have already been 

performed
Replacement with a theoretical session



Choose your objectives!
You can’t decide whether or not there is an alternative until you
know the aim of the experiment.

• Teaching and practising:
- laboratory skills
- general animal handling skills
- preparation-specific animal skills

• imparting good ethical thinking
• new knowledge and reinforcing existing
• data handling skills
• experimental design skills
• communication skills (oral, written)
• group work
• staff-student interaction



AJ Smith & K Smith, 2004

Guidelines for humane education: 
Alternatives to the use of animals in 

teaching and training
Proceedings of the 4th World Congress on Alternatives and Animal 

Use in the Life Sciences, New Orleans, August 2002.

http://www.atla.org.uk/wp-content/plugins/s2member-
files/32_S1a_3_Plenary_specialcontribution.pdf

(pages 16-26, free registration required)



virtualphysiology.com3dglasshorse.com

rescuecritters.com limbsandthings.com



Rats from IKEA



Simulator for training in sterilisation of the bitch
(Rescue Critters)



Simulator for keyhole surgery
https://www.3-dmed.com



http://www.interniche.org/ko/node/5134https://www.wardsci.com/store/catalog/product.jsp?catalog_num
ber=813015#

Fidelity: overall proportionate difference (e.g. 
HiFi)

Discrimination: the extent to which the model 
reproduces one particular property in which we 
are interested

www.frame.org.uk/tag/russell-and-burch



’We may need the animals, as it were, on
the night; but the machines will do very well

at rehearsals’

”Alternatives” may be too poor to replace animals totally, 
but may be excellent as briefing or debriefing aids.



https://norecopa.no/education-training/films-and-slide-shows



Replacement alternatives in 
science

A paradigm shift is underway



Lung-on-a-chip
Wyss Institute, Harvard

lung alveolar cells

capillary wall



Next generation Multi-Organ-Chip

- Norecopa -

Marx et al., Altern Lab Anim. 2012 Oct;40(5):235-57 



Organoids

e.g. Mini-livers
Dr Meritxell Huch, Cambridge University

Adult mouse stem cells expand into fully functioning 3D liver tissue.

Cells from one mouse could be used to test 1000 drug compounds to treat liver 
disease, and reduce animal use by up to 50,000.

When implanted into mice with liver disease they continued to grow, extending 
the survival of the mice.

Next stage is human cells: liver research and transplantation

http://www.nc3rs.org.uk/news/mini-livers-show-
promise-reduce-animal-use-science



http://www.nature.com/nbt/journal/vaop/ncurrent
/full/nbt.3413.html

20161997

https://en.wikipedia.org/wiki/Vacanti_mouse



Laboratory Animals, 2000, 34, 
430-433



High Throughput Screening (HTS)

Cell culturing and 
compound management

laboratories

Robotic platform with high-throughput 
liquid handler for sample preparation, 

dilution and test-plate treatment.
Supported by optical plate reader, plate 

washer and incubator
Automated imaging

microscope can be added 
for high-content screeningData management system to trace

and process the test data  

https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/high-throughput-screening-and-test-development/hts



Some of the reasons why industry still uses animals:

1. Regulatory requirements
2. Lack of validated alternatives
3. Risk of litigation

Some of the reasons why industry prefers alternatives:

1. In vitro methods are cheaper
2. They are faster
3. They are more reproducible



• Despite rigorous testing, failures still occur
• Many of these occur at a late stage - sometimes after the drug is on 

the market
• Many of these late failures lead to serious human disease or death
• Compounds fail in people with several diseases, which are impossible 

to model in an animal test system

The problem:

colourbox.com



Learning new information without animal 
experiments by Synthesis of Evidence: 

Systematic Reviews of ones that have already 
been published!



2) Reduction alternatives
A good statistician is the laboratory animal’s best friend. 
Combined with efforts to reduce experimental “noise”.

http://norecopa.no/norecopa/vedlegg/Berdoy-handout.pdf



Sources of experimental “noise”:

• Age, sex, weight
• Stress, subclinical disease
• Room temperature, animal cage
• Environmental “enrichment”
• Temporal differences between treatments
• Climatic factors
• Position of cage in the room
• Experimenter
• Animal Technician (weekend workers)
• and many more



FRAME Training Schools

Voss, 1 – 3 February 2016

www.frame.org.uk/training-schools

NC3Rs website

http://nc3rs.org.uk/experimental-design



Guidelines for the Design and Statistical Analysis of 
Experiments Using Laboratory Animals
http://ilarjournal.oxfordjournals.org/content/43/4/244.full

NC3Rs Experimental Design Assistant (EDA)
http://nc3rs.org.uk/experimental-design-assistant-eda

TextBase

oslovet.norecopa.no/textbasehttps://uk.sagepub.com/en-gb/eur/design-of-animal-
experiments/book242188



3) Refinement alternatives

”Simple” techniques?

Are they feasible?
For example, intramuscular injections

Photo: NMBU



http://blogs.discovermagazine.com/notrocketscience/2011/01/12/fl
ipper-bands-impair-penguin-survival-and-breeding-
success/#.VLU6_8Y7_wo

Photo: colourbox.com

Photo: T. Poppe, NMBU

”Simple” identification methods?
Do they affect the animal?



Norecopa’s Annual Meeting Oslo, 24 May 2016:

Professor Rory Wilson, Swansea:

Putting tags and transmitters on birds:

are our guidelines flights of fancy?

https://norecopa.no/about-norecopa/annual-meetings



Refinement to avoid contingent suffering

(not just direct suffering caused by the procedure)

e.g. fear, boredom, discomfort

which may caused by

e.g. transport, housing, husbandry, social hierarchy



The Lonely Mouse

Single-housed male mice show symptoms of what in 
humans would be characterised as depression:

Increased hypothermia in response to treatment with a 
serotinergic agonist

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0
111065

http://www.labtimes.org/editorial/e_575.lasso
photo: colourbox.com



In a crossover study, eight New Zealand White rabbits each underwent four different treatments of 
actual or sham ear tattooing, with and without prior application of a topical local anaesthetic 
(lidocaine/prilocaine). Changes in immediate behaviour, heart rate, arterial blood pressure, serum 
corticosterone concentrations, facial expression and home pen behaviours were assessed. Changes in 
facial expression were examined to develop the Rabbit Grimace Scale in order to assess acute pain. 
Tattooing without EMLA cream resulted in significantly greater struggling behaviour and 
vocalisation, greater facial expression scores of pain, higher peak heart rate, as well as higher systolic 
and mean arterial blood pressure compared to all other treatments. Physiological and behavioural 
changes following tattooing with EMLA cream were similar to those in animals receiving sham 
tattoos with or without EMLA cream. Behavioural changes 1 hour post-treatment were minimal with 
no pain behaviours identifiable in any group. Serum corticosterone responses did not differ between 
sham and tattoo treatments.
Conclusions
Ear tattooing causes transient and potentially severe pain in rabbits, which is almost completely 
prevented by prior application of local anaesthetic cream. The Rabbit Grimace Scale developed 
appears to be a reliable and accurate way to assess acute pain in rabbits.

Grimace Scales

PLoS ONE, 2012, 7(9): e44437. doi:10.1371/journal.pone.0044437



Think ”3R-Alternatives” at all stages

• Breeding
• Transport
• Acclimation
• Procedures, e.g. choice of

• dose
• method of administration
• methods of data collection (blood sampling, body temperature, 

heart rate, blood pressure etc.)
• Pilot studies

Consult the technicians from Day 1:
• they know the possibilities (and limitations) in the animal facility
• they often possess a large range of practical skills and are good at 

lateral thinking
• they know the animals best
• the animals know them best



http://ilarjournal.oxfordjournals.org/content/48/1/3.full

https://www.nc3rs.org.uk/news/creating-culture-care



Quality assurance and a culture of care at all levels of
the animal facility will increase implementation of the 
3Rs

• SOPs describing good techniques, carried out by competent operators
• Checklist (“contract”) between researcher and the facility
• The AAALAC Program Description template* as an overall performance 

checklist
• Institutional policies on animal care and use
• Animal environment, housing and management
• Veterinary care
• Physical plant

• A Master Plan as a weekly checklist for the whole facility during the year 

+ the necessary literature/resources/finances/support to implement these

*https://www.aaalac.org/programdesc/index.cfm





An useful additional (but largely unknown) tool…
Carol M. Newton (1925-2014)

The three S’s

• Good Science
• Good Sense*
• Good Sensibilities*

*We can do this ourselves without 
scientific literature!

Carol M Newton, quoted in Rowsell HC (1977): The Ethics of Biomedical Experimentation in 
The Future of Animals, Cells, Models, and Systems in Research, Development, Education, and 
Testing pp. 267-281, National Academy of Sciences, Washington, D.C., ISBN 0-309-02603-2.

National Library of Medicine

Smith AJ & Hawkins P: Good Science, Good Sense and Good Sensibilities: The Three Ss of
Carol Newton Submitted to Animals, August 2016.



Reporting

Literature
search

Planning

Research

Correct literature searches are a vital part of the work to 
advance the 3Rs

Norecopa’s website is designed to aid scientists in finding global 3R resources



• What’s the problem? We have Google!

• How you can improve the situation

• Principles of setting up a search

• Resources to help you

Searching for alternatives



Why is 3R literature hard to find?

• Bibliographic databases are often not used adequately 
(poor overlapping between the databases)

• Too few scientists are aware of the specialist 3R-
databases

• Scientists rarely use ”3R” words when they write 
titles/abstracts/keywords for their papers

• Databases rarely flag 3R-papers with explicit thesaurus 
terms L

• We have no single ”Journal of Alternatives”



Kilkenny C et al. (2009)
271 papers, mostly in 2003-2005

http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0007824

Many studies did not

• describe the animals adequately

• describe how the sample size was chosen

• describe how the animals were allocated to the treatment 

groups, and whether the observations were performed blind.



Saphenous vein puncture for
blood sampling of the mouse, rat, 

hamster, gerbil, guinea-pig,
ferret and mink

Visibility! Not necessarily in a high-impact journal.



http://lan.sagepub.com/reports/most-citedhttp://lan.sagepub.com/reports/most-cited



Does the Internet give us everything we need to 
know on alternatives?

colourbox.com

The Surface Web

The Deep 
(Invisible) Web



What is the Surface Web useful for?

• Searching for a specific document which we know exists
• Looking for a starting-point for information on a specific topic
• Finding ”grey literature” (e.g. unpublished reports)



The Deep Web

Many times larger than the Surface Web,
material may be:

• Encrypted
• Registration/subscription
• Password or Captcha protected databases
• Dynamic, contextual or scripted webpages
• Unlinked content
• Not formatted for, or accessible by, standard 

search engines e.g. text in image or video files
• Material on company intranets

colourbox.com



We would also find more 3R literature if there was greater 
use of 3R descriptors...

Using PubMed to access data in MEDLINE:

MESH (Medical Subject Headings) thesaurus

Other databases have their own thesauri. A thesaurus can be useful to build 
up a list of suitable keywords, even if you use another database.



Principles of setting up a search

• Efficiency – minimise the number of irrelevant or 
poor-quality results

• Effectivity – maximise the number of high-quality 
results



Systematic Reviews
• The process of systematically locating, evaluating and 

synthesizing evidence from scientific studies in 
order to obtain a reliable overview

Synthesis of evidence by meta-analysis
• The use of statistical methods to summarize the

results of independent studies

Guidelines for systematic reviews:
http://3rs.ccac.ca/en/research/systematic-reviews.html

A step-by-step guide to systematically identify all relevant animal 
studies:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3265183



Read! A step-by-step guide to systematically identify all relevant animal studies
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3265183



Construct and try out search strategies for each of the four
Search Components (SC):

1. Intervention/exposure
2. Outcome measures
3. Animal population to be studied
4. Health problem of interest

e.g.
The effect of (SC1) group-housing on (SC2) blood pressure in 
(SC3) rats used in (SC4) diabetes research

Only then combine into one search string:
SC1 AND SC2 AND SC3 (AND SC4)



Identifying search terms: Thesauri and synonyms

A thesaurus is a closed list of terms used to index and search databases.
Often a good idea to start a search with a database using a thesaurus.

• “animal use alternatives” in the NLM MeSH (Medical Subject Headings) 
used by MEDLINE/PubMed

• NAL’s thesaurus for alternatives to animals
http://www.nal.usda.gov/awic/alternatives/alternativeanimalusethesaurus.htm

• EURL ECVAM’s thesaurus (focus on in vitro toxicology):
http://ecvam-dbalm.jrc.ec.europa.eu/f_main.cfm?idmm=7



Alice Tillema, Radboud University:
How to construct a literature search

http://norecopa.no/how-to-construct-a-literature-search.pdf





...to ensure that you access recent papers also, not 
just the ones that have been indexed.
Relatively few papers are indexed with 3R 
MESH terms in MEDLINE



Transgenic AND Mice
(grey)

Boolean logic



Transgenic OR Mice
(everything)

Boolean logic



Transgenic NOT Mice
(black)

Boolean logic



Transgenic AND (mice OR rats OR (pigs NOT guinea))

protection NEAR animals NEAR scientific

Boolean logic



The EURL ECVAM
Search Guide 

Can be ordered free of 
charge from

bookshop.europa.eu



Contents

• Data sheets on
• Journals
• Databases
• Meta-databases
• Database hosts
• Open Access resources
• Organisations
• Web search engines



Contents

• Data Retrieval Procedures
(basic principles)

• Check-list for searching for information on 
alternative methods

• Tables comparing the features of
• Databases
• Journals
• Organisations



Contents

Seven Golden Steps to
Successful Searching

1. Clearly define and be aware of your specific information 
need

2. Identify the fundamental components of your scientific 
approach

3. Choose the most appropriate information resources
4. Compile relevant and necessary search terms
5. Start your search with a simple query in a 3Rs specific 

context
6. Limit search results from more extensive resources
7. Broaden the search horizon



Archive your searches and the key 
documents

• Avoidance of repeating searches
• Documentation of searches
• Generation of bibliographies for publications
• Search function



1996: 2nd World Congress on Alternatives and Animal Use in the Life 
Sciences, Utrecht:

1997: Altweb (Alternatives to 
animals on the web)

http://altweb.jhsph.edu

The world congresses on the 3Rs are important 3R-
drivers and disseminators of information:

wc9prague.org
891 abstracts, 49 countries, 1000 participants

(the next one is in September 2017 in Seattle)



http://altweb.jhsph.edu



Examples of 3R sources

• National 3R centres

• 3R congress proceedings

• Guidelines papers

• Journals

• Discussion groups

• Training schools



National 3Rs Centres

www.nc3rs.org.uk



Centres giving information on alternatives

UCCAA
University of California
Center for Animal Alternatives

www.lib.ucdavis.edu/dept/animalalternatives

awic.nal.usda.gov



Animal welfare organisations

www.rspca.org.uk/sciencegroup/researchanimals



Canadian 
Council on 
Animal 
Care 
(CCAC)

+ 
Guidelines 
for lab, 
farm, fish 
and wildlife 
research

www.ccac.ca



Journals

ATLA (Alternatives to Laboratory Animals)
Animal Welfare (UFAW)
ILAR Journal
Laboratory Animals
Comparative Medicine

See http://norecopa.no/other-resources/journals for 
more



http://ilarjournal.oxfordjournals.org

It doesn’t have to be the latest issue or most recent report...



R Johansen, JR Needham, DJ Colquhoun, TT 
Poppe & AJ Smith

Guidelines for health and welfare
monitoring of fish used in research

Laboratory Animals, 2006, 40: 323-340
http://www.lal.org.uk/pdffiles/GuidelinesFish.pdf

For a global view of guidelines, see 3R Guide:

https://norecopa.no/3r-guide-database

Guidelines as a source of 3R resources



Email discussion groups

e.g. CompMed + archive
LAREF
VOLE
Norwegian forum for contact persons

See https://norecopa.no/other-resources/email-
discussion-lists for more



AJ Smith & T Allen, 2005

The use of Databases, Information Centres and 
Guidelines when planning research that may

involve animals
Animal Welfare, 14 (4): 347-359
http://oslovet.norecopa.no/SmithAllen.pdf

3R Guide

Documentation of a search for alternatives is required
by Norwegian law when applying for permission to 

conduct animal experiments, and it is your
responsibility!



Norecopa,)Norway’s)3R)centre)
norecopa.no)

USDA)Animal)Welfare)Informa=on)Center)
awic.nal.usda.gov)

Increased)focus)on)the$3Rs)(Replacement,,Reduc/on,&,Refinement))in)Laboratory)Animal)Science)
means)that)inves=gators,)commiFee)members)and)animal)house)staff)need)easy)access)to)the)
resources)available.)Hundreds)of)websites)have)been)created)over)the)last)20)years,)but)it)is)s=ll)
difficult)to)gain)a)comprehensive)view)of)the)world’s)best)3R)resources.)
)))Norecopa)has)collaborated)with)AWIC)to)produce)a$database$of$3R$resources,)searchable)by)Type)
(e.g.,databases,,guidelines,,journals,,email,lists),)Category)(e.g.,blood,sampling,,environmental,
enrichment,,non=human,primates),)3R)relevance)(e.g.)Refinement))and/or)plain)text.)This)new)
database,)3R$Guide,)complements)two)exis=ng)databases,)NORINA)and)TextBase:))

NORINA$
oslovet.norecopa.no/NORINA)

TextBase$
oslovet.norecopa.no/textbase)
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Alterna(ves+to+lab+animals:+where+do+I+start+looking?+

3R$Guide$
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3R$Guide:$a$new$database$of$3R$resources$
Adrian,Smith1,,Tim,Allen2,&,Øyvind,Wærenskjold3,
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Searches$in$one$database$automa?cally$yield$results$from$the$other$two$databases$as$well,$together$
with$hits$from$the$website’s$plain$text$pages.$

Graphics:,colourbox.com,



Search strategies in a nutshell
• Define the search as well as possible
• Identify synonyms and 3R terms
• Remember the differences between British & 

American English
• Use several databases (little overlapping)
• Learn the differences between the search engines (read the 

instructions!)
• Get used to using Boolean logic and check which 

terms are supported by the search engine
• Learn how to expand/narrow your search
• Look for core articles and key authors
• Use the possibilities on the Internet to get in touch with the best 

research labs

colourbox.com



Focus on Alternatives
(FoA)

A consortium of UK animal 
welfare organisations

https://norecopa.no/media/6
663/earlyplanningposter.pdf

and

https://norecopa.no/media/6
672/investigationposter.pdf



Norecopa
National Consensus Platform for the 

Replacement, Reduction and Refinement of
Animal Experiments



Industry

Government
Research

Animal
welfare

www.ecopa.eu

European Consensus-Platform for Alternatives

• Following an initiative at the 3rd World Congress on Alternatives and 
Animal Use, Bologna 1999

• Established in 2000

• National Consensus Platforms (NCPs) with all 4 stakeholders equally 
represented:



The organisation is registered in Brønnøysund
with

• statutes
• its own Board
• Annual General Meeting as the highest organ
• secretariat (50% position) attached to the 

Norwegian Veterinary Institute

Norecopa’s budget from the State for 2016 is NOK 
1.300.000,-
In addition: members fees (NOK 200/1000,- per 
year).



International consensus meetings

Harmonisation of the Care and Use of:
Fish (2005)
Wildlife (2008)
Fish (2009)
Agricultural animals (2012)

http://norecopa.no/meetings

All presentations and consensus statements are on 
the internet: a lasting resource



Expert Working Group report on 
severity classification

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf



Guidance on the severity
classification of procedures involving

fish
Report from a Working Group

convened by Norecopa

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011

More (species- and situation-) specific
guidance may be necessary to 

implement the 3Rs

















Guidelines bleeding mice

Auto-complete function:

Synonym list:
Bleeding, bloodsampling, blood sampling, venepuncture,
blood collection, phlebotomy

The search engine

Categories, types, 3R 
relevance and many more

• An index of all the words on all the approx. 6,300 pages
• Fuzzy logic
• Boolean logic
• Wildcards
• Proximity searches
• Truncation

A help file available
Collaboration with US Department of Agriculture



Search for ‘bleeding mice’ on Google and Norecopa.



‘Bleeding’ not 
mentioned, 
but identified 
by the 
synonym list



Newsletter 8-9 times a year
- something for you?



Norecopa’s 3R prize
(30,000 kroner + diploma)

Deadline for nominations: 15 March



Newsletter 8-9 times a year
- something for you?



Thanks to our main sponsors:

• Standing Committee on Business Affairs, Norwegian Parliament
• Norwegian Ministries of Agriculture and Fisheries
• Research Council of Norway
• Laboratory Animals Ltd.
• Nordic Society Against Painful Experiments
• Novo Nordisk
• Scottish Accreditation Board
• Stiansen Foundation


