
73

INVESTMENTS FOR THE FUTURE

72

IVICA 
Institute Villebon - 
Georges Charpak

Action: 
Initiatives of excellence in 
innovative training (IDEFI) in 
IDEX IPS
Project region:  Île-de-France
Start and end dates  
of the project:  
From 01/07/2013 to 31/07/2020

PIA grant:  
€2,500,000

Coordinating institution: 
Université Paris-Saclay

Contact:  
Lydiane Nabec 
lydiane.nabec@u-psud.fr  
http://www.villebon-charpak.fr/

Main publication:  
http://www.villebon-charpak.fr/
laboratoire-pedagogique/les-
pratiques-pedagogiques

Partners:  
Université de Paris V (Descartes), 
Université de Paris XI (Paris Sud 
Orsay), Fondation ParisTech, 
COMUE ParisTech,  
Institute Villebon - Georges 
Charpak
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The Institute Villebon-Georges Charpak was 
built to fulfil two missions: 
-  Allow young undergraduates from 

underprivileged backgrounds -70% of 
whom receive grants- who are interested in 
the sciences but ill at ease with traditional 
teaching methods to fully reach their potential 
during the higher education. 

-  Offer teachers an innovative teaching 
structure that allows them to imagine or 
discover new pedagogical practices, to 
prototype and to test them.

Institute Villebon-Georges Charpak students

IVICA
The Institute Villebon-Georges Charpak (IVICA): pedagogical 
innovation for the promotion of equal opportunities

ince its creation in September 
2013, the Institute Villebon - 
Georges Charpak has successfully 
endeavored to reach its objectives. 

This year, it has welcomed its 6th intake 
of students whose backgrounds are as 
diverse as ever and some of whom are cha-
racterized by their fragile academic results. 
In 2018, 84% of our students obtained 
their degree and more than 95% of them 
are continuing their studies, mostly in mas-
ters or engineering schools. These results 
which were satisfactory with regards to 
the objectives set were made possible due 
to the multidisciplinary teaching units, the 
projects, the experimentation, the metho-
dology, the flexibility of the courses, the 
active pedagogy, as well as all the other 
means put in place to guide the students to 
success. Generally speaking, the institute 
works continually to develop practices 
that are transferable to other training 
programmes. This year, our Mathematics 
teachers tested «at your own pace» lear-
ning, which allows struggling students to 
take the time they need to understand 

while more advanced students are free to 
explore other concepts. Practical work in 
the physical sciences has also been rede-
signed so that it can take place outside the 
teaching rooms, the aim being to develop 
students’ creativity and autonomy. The 
most promising pedagogical practices have 
already been tested in partner institutions 
on a wider scale. On a research level, col-
laboration with the National University of 
Singapore has been put in place to evaluate 
the impact of certain pedagogical practices 
on the rhythm and quality of students’ 
sleep. A protocol for the evaluation of the 
pedagogical practices has been put in place 
with a researcher from the Université 
du Québec in Montréal. As simple as it is 
effecient, this protocol allows each teacher 
to evolve their pedagogical practices in 
an enlightened manner and in complete  
autonomy.

S

PERSPECTIVES
The Institute Villebon - Georges Charpak 
has become a locus for the design 
and testing of educational activities 
for a public with a fragile educational 
background. Its training which is fully 
in line with the new license decree 
(flexibility of  courses, mechanisms to 
encourage success, a skills approach, 
etc.) makes it a valuable demonstrator at 
this time of the renewal of undergraduate 
courses.  

Innovative training
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Faced with a growing worlwide demand 
for biomass, the French seaweed 
sector is a global leader in Europe and 
is developing mainly by exploiting wild 
and imported resources. The IDEALG 
project is conducting genomic and 
post-genomic research to develop 
new tools and methods for selecting 
local resources in mariculture and to 
meet the challenges of sustainable and 
quality industrial production using 
biotechnologies and green chemistry.

IDEALG 
Seaweed Biotechnologies 
and Bioresources

Action:  
Biotechnologies and Bioresources 
(BTBR)

Project region:   
Bretagne

Start and end dates 
of the project:  
From 01/09/2011 to 31/12/2020

PIA grant:  
€10,027,502

Coordinating institution: 
COMUE Université de Bretagne 
Loire

Contact:  
Philippe Potin 
potin@sb-roscoff.fr 
https://idealg.u-bretagneloire.fr/

Main publication: 
https://idealg.u-bretagneloire.fr/ 
sites/default/files/documents/
rapport_idealg_2011-2017.pdf

Partners:  
CNRS, IFREMER, Univ. Bretagne 
Occidentale, Univ. Bretagne Sud, 
AgroCampus Ouest, ENS Chimie 
Rennes, CEVA – Algae technology 
& innovation centre, Univ. Nantes, 
INRA, SCEA France Haliotis

Cultures of the sugar kelp Saccharina latissima in the Rance river near Saint Malo  
by C-Weed Aquaculture

IDEALG
Consolidate and increase knowledge to develop  
the seaweed sector in France

he IDEALG project is based on 
both fundamental and applied 
research on marine macroalgae 
and their associated microbes. It 

is implemented through three axes:
1.  Genome sequencing research, to obtain 

the required data on the potential of 
algae in terms of genetic diversity, 
metabolic pathways and interactions 
with other organisms or their environ-
ment. This knowledge is particularly 
useful for the discovery of enzymes and 
access to molecules in the second axis, 
and for selective breeding in the third.

2.  The development of analytical and 
biotechnological tools and chemical 
studies to exploit and / or control the 
metabolism of algae for industrial pur-
poses.

3.  The development of seaweed cultiva-
tion and the conservation of genetic 
resources. This axis requires adopting 
new perspectives on genetic breeding 
and conducting research on new aqua-
culture practices and domestication 

processes. This axis also includes studies 
of environmental and socio-economic 
impacts on the algae sector, as well as 
prospective analyzes.

IDEALG, through more than 130 publi-
cations, 10 patents and numerous 
collaborative projects involving 30 com-
panies, offers tool kits for the processing 
of genomic, genetic, biological and che-
mical information. Placed at the service 
of the community within the EMBRC-Fr 
national research infrastructure, the 
results of this work provide a better 
understanding of the physiology, repro-
duction, metabolism and interactions 
of algae with their environment. The 
integration of mathematics and bioinfor-
matics in the reconstruction of metabolic 
pathways reverses the idea that an alga 
can not live without exchanges with the 
microorganisms that inhabit it. The deve-
lopment of this research involves the use 
of the model of brown alga Ectocarpus, its 
improvement by genetic approaches, and 
the analysis of the different biosynthetic 

T

PERSPECTIVES
Securing supplies requires controlling 
algae cultivation and conducting 
dynamic management of the genetic 
diversity of populations. The new 
extraction processes will also refine all 
algae fractions. IDEALG’s biorefinery 
and enzyme biotechnology concept will 
be transferred on an industrial scale to 
new products and materials.

pathways of the compounds of interest, 
transposable to species of commercial 
interest, such as the sugar kelp Saccha-
rina latissima.
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Computer Assisted Medical 
Intervention has already begun to 
modify medical practice by offering 
software for image analysis, simulation 
and intervention planning, and robotic 
or navigation assistance devices. 
The Labex CAMI was created to 
go further, at the edge of present 
technological and medical revolutions, 
by coordinating efforts and stimulating 
the collaborations of 6 leading French 
actors in this field.

CAMI 
Computer Assisted Medical 
Interventions

Action:  
Laboratories of excellence 
(LABEX) in IDEX UGA

Project region: 
Auvergne-Rhône-Alpes

Start and end dates  
of the project: 
From 01/03/2012 to 31/12/2024

PIA grant: €8,440,592

Coordinating institution: 
COMUE Université Grenoble 
Alpes

Contact: 
Jocelyne Troccaz
Jocelyne.Troccaz@univ-grenoble-
alpes.fr
http://cami-labex.fr/

Partners: Université Bretagne 
Occidentale Brest, Université 
de Strasbourg, Université de 
Montpellier, Université de 
Rennes I, Sorbonne Université, 
Institut Mines Télécom, CNRS 
Alpes, INSERM Grand-Ouest, 
Université Grenoble Alpes, CNRS 
Paris B, CNRS Alsace, CNRS 
Languedoc-Roussillon

3D ultrasound image-guided robot for prostate cancer treatment 
(brachytherapy). Development of a clinical version of the system

CAMI, a national network of scientific and medical experts 
for safer and more efficient diagnostic and therapeutic 
patient specific interventions

he work carried out by the Labex 
CAMI combines the medical need 
and scientific and technological 
innovations. It ranges from basic 

research to industrial transfer. This inte-
grative approach also covers educational 
aspects, as well as the demonstration of 
the clinical benefits obtained in public 
health. Indeed, demonstrating the clinical 
benefits and guaranteeing the quality of 
the performed interventions are major 
application objectives of the project.
Based on a shared vision about cross- 
disciplinary translational research, 
significant progress has been made in five 
generic research axes (augmented per-
ception, decision, action and training, and 
demonstration of clinical benefit). Six col-
laborative projects targeting application 
challenges were developed to provide: (1) 
a control tower in the operating room to 
monitor the  intervention, (2) miniature 
bio-robotic devices for gastrointestinal 
interventions, (3)  focal and adaptive bra-
chytherapy of the prostate, (4) enhanced 
endoscopy by multimodal information 

fusion, (5) simulation of positioning of 
medical devices in interventional radio-
logy cardiovascular and (6) a surgical 
cockpit aimed at improving user-system 
interaction. Some of these integrated 
projects have already resulted in indus-
trial collaborations and in new research 
directions explored and funded via other 
collaborative projects.
A real «CAMI spirit» has emerged, espe-
cially through the Labex doctoral program, 
with 35 PhD students recruited since 
2012, co-supervised by CAMI’s partners. 
CAMI achievements result in nearly 300 
scientific and clinical publications, many 
awards and clinical trials having included 
more than 1,200 patients. CAMI has also 
directly contributed to the creation or 
development of 15 start-ups.

T

PERSPECTIVES
The objective of CAMI is to enable, for 
each patient, the most appropriate 
and effective interventions using 
statistics obtained from data acquired 
on populations. Two challenges will 
structure the future activity of CAMI. 
One aims to benefit from the latest 
advances in artificial intelligence; the 
other targets endoluminal interventions, 
which raise major scientific and 
technological challenges.

Computer and Health
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Surgical training

PERSPECTIVES
To complement the training offer 
initiated this year, simulators will be 
provided at the start of the 2019/2020 
academic year. The aim is to offer low-
cost digital simulators for remote and 
on-demand training, while maintaining 
high quality learning. Students will have 
access to an unprecedented theoretical 
and hands-on learning experience.
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The EVEREST project was born out of the 
ambition to develop medical and surgical 
training in line with the technological 
opportunities of our time. The aim of the project 
is to democratize the learning of knowledge 
and techniques of modern minimally invasive 
surgery by offering high quality digital 
content. The digitalization of teaching allows 
for the development of an international and 
multidisciplinary course adapted to the student 
profile and his/her practical and theoretical 
progression.

EVEREST 
European e-Learning 
in Surgical Education 
through Simulation 
and Web Technologies

Action: 
Initiatives of Excellence in 
Innovative Digital Training 
(IDEFI-N)

Project region: 
Grand Est

Start and end dates  
of the project:  
From 01/04/2016 to 31/12/2020

PIA grant:  
€1,190,000

Coordinating institution:  
IHU Mix-Surg

Contact:  
Silvana Perretta  
Silvana.Perretta@ircad.fr

Partners:  
IRCAD,
INRIA Nancy Grand Est,
Université de Strasbourg,
Karl Storz France

Learning the manipulation of the endoscope in a fun universe

EVEREST 
Training platform and simulations of new-generation 
minimally invasive surgery

he EVEREST project is consi-
dered as a solution to the rapid 
development of surgical disci-
pline, teaching practices and 

new generations of students. Its aim is 
to break down barriers in the physical 
workspace, connect people and ensure 
cross-fertilization between medico-sur-
gical disciplines, technological innovation 
and business and managerial aspects. 
This project is enhanced by a network 
of partners sharing our vision of inno-
vation and is supported by scientific 
societies both nationally and internationally. 
EVEREST pursues various objectives:

  High quality, multidisciplinary content 
based on a unique network of interna-
tional experts.

  A platform allowing both the integration 
and the rapid dissemination of educa-
tional content, as well as a recognized 
process of evaluating learners’ skills and 
knowledge leading to a diploma.

  A new range of innovative digital simula-
tors adapted to the needs of a large-scale, 
low-cost and remotely accessible educa-
tion for a majority of users.

At the crossroads of these objectives, 
the « EVE - evolving education» platform 
was created. This evolutive and dynamic 
platform brings together all the players in 
the business in an incubator of innovative 
ideas. EVE is a unique space for theoretical 
training, practice, sharing and networking. 
This year, in collaboration with the Uni-
versity of Strasbourg, the EVE platform 
will be launched in September 2019 with 
three international Master’s courses: 
Surgical Endoscopy, Image Guided 
Therapy and Business Engineering and 
Surgical Transfer Technologies (BESTT). 
Driven by an entrepreneurial spirit, 
the aim of this project is to create a real 
French sector in the field of medical-sur-
gical training and innovation.

T
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SSH, Digital Humanities

PERSPECTIVES
DILOH is supporting the social sciences 
and the humanities (SSH) community 
from open access to the paradigm 
of open science. It has taken an EU 
infrastructure project, OPERAS, to 
the European level. OPERAS aims to 
coordinate the actions of all players in 
order to build collective competence, 
increase the visibility of content and 
training, and pool innovations. 
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The aim is to provide humanities and 
social science research with a system 
that serves the different stages of 
scientific communication. This system is 
distinguished by the quality of the published 
content but also by the innovation it offers 
by connecting texts (published books) to 
preparatory debates (scientific blogs). As 
a system that is accessible to everyone, no 
matter where they are in the world, it also 
increases the visibility of the humanities 
and social sciences.

DILOH 
Digital Library  
for Open Humanities

Action: 
Equipment of Excellence 
(EQUIPEX)

Project region:  
PACA and Ile de France

Start and end dates  
of the project:  
From 01/01/2012 to 31/12/2021

PIA grant: 
€7,000,000

Coordinating institution: 
Aix Marseille Université

Contact: 
Marin Dacos 
marin.dacos@openedition.org     
https://www.openedition.org/

Partners:  
Université d’Avignon et Pays du 
Vaucluse, École des Hautes Études 
en Sciences Sociales, Université de 
Toulon et du Var, École nationale 
supérieure des Arts et Métiers 
(Arts et Métiers ParisTech), CNRS 
Rhône Auvergne, CNRS Provence 
Corse

Worldwide visitor numbers to all OpenEdition platforms

DILOH is developing an international library for  
the social sciences and the humanities, offering several 
thousand documents in open access

ILOH is leading an ambitious 
digitization and online dissemi-
nation programme for humanities 
and social science publications 

and building a global digital environment 
for the production and dissemination of 
knowledge integrating different types 
of documents: books, journals, blogs and 
scientific programmes. The project is part 
of the open access and open science move-
ment. It is developing a new economic 
model for publishers: freemium. Most of 
the content is open access while specia-
lized services are marketed as premium 
services. 100% of the income generated 
by the commercialization of these services 
is reinvested in knowledge dissemination: 
66.6% goes to publishers and 33.4% goes 
to OpenEdition, to ensure the develop-
ment of new services for users.
DILOH is based on digital publishing 
software developments that meet the 
needs of the academic community: 

  Bilbo: a robot that automatically extracts 
bibliographic references

  Opentext: a document conversion server 
that structures texts in rich XML-TEI
  Lodel: open source digital publishing sof-
tware

In 2018, OpenEdition, the DILOH show-
case, received more than 64 million visits 
and published over 80,000 documents.  
DILOH is therefore a key mechanism for 
disseminating and greatly increasing the 
visibility of research results. It enjoys the 
trust of almost 100 university presses 
and the entire research community in the 
humanities and social sciences through 
Hypotheses. In addition, 169 libraries and 
institutions around the world supported 
the development of DILOH and open 
access by subscribing to the freemium 
offer.
DILOH has set up several international 
partnerships with major institutions: MWS 
(Germany), Uned (Spain), ISCTE (Portugal), 
University of Turin (Italy) and the DOAB 
Foundation (Netherlands).

D
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ELORPrintTec 
Bordeaux University 
Facility for the Printed 
Organic Electronics: from 
Molecules to Devices and 
System Architectures 
as well as their 
Commercialization

Action: 
Equipment of Excellence 
(EQUIPEX)

Project region:   
Nouvelle-Aquitaine

Start and end dates  
of the project:  
From 22/02/2011 to 31/12/2019

PIA grant:  
€8,994,243

Coordinating institution: 
Université de Bordeaux

Contact:  
Georges Hadziioannou 
georges.hadziioannou@u-
bordeaux.fr 
elorprinttec.u-bordeaux.fr

Partners:  
CNRS,  
Bordeaux INP,  
Arkema
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Organic semiconductors are a 
new class of functional materials 
and represent an alternative 
to conventional silicon-based 
technologies. Due to its unique 
properties, organic electronics is 
an emerging technology that can 
bring breakthrough innovations. 
ELORPrintTec addresses these 
challenges in the areas of 
energy, health, digital and the 
environment.

Nano-imprint of cavities for flexible displays

ELORPrintTec, a unique equipment facility dedicated  
to innovation in printed and flexible electronics,  
open to academics and industrials

his platform, unique in France 
and in the world, covers both 
the knowledge and value chains 
– including new materials, for-

mulations, implementations, innovation, 
engineering, industrialization, production 
and marketing - opening up to many poten-
tial markets:

  in the Energy field, photovoltaics can 
be used to provide alternative ener-
gy sources and economical lighting that 
can reduce the carbon footprint. Ther-
moelectric and electrocaloric energy 
recovery systems can also be developed;
  in the Health sector, we can design 
sensors, actuators, ion pumps for the tar-
geted delivery of active principles;
  in the Digital area, radio-identification is 
developing, as well as connected objects, 
displays and the flexible e-book technolo-
gy, which will revolutionize e-documents;
  for the Environment, the new generation 
of electronics will rely on manufactu-
ring processes that are energy-efficient 
and require less strategic raw materials, 
which will preferably be non-fossil;

  in terms of Security, identity documents, 
anti-counterfeiting systems, or allowing 
traceability, can be developed.

One of the first results in the digital 
field has been the development of new 
advanced materials for printed electro-
nics for use in the semiconductor industry.
This innovation was made possible thanks 
to the infrastructure of ELORPrintTec. 
The ELORPrintTec facility has also 
contributed to consolidating the local 
and national ecosystem (Major Groups, 
SMEs, ETIs and start-ups) through the 
use and integration of materials into 
existing products, as well as the inven-
tion and design of new products based 
on this emerging technology of prin-
table organic electronic materials. 
Finally, partnerships have emerged 
with startups, SMEs and major indus-
trial groups which have perceived the 
full potential of the platform for their 
Research & Development activities. 

T

PERSPECTIVES
The market for printable electronics 
is estimated at € 240 billion by 2027 
in areas such as energy, health, digital 
and the environment. On the one hand, 
ELORPrintTec will enable tomorrow’s 
engineers to be trained through high-
level research, and on the other hand, 
it will enable the companies to be 
competitve in this sector maintaining a 
high-tech level and creating many jobs 
in Europe.

Chemistry/Physics


