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Contrainte, ProtecNon et Liberté 

•  Contrainte & ProtecNon 
CF, ArNcle 80, al. 2b: 

Protec-on des animaux 

1 La ConfédéraNon légifère sur la 
protecNon des animaux.  

2 Elle règle en parNculier: 
b. l’expérimentaNon animale et 
les a]eintes à l’intégrité 
d’animaux vivants; 

•  Liberté & ProtecNon 
CF, Art. 20: 

Liberté de la science  

La liberté de l’enseignement 
et de la recherche 
scienNfiques est garanNe. 



Contrainte, ProtecNon et Liberté 
•  Contrainte & ProtecNon 

CF, Art. 120, al. 2: 

Génie géné-que dans le domaine 
non humain 

2 La ConfédéraNon légifère sur 
l’uNlisaNon du patrimoine 
germinal et généNque des 
animaux, des végétaux et des 
autres organismes. Ce faisant, elle 
respecte l’intégrité des 
organismes vivants et la sécurité 
de l’être humain, de l’animal et de 
l’environnement et protège la 
diversité généNque des espèces 
animales et végétales. 



QU’EN EST‐IL DE LA RECHERCHE IN 
VIVO EN SUISSE 



Souris en expérimentaNon 



Rats en expérimentaNon 



Qu’en est‐il d’autres pays? 

The figures include: 
•  Increase of 8.4% in the number of scienNfic procedures 

carried out on animals (compared to 2011). 
•  Increase of 8.7% in the number of animals used (compared 

with 2011).  
•  Increase of 14.5% in number of mice used (386,515 more 

than in 2011).  
•  Dog use increased for the first Nme since 2007 (3,214 in 

2012 compared to 2,865 in 2011). 
•  Increase in number of procedures involving non‐human 

primate use ‐ up by 22% (+545) compared to 2011.  



AutorisaNons accordées en Suisse 



Source: 2ème rapport sur la protecNon des animaux, 2012. OVF CH 



Ressources dévolues au contrôle 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in 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Annual Report 2012. Home Office UK 



La législaNon 
•  ConsNtuNon (1973) 

– LPA (1978, en vigueur 1981) avec une révision 
totale en 2005 avec entrée en vigueur en 2008. 

•  OPAn (1981, révisions parNelles 1991, 1997 & 2001) 
avec une révision totale en 2006 avec entrée en vigueur 
en 2008. 

–  Ordonnances administraNves  sur  la formaNon du personnel 
spécialisé (2008)  et sur l’expérimentaNon animale (2010) 

»  Fiches techniques 



Les condiNons légales d’octroi d’une autorisaNon 
de praNquer des expériences sur animaux  

(OPAn, Art. 140) 

•  Indispensabilité, Pesée des intérêts, pas de but illicite 
•  Critères d’interrupNon des études sont fixés 
•  Exigences applicables à l’élevages et la producNon 
d’animaux GM avec phénotype invalidant 

•  AutorisaNon d’animalerie 
•  Exigences quant à la formaNon du personnel 
•  Responsabilités entre animalerie et chercheurs 
clairement partagées 



L’appareil “administraNf”:  
la procédure 

Requérant 

Commission de  
Surveillance cantonale (CS) 

Office Vétérinaire  
Fédéral (OVF) 

Commission Fédérale  
Pour l‘ExpérimentaNon  

Animale (CFEA) 

Questions 

Questions 
OVF 

Questions VetCant 

recommandation 

Décision 

Décision 

Office Vétérinaire 
Cantonal (VetCant)  

Questions  CS 



L’appareil “administraNf”:  
Formulaires & Rapports 

•  Forme A : Demande d’autorisaNon pour expériences 
•  Rapport C: Nb d’animaux en expériences 

•  Forme H: Demande d’autorisaNon d’exploiter une 
animalerie 

•  Rapport CH: Nb d’animaux élevés en animalerie 

•  Forme G: Demande d’autorisaNonde produire des animaux 
GM 

•  Forme M: Annonce des contraintes observées chez les 
lignées 

•  Fiches techniques pour lignées GM ou mutants ph_négaNf 



L’appareil “administraNf”:  
EducaNon et FormaNon ConNnue 

•  Module 1: EducaNon pour expérimentateur 
(40 heures) 

•  Module 2: EducaNon pour directeur des 
expériences (3 ans d’expérience comme 
expérimentateur + 40 heures) 

•  FormaNon conNnue: 4 jours par période de 4 
ans 



CriNques “administraNves” 

•  L’expérimentaNon animale reste un ouNl 
indispensable à a recherche biomédicale; elle 
est soutenue par la société. 

•  Y a‐t‐il adéquaNon entre le cadre légal et le 
« processus créaNf » de la recherche? 



CriNques “administraNves” 

•  La dernière révision a amené une charge 
administraNve supplémentaire chez tous les 
partenaires. 

•  Les animaux GM sont associés à un travail 
administraNf qui ne semble pas toujours être 
corrélé avec une meilleure protecNon des 
animaux. 



CONTRAINTES INTERNES: 

LORSQUE DES SCIENTIFIQUES 
CRITIQUENT LES ÉTUDES IN VIVO 



L’indispensable selon l’art. 137 OPAn a 
deux dimensions 

HARTUNG

ALTEX 30, 3/13282

finishing a degree. In other cases it starts as pure exploration 

with the idea to go into a new direction. How often have we had 

to change topics or circumstances led us to take up new direc-

tions? Still, there is a desire to make use of the work done so 

far. It is always appealing to combine, reshuffle, etc. in order to 

make best use of the pieces. The quality of the pieces? Let’s be 

honest: “A typical result out of three” usually means “the best 

I have achieved.” Especially critical is outlier removal: even if 

following a certain formal process, this is hardly ever properly 

documented. If things are not significant, we add more experi-

ments, happily ignoring that this messes up the significance test-

ing. Replications are a problem in themselves. How often are 

these just technical replicates, i.e., parallel experiments and not 

real reproductions on another day? If the reviewer is not very 

picky this will fly far too often. Who then combines the differ-

ent independent experiments with an appropriate error propa-

gation taking into account the variance of each reproduction? 

Even among seasoned researchers, I have met few who know 

how to do this. 

Using spreadsheets and other interactive data manipulation 

and analysis tools we do not provide a usable audit trail of how 

were confirmed in only 6 (11%) cases. Even knowing the limita-

tions of preclinical research, this was a shocking result.” 

How is this possible? Basic researchers seem to be even more 

naïve in the interpretation of their results than clinical research-

ers. In a comparison of 108 studies (Lumbreras et al., 2009), 

laboratory scientists were 19-fold more likely to over-interpret 

the clinical utility of molecular diagnostic tests than clinical 

ones. Basic research, at least in academia, the source of most 

of such papers, is done mostly unblinded in a single laboratory. 

It is executed by students learning on the job, normally without 

any formal quality assurance scheme. Limited replicates due to 

limited resources and time as well as pressure to publish lead to 

publications, which do not always stand replication. Insufficient 

documentation aggravates the situation.

Figure 2 shows a cartoon of some of the problems. Having 

supervised some 50 PhD and a similar number of master and 

bachelor students, the author is not innocent of any of these mis-

doings. 

The problem starts with setting the topic; this is rarely as pre-

cise as in drug development: Often it simply continues work 

of a previous student, who left uncompleted work behind after 

Fig. 2: Typical problems commonly causing overinterpretation of results in basic research
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finishing a degree. In other cases it starts as pure exploration 

with the idea to go into a new direction. How often have we had 

to change topics or circumstances led us to take up new direc-

tions? Still, there is a desire to make use of the work done so 

far. It is always appealing to combine, reshuffle, etc. in order to 

make best use of the pieces. The quality of the pieces? Let’s be 

honest: “A typical result out of three” usually means “the best 

I have achieved.” Especially critical is outlier removal: even if 
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ments, happily ignoring that this messes up the significance test-
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Using spreadsheets and other interactive data manipulation 
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naïve in the interpretation of their results than clinical research-

ers. In a comparison of 108 studies (Lumbreras et al., 2009), 

laboratory scientists were 19-fold more likely to over-interpret 

the clinical utility of molecular diagnostic tests than clinical 

ones. Basic research, at least in academia, the source of most 

of such papers, is done mostly unblinded in a single laboratory. 

It is executed by students learning on the job, normally without 

any formal quality assurance scheme. Limited replicates due to 

limited resources and time as well as pressure to publish lead to 

publications, which do not always stand replication. Insufficient 

documentation aggravates the situation.

Figure 2 shows a cartoon of some of the problems. Having 

supervised some 50 PhD and a similar number of master and 

bachelor students, the author is not innocent of any of these mis-

doings. 

The problem starts with setting the topic; this is rarely as pre-

cise as in drug development: Often it simply continues work 

of a previous student, who left uncompleted work behind after 

Fig. 2: Typical problems commonly causing overinterpretation of results in basic research
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Abstract

For scientific, ethical and economic reasons, experiments involving animals should be appropriately designed, correctly
analysed and transparently reported. This increases the scientific validity of the results, and maximises the knowledge
gained from each experiment. A minimum amount of relevant information must be included in scientific publications to
ensure that the methods and results of a study can be reviewed, analysed and repeated. Omitting essential information can
raise scientific and ethical concerns. We report the findings of a systematic survey of reporting, experimental design and
statistical analysis in published biomedical research using laboratory animals. Medline and EMBASE were searched for
studies reporting research on live rats, mice and non-human primates carried out in UK and US publicly funded research
establishments. Detailed information was collected from 271 publications, about the objective or hypothesis of the study,
the number, sex, age and/or weight of animals used, and experimental and statistical methods. Only 59% of the studies
stated the hypothesis or objective of the study and the number and characteristics of the animals used. Appropriate and
efficient experimental design is a critical component of high-quality science. Most of the papers surveyed did not use
randomisation (87%) or blinding (86%), to reduce bias in animal selection and outcome assessment. Only 70% of the
publications that used statistical methods described their methods and presented the results with a measure of error or
variability. This survey has identified a number of issues that need to be addressed in order to improve experimental design
and reporting in publications describing research using animals. Scientific publication is a powerful and important source of
information; the authors of scientific publications therefore have a responsibility to describe their methods and results
comprehensively, accurately and transparently, and peer reviewers and journal editors share the responsibility to ensure
that published studies fulfil these criteria.
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Introduction

Scientific progress is driven by developing and testing
novel hypotheses. Investigating these new ideas using appropri-
ately and robustly designed experiments is fundamental to
this process. The entire scientific community is also equally
reliant on published research being transparently and accurately
reported. Critical appraisal of scientific publications, for
instance by peer review, is only possible if the methods and
results of the studies are comprehensively reported. Accurate
and transparent reporting is therefore vital to allow the reader
to assess the methods of the study, and the reliability and
importance of the scientific findings. This is particularly
necessary for scientific research using animals, as poorly

designed experiments and reporting omissions can raise both
ethical and scientific concerns.
The National Centre for the Replacement, Refinement and

Reduction of Animals in Research (NC3Rs), established by the UK
government in 2004, is an independent scientific organisation
dedicated to finding innovative solutions to replace animals in
research with non-animal alternatives, reduce the number of
animals used in experiments, and minimise suffering and improve
animal welfare by refining husbandry and procedures (the 3Rs). It
is widely accepted that applying the 3Rs to experiments using
animals is consonant with good scientific practice [1,2]. Well
designed experiments using sufficient animals to achieve a scientific
objective, together with an appropriate statistical analysis, enable
researchers to increase the robustness and validity of their
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Revue de 271 publicaNons (Medline & EMBASE) 
rapportant des études in vivo de projets 
soutenus par des fonds publics 

Source. PLoS ONE 4(11): e7824, 2009  



Conclusions de l’enquête 

•  Seul 59% des études indique l’hypothèse à 
tester et donne le nombre et les 
caractérisNques des animaux uNlisés. 

•  Plus de 80% des publicaNons ne menNonnent 
ni randomisaNon des groupes ni si les études 
sont traitées à l’aveugle. 

•  Seulement 70% des études rapportent les 
modèles staNsNques uNlisés et menNonnent 
une mesure de la variabilité des résultats 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This is the golden age of medical research. Around the world, 
scientists are spending more money, writing more papers and 
building more shiny institutes. Almost all grant applications 

suggest that a positive funding decision will support research that 
could lead to new treatments for condition X — usually a growing 
scourge of modern society.

Many medical discoveries have made real differences to the lives 
of a great number of people, but could the research be done better?

It seems self-evident that we should encourage high-quality work, 
but what makes for high quality is a matter of opinion, which hardens 
over the years into dogma on the assumption that the most established 
and most venerated got there for a reason, so if one wishes their good 
opinion then one should do as they did.

Take experiments that use animals to model 
human diseases. Empirical study of the quality 
of these experiments is an emerging field, but it 
does suggest that all is not well. The most reliable 
animal studies are those that: use randomiza-
tion to eliminate systematic differences between 
treatment groups; induce the condition under 
investigation without knowledge of whether or 
not the animal will get the drug of interest; and 
assess the outcome in a blinded fashion. Studies 
that do not report these measures are much more 
likely to overstate the efficacy of interventions.

Unfortunately, at best one in three publica-
tions follows these basic protections against bias1. 
This suggests that authors, reviewers and editors 
accord them little importance.

Other basic aspects of the design of experi-
ments in animals also receive scant attention. In 
the face of pressures to reduce the number of animals used, investiga-
tors often do studies that are too small to detect a significant effect. 
To guard against such ‘underpowered’ studies, researchers should 
calculate the number of animals required to have a reasonable chance 
of detecting the anticipated effect given the expected variance of the 
data. Fewer than one in one hundred such publications report sample-
size calculations2.

Fewer still define beforehand the most important (‘primary’) out-
come. As a result, they tend to report only the outcomes that happen 
to show statistical significance, reducing a rigorous, hypothesis-testing 
experiment to something more like observational research. 

The tendency to publish only positive results is another flaw in 
animal research. Such bias not only prevents scientists from getting 
credit for high-quality research that happens to 
be neutral, but also gives a false impression of 
efficacy. My research has shown that in animal 
tests of treatments for focal cerebral ischaemia 
(a model for stroke), publication bias leads to an 

overestimation of drug efficacy by about one-third3, increasing risk 
for both clinical-trial participants and the pharmaceutical industry. 

Experimental approaches are not very different throughout the life 
sciences, so the biases are probably similar too. A scientist’s environ-
ment is full of potential hazards, such as non-renewal of funding, and 
potential rewards — getting published and receiving grants. As long as 
cheap, underpowered studies are more likely to have exciting positive 
(if false) results than expensive, well conducted, large studies — and 
as long as journals don’t seem to know the difference — the pressure 
will remain to do what everyone else does.

So we need to change the rules. If publication in high-impact jour-
nals continues to be a yardstick, then the review process must do 

much more to assess bias. The ARRIVE (Ani-
mal Research: Reporting In Vivo Experiments) 
guidelines4, endorsed by, among others, Nature 
Publishing Group, are a good start. But, as Don 
Quixote observed, the proof of the pudding will 
be in the eating.

There must also be better ways to publish 
neutral studies. If the focal cerebral ischaemia 
literature reflects the life sciences generally, 
then 16% of studies go unpublished, and tack-
ling publication bias would increase the number 
of manuscripts published every year by 160,000. 
At current growth rates we would expect this 
increase anyway over the next four years, so 
sorting out publication bias should be possible.

At the very least, we should look for ways to 
register all experiments — so that investigators 
can receive credit for work done and so that 
those seeking to summarize what is known 

have access to all relevant data. Such a system could be flexible, with 
information embargoed for a time to protect intellectual property. 

It is hugely distressing to hear highly motivated young scientists 
say that they would prefer to do their research ‘properly’, but that if 
they don’t get more published from their PhD work they will never 
find a postdoc position. They feel forced to lower their standards. 
We owe it to them to create an environment in which the rewards for 
conducting high-quality research are more immediately apparent. ■

Malcolm Macleod is a clinical neuroscientist at the University of 
Edinburgh, UK, and a member of CAMARADES (Collaborative 
Approach to Meta Analysis and Review of Animal Data from 
Experimental Studies). e–mail: malcolm.macleod@ed.ac.uk
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CHEAP, 
UNDER-

POWERED 
STUDIES ARE MORE 

LIKELY TO HAVE  
EXCITING  

(IF FALSE) RESULTS 
THAN LARGE, 

EXPENSIVE STUDIES.

Why animal research 
needs to improve
Many of the studies that use animals to model human diseases are too small 
and too prone to bias to be trusted, says Malcolm Macleod.  
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Contraintes internes à 
l’expérimentaNon animale 

Source: Nature 477, 29 septembre 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p. 511 



CONTRAINTES, LIBERTÉ, 
RESPONSABILITÉ DANS LA 

RECHERCHE TRANSLATIONNELLE 



•  Me]re en place de règles de publicaNons plus 
détaillées: ARRIVE guidelines soutenues par des 
agences telles que MRC, Wellcome Trusts, etc… 

•  Promouvoir les revues systémaNques afin 
d’améliorer les recherches translaNonnelles. Voir 
les iniNaNves CAMARADES, SABRE & SYRCLE 

•  Proposer des formaNons en biostaNsNque et en 
design expérimental (FRAME). 

•  Favoriser la reproducNbilité des études. Voir 
h]ps://www.scienceexchange.com/
reproducibility.   

Source: Hooijmans & Ritskes‐HoiNnga, Plos Medicine10(7):e1001482, 2013 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Improving Bioscience Research Reporting: The ARRIVE
Guidelines for Reporting Animal Research
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In the last decade the number of
bioscience journals has increased enor-
mously, with many filling specialised niches
reflecting new disciplines and technologies.
The emergence of open-access journals has
revolutionised the publication process,
maximising the availability of research
data. Nevertheless, a wealth of evidence
shows that across many areas, the reporting
of biomedical research is often inadequate,
leading to the view that even if the science is
sound, in many cases the publications
themselves are not ‘‘fit for purpose,’’
meaning that incomplete reporting of
relevant information effectively renders
many publications of limited value as
instruments to inform policy or clinical
and scientific practice [1–21]. A recent
review of clinical research showed that
there is considerable cumulative waste of
financial resources at all stages of the
research process, including as a result of
publications that are unusable due to poor
reporting [22]. It is unlikely that this issue is
confined to clinical research [2–14,16–20].
Failure to describe research methods

and to report results appropriately there-
fore has potential scientific, ethical, and
economic implications for the entire re-
search process and the reputation of those
involved in it. This is particularly true for
animal research, one of the most contro-
versial areas of science. The largest and
most comprehensive review of published
animal research undertaken to date, to our
knowledge, has highlighted serious omis-
sions in the way research using animals is
reported [5]. The survey, commissioned
by the National Centre for the Replace-
ment, Refinement and Reduction of
Animals in Research (NC3Rs), a UK
Government-sponsored scientific organi-
sation, found that only 59% of the 271
randomly chosen articles assessed stated
the hypothesis or objective of the study,
and the number and characteristics of the

animals used (i.e., species/strain, sex, and
age/weight). Most of the papers surveyed
did not report using randomisation (87%)
or blinding (86%) to reduce bias in animal
selection and outcome assessment. Only
70% of the publications that used statisti-
cal methods fully described them and
presented the results with a measure of
precision or variability [5]. These findings
are a cause for concern and are consistent
with reviews of many research areas,
including clinical studies, published in
recent years [2–22].

Good Reporting Is Essential for
Peer Review and to Inform
Future Research

Scrutiny by scientific peers has long
been the mainstay of ‘‘quality control’’ for
the publication process. The way that
experiments are reported, in terms of the
level of detail of methods and the presen-
tation of key results, is crucial to the peer
review process and, indeed, the subse-
quent utility and validity of the knowledge
base that is used to inform future research.
The onus is therefore on the research
community to ensure that their research
articles include all relevant information to
allow in-depth critique, and to avoiding
duplicating studies and performing redun-
dant experiments. Ideally scientific publi-
cations should present sufficient informa-
tion to allow a knowledgeable reader to
understand what was done, why, and how,
and to assess the biological relevance of

the study and the reliability and validity of
the findings. There should also be enough
information to allow the experiment to be
repeated [23]. The problem therefore is
how to ensure that all relevant information
is included in research publications.

Using Reporting Guidelines
Measurably Improves the
Quality of Reporting

Evidence provided by reviews of pub-
lished research suggests that many re-
searchers and peer reviewers would benefit
from guidance about what information
should be provided in a research article.
The CONSORT Statement for rando-
mised controlled clinical trials was one of
the first guidelines developed in response
to this need [24,25]. Since publication, an
increasing number of leading journals
have supported CONSORT as part of
their instructions to authors [26,27]. As a
result, convincing evidence is emerging
that CONSORT improves the quality and
transparency of reports of clinical trials
[28,29].

Following CONSORT, many other
guidelines have been developed—there
are currently more than 90 available for
reporting different types of health re-
search, most of which have been published
in the last ten years (see http://www.
equator-network.org and references
[30,31]). Guidelines have also been devel-
oped to improve the reporting of other
specific bioscience research areas includ-
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de règles de 
publicaNons plus extensives 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ReproducNbilité des études 

•  Science Exchange, PLOS ONE, figshare, and 
Mendeley have launched the Reproducibility 
IniNaNve to address this problem. 

•  “…It’s Nme to start rewarding the people who 
take the extra Nme to do the most careful and 
reproducible work. Current academic 
incenNves place an emphasis on novelty, 
which comes at the expense of rigor… “ 



h]p://www.camarades.info/MulNPART/MPARTfront.html  

MulN‐PART (MulNcentre Preclinical Animal Research Team): An 
internaNonal collaboraNve approach to overcoming the 
translaNonal roadblock in neuroprotecNon and 
neuroregeneraNon research 



Résultats négaNfs et  
partage des ressources 

•  Promouvoir la publicaNon d’études aux 
conclusions négaNves ou neutres. Voir 
l’iniNaNve de l’agence pour la recherche et le 
développement de la santé (ZonMW) “More 
knlowledge with fewer animals” 

•  Partager les données. Voir REACH, NC3R 

Source: Hooijmans & Ritskes‐HoiNnga, Plos Medicine10(7):e1001482, 2013 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a b s t r a c t

Short term toxicity studies are conducted in animals to provide information on major adverse effects typ-
ically at the maximum tolerated dose (MTD). Such studies are important from a scientific and ethical per-
spective as they are used to make decisions on progression of potential candidate drugs, and to set dose
levels for subsequent regulatory studies. The MTD is usually determined by parameters such as clinical
signs, reductions in body weight and food consumption. However, these assessments are often subjective
and there are no published criteria to guide the selection of an appropriate MTD. Even where an objective
measurement exists, such as body weight loss (BWL), there is no agreement on what level constitutes an
MTD. A global initiative including 15 companies, led by the National Centre for the Replacement, Refine-
ment and Reduction of Animals in Research (NC3Rs), has shared data on BWL in toxicity studies to assess
the impact on the animal and the study outcome. Information on 151 studies has been used to develop an
alert/warning system for BWL in short term toxicity studies. The data analysis supports BWL limits for
short term dosing (up to 7 days) of 10% for rat and dog and 6% for non-human primates (NHPs).

! 2013 The Authors. Published by Elsevier Inc. All rights reserved.

1. Introduction

1.1. Background

The pharmaceutical industry recognises the need to re-assess
the design and conduct of toxicity studies in animals as new
scientific practises and knowledge develop. The assessment in-
cludes the consideration of the ‘3Rs’, the replacement, refinement
and reduction of animals in research (Russell and Burch, 1959),

0273-2300/$ - see front matter ! 2013 The Authors. Published by Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.yrtph.2013.04.003

Abbreviations: 3Rs, replacement, reduction, refinement; NC3Rs, National centre
for the replacement, refinement and reduction of animals in research; BWL, body
weight loss; MTD, maximum tolerated dose; NHPs, non-human primates.
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Conclusion 1: contrainte ou liberté en 
expérimentaNon animale? 

•  Les contraintes et la liberté d’expérimenter sur 
des animaux relèvent d’un équilibre délicat 
entre contrainte et liberté.  

•  Qu’en sera‐t‐il des prochaines révisions de la 
législaNon? 



•  Les contraintes ne sont pas que légale ou 
« administraNves », elles sont aussi 
scienNfiques. Elles engagent la responsabilité 
du chercheur.  

•  CollaboraNon, transparence et exigences 
méthodologiques sont les maîtres‐mots d’une 
expérimentaNon animale responsable, ceci 
étant fait dans un contexte 3R opNmal et un 
respect du bien être de l’animal. 

Conclusion 2: contrainte ou liberté en 
expérimentaNon animale? 



Conclusion finale 

La contrainte crée aussi 
des opportunités! 


