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Programme Emergence 
Edition 2010 

 

Project title 3D + Innovative technology for stem cell survival 
and maintenance in 3D culture 

 
Abstract 

 
 

 
The major aim of this project is the perfection of an 
innovative 3D cell culture technology, that supports 
proliferation and development of various cell types.  The 3D 
cell culture technology permits a more realistic environment 
in comparison with that of traditionnal cell culturing, 
regarding caracteristics morphology and behavior in addition 
to intercellular interaction.    A collaboration realised with Pr 
Didier Le Cerf team (CNRS UMR 6270, Université de Rouen) 
conducted the implementation of innovative structure taking 
into consideration its new applications and interesting 
proporties.    This project already initiated and directed by Pr 
Jean-Pierre Vannier, is actually taken out of the laboratory by 
Elise Demange, a PhD student, motivated by the creation of a 
start up. The valorisation team of Rouen University has 
already leaded two studies : the first one is the patentability 
study founded by "Plasseraud" cabinet and the second one is 
the study of valorisation and potential performed by 
Eurobiobiz.  The state of art revealed that none of the 
established documents (i.e. publications, on going patents 
and published patents) described specifically neither the 
method of preparation of hyaluronic acid hydrogel nore the 
cell recuperation method particularly stem cell in the 
hydrogel.  The two patents are "on going" and in a state of 
finalisation, one regarding the hyaluronic acid preparation 
method before being used for cell culture, and the other one 
regarding cell recuperation for the latter scaffold (hyaluronic 
acid hydrogel).  The two patents are european and in english, 
and will be filed beginning of June 2010.    The valorisation 
structure will support Pr Jean-Pierre Vannier and Elise 
Demange in their first commercial position research. SEINARI 
incubator will be also solicit and a project will be present at 
the national concurrence for the creation of innovative start 
up in the division emergence. This support should give the 
possibility to realise position and technic / economic studies. 
 

Partners 
 

Laboratoire Micro Environnement et Renouvellement Cellulaire 
Intégré (EA 3829 Université de Rouen (UR)) 
Laboratoire Polymères Biopolymères Surfaces (UMR 6270 
CNRS Université de Rouen (UR)) 
Cellule de valorisation (Université de Rouen (UR)) 
 

Coordinator 
 

Jean-Pierre Vannier - Université de Rouen (UR) 
jean-pierre.vannier@univ-rouen.fr 
 



 

 
 

ANR funding 
 

226902 € 
 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
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Programme Emergence 
Edition 2010 

 

Project title AMADEUS Study and fabrication of Membrane-
electrodes Assembly by plasma Directe deposition 

on high perfomance electrolyte membrane. 
 

Abstract 

 
 

 
Developping and improving new environnementally friendly 
energy sources is matter of a great attention. In the field of 
fuell cells, it is highly required to significantly reduce the 
fabrication costs. This means that progress should be done 
regarding fabrication technologies, catalyst content reduction, 
performances, simplifying fuel cell mounting (avoiding hot 
pressing). The present project is concerned by proof of 
concept for plasma sputtering deposition for fabricating AMEs 
by direct deposition of electrodes directly on the membranes, 
which is a kind of Catalyst Coated Membranes (CCM). The 
deposition will be done on membrane especially designed by 
CEA. It should be noticed that there is a need for directly 
working on membrane because integrators require to have 
AMEs avalaible for sale, no more individual components. This 
new situation favors to develop CCMs with performances 
relevant tfor applications such as mobile/portable devices to 
auxiliary power units. GREMI, LACCO and MID have 
succeeded in a breakthrough relative to catalyst content 
reduction down to 10 µgPtcm-2 per electrode. Moreover CNRS 
and Orleans University are owners of a patent   
(PCT/FR2006/051240 – FR 05/53668) , which is extended to 
countries, which is concerned by plasma CCM and CEA is 
owner of a patent on a high performance membrane (patent 
WO2009000779). The interest now is to make these 
breakthrough suitable for industrializing coatings on large 
areas, which will allows the availability on the market of self 
supported AMEs.  Theses three research groups wish to share 
their skills for improving reliability of a compact AME, 
eventually convenient for miniaturization. This project 
requires a rigorous work of optimization and durability as 
expected in ANR EMERGENCE program. The planned 
technology transfert lies upon a firmly intellectual property 
and will benefit from MID action on plasma processing of 
large areas. FIST SA will pay attention to MID contribution in 
order to promote possible complementary common results. 
 

Partners 
 

Centre National de la Recherche Scientifique / Groupe de 
recherche sur l'énergétique des milieux ionisés (CNRS / 
GREMI) 
CEA Le ripault (CEA) 
LACCO (CNRS / LACCO) 
France Innovation Scientifique et Transfert (FIST sa) 
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Coordinator 
 

Pascal Brault - CNRS / GREMI 
Pascal.Brault@univ-orleans.fr 
 

ANR funding 
 

249908 € 
Starting date 

and duration 
 

- 24 months 

Cluster label  
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Edition 2010 

 

Project title AMALYS Customized broadhand services for the 
elder 

 
Abstract 

 
 

 
The aging population is a very strong concern in Europe. The 
significant increase in life expectancy leads to worry about 
increasing the quality of life of seniors. There is a strong link 
between aging and loneliness.    The objective of the Amalys 
project is to bring maturing part of six years of research and 
laboratory experiments conducted by the SID (Services 
Innovants pour Personnes Dépendantes, Innovative Services 
for Dependent Persons) of Télécom Bretagne. The project 
targets the elderly and / or dependent living in institutions or 
at home, he wants to offer services using the image through 
the medium of choice for this population today: the television.  
Amalys answer:  - Strengthening intergenerational ties by 
maintaining networks emotional senior citizens;  - To offset 
the loss of autonomy by the deployment of communications 
solutions between dependents, the family and the team of 
professional carers.    The main technological building blocks 
of the system have been developed in previous projects 
(T@pa, Companym@ges-AIPA) and validated in experiments 
in situ in a nursing home since September 2009. The 
technical infrastructure must now be consolidated in terms of 
network access and data storage, and enriched the range of 
services. Finally, the technical solution, achieved today for 
deployment in an institution, must be adapted for wider 
deployment in the homes of the elderly.    The platform 
Amalys intended to be transferred, via a contract for licensing 
of know-how at a future start-up (tentatively named Elder - 
Elder's Interactive solution) which will be accompanied by the 
incubator Telecom Bretagne in Rennes which creation is 
expected in the first half of 2011. 
 

Partners 
 

Institut TELECOM/TELECOM Bretagne (TELECOM Bretagne) 
Institut Télécom/Télécom Bretagne (Télécom Bretagne 
Valorisation transfert) 
 

Coordinator 
 

André Thépaut - TELECOM Bretagne 
andre.thepaut@telecom-bretagne.eu 
 

ANR funding 
 

206342,23 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title AMTHYX Anti-microbial compounds targeting the 
alternative thymidylate synthase ThyX 

 
Abstract 

 
 

 
The growing problem of antibiotics resistance points to an 
urgent need for new anti-infective therapies. However, the 
rate of new antimicrobial compounds to be developed by the 
pharmaceutical industry alone will not be sufficient to meet 
the expected need for the foreseeable future. Therefore, 
active collaborations of academic laboratories with the 
pharmaceutical industry are needed in order to provide cost-
effective means for developing new molecule entities towards 
biomedical applications.    The present project focuses on 
ThyX proteins (discovered by the partner 1) as anti-microbial 
targets. These essential enzymes form a novel family of 
thymidylate synthases that produce dTMP (thymidylate) in 
the absence of the canonical thymidylate synthase ThyA 
found in humans. Essential ThyX proteins are required for de 
novo DNA synthesis in a large number of bacterial human 
pathogens like e. g. Mycobacterium tuberculosis, Helicobacter 
pylori, Campylobacter jejuni and Chlamydia and Borrelia 
species, and do not share sequence or structural similarity 
with human ThyA. Importantly, ThyX proteins have never 
been targeted by anti-microbials.    The project, comprising 4 
partners including a valorization structure (INSERM 
Transfert), is designed to obtain the proof of concept for the 
anti-microbial activity of 1,4- naphthoquinones that act as 
efficient and specific inhibitors of ThyX proteins. The lead 
compounds were identified by Partner 1 using ThyX proteins 
in activity-based screenings, and were found to inhibit the 
growth of a large number of pathogenic bacteria expressing 
ThyX proteins, notably Helicobacter and Mycobacterium 
species, without affecting the growth of Escherichia coli or 
human cell lines that use the classical thymidylate synthase 
ThyA.      We aim to further optimize the in vitro inhibitory 
and pharmacokinetic properties of the existing lead 
compounds by custom synthesis of new lead derivatives 
(subcontract Roowan, see Partner 1) and to further validate 
their efficiency in vivo using an animal model for infections by 
Helicobacter pylori, already established at the Pasteur Institut 
(Partner 2). We anticipate that the in vivo anti-microbial 
activity of our compounds can be optimized by structure-
based design of new compounds with tighter binding to the 
active site of ThyX proteins (Partners 3 and 1), and by 
modulating a range of physico-chemical properties resulting 
in improved bioavailability. In parallel, the Epicentre research 
center [Mbarara University of Sciences and Technology 



 

   

   

(Uganda)] will evaluate the activity of these inhibitors on the 
growth of Mycobacterium tuberculosis isolated from patients.     
Consistent with the project, a patent application concerning 
the use of ThyX inhibitors for the prevention and/or treatment 
of bacterial infections was filed by INSERM Transfert in April 
2010.     This project has strong potential to provide new 
anti-microbial compounds, needed to address the increasing 
problem of anti-biotic resistance routinely observed in clinical 
settings. Our primary goal is to license our optimized 
molecules to the pharmaceutical industry after obtaining the 
proof-of-concept using animal models, thus rendering the 
inhibitor eligible for preclinical development. 

Partners 
 

Laboratoire of Optics and Biosciences (LOB) 
Unite Pathogenèse de Helicobacter (Institut Pasteur) 
IBBMC (Universite Paris Sud) 
INSERM TRANSFERT  
 

Coordinator 
 

Hannu MYLLYKALLIO - LOB 
hannu.myllykallio@polytechnique.edu 
 

ANR funding 
 

268684 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

 

 
 

 
 
 
 
 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title ANTIPARK New neuroprotective and 
neuroregenerative compounds for Parkinson`s 

disease 
 

Abstract 

 
 

 
Around 150.000 people in France are affected by Parkinson’s 
disease (PD) and 10.000 new cases are diagnosed every year. 
This is the 2nd motor handicap after cerebral vascular 
breakdown. PD is characterized by the loss of dopaminergic 
neurons in the substantia nigra pars compacta. PD is 
determined at the clinical level by severe motor symptoms. 
Except in a few cases where PD is from familial origin, PD is 
sporadic and due to several factors: mitochondrial 
dysfunction, oxidative stress or proteasome deficiency are 
among other postulated causes to rationalize at molecular 
level the Parkinson symptoms. These symptoms can be 
partially improved by therapeutical agents that replace or 
modify the deficient neurotransmitter catabolism, dopamine. 
However the treatments are unable to slow down the disease 
progression and often induce undesired secondary effects in a 
long term. New therapies are thus necessary to preserve 
dopaminergic neurons and to stimulate their activity and to 
slow down or stopp the progression of PD. Several 
neurotrophines playing a role in the development and the 
survival of neurons have shown a protective effect against 
cellular death in different in vitro and in vivo models of PD. 
Even though a beneficial effect of neurotrophines 
administration has been observed their use is limited due to 
their high molecular weights and their protein nature that are 
responsible for their short half-life and low ability to cross the 
brain-blood-barrier (BBB) implying repeated intra-cranial 
administration.   We propose to develop small molecules 
possessing similar effects than neurotrophines without 
showing pharmacological drawbacks facilitating their 
administration and biodisponibility. We shall study on animal 
models of PD the therapeutical activity of synthetic 
compounds that have been designed and prepared in our 
laboratories and that already showed neuroprotective and 
neuroregenerative in vitro activities on dopaminergic neurons 
in mesencephal rats embryos. We’ll study in vitro their 
mechanisms of action by checking their mitochondrial activity 
and the inhibition of monoamine oxydases. The in vivo study 
of our 3 leads will be performed after intra-peritoneal or oral 
administration on MPTP lesioned mice. We shall check first the 
BBB permeation of our compounds by detecting by mass 
spectrometry the active compound in the brain tissues after 
treatment of mice by the active compounds as a function of 



 

   

   

the administration route. The methode that will be used is 
based on HPLC-MS/MS, which is sensitive and specific since 
we will focus only the ion mass of the compound.   The 2nd 
step of the project is to evaluate the presence of the active 
compound and its influence on the messengers expression in 
different parts of the brain of non-lesioned mice after 
sacrifice, by mass spectrometry imagery via 2 complementary 
techniques : MALDI-TOF (Matrix-Assisted Laser Desorption 
Ionization Time-of-Flight) imagery and TOF-SIMS (Time of 
Flight-Secondary Ion Mass Spectrometry) imagery that are 
today making a break through in imagery due to their 
specificity, sensitivity and well adapted to a wide range of 
molecular weights compounds.  The 3d step of our project 
concerns the PET imagery (positons emission tomography) in 
small animals of our active compounds, using 6-
hydroxydopamine lesioned rats. Indeed, PET imagery allows 
the quantification at a molecular level the in vivo biochemical 
modifications in a very specific and sensitive manner. Its use 
in living animals, and in particular rats en mice, is in a very 
active development. 
 

Partners 
 

Laboratoire de Pharmacognosie-UMR8076-BioCIS (BioCIS) 
Laboratoire de therapeutique experimentale de la 
neurodegenerescence (CRICM) 
UMR Inserm U930 Imagerie et cerveau (U930) 
Institut de Chimie des Substances Naturelles (ICSN-CNRS) 
France Innovation Scientifique et Transfert (FIST SA) 
 

Coordinator 
 

Bruno FIGADERE - BioCIS 
bruno.figadere@u-psud.fr 
 

ANR funding 
 

382563  € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

Medicen 

 
 

 
 
 
 
 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title ANTITN Targeting of the Tn antigen by a specific 
chimeric monoclonal antibody in ovarian cancer 

immunotherapy 
 

Abstract 

 
 

 
Therapeutic monoclonal antibodies (mAb) specific for tumor-
cell surface antigens are efficient at eradicating patients’ 
cancers. These enthousiastic results encourage us to develop 
new tumor-specific mAbs, mainly against cancers with bad 
prognosis like ovarian cancer. Tn is a glyco-peptidic antigen 
(GalNac-O-Ser/Threo) which is expressed in human 
carcinomas because of dysregulations of glycosylation 
processes. The great advantage of the Tn antigen is to 
discriminates tumor cells from their healthy counterpart with 
high selectivity. Tn is strongly expressed in 90% of ovarian 
cancers, and is thus a good candidate for antibody-mediated 
cancer immunotherapy.   In a preliminary study, we showed 
that a chimeric mAb specific for the Tn antigen (Chi-Tn mAb) 
inhibited tumor growth when associated with 
cyclophosphamide (CTX) in a syngenic mouse tumor model. 
Chi-Tn was not directly toxic for tumor cells, but induced 
tumor cell death by ADCC. Moreover, we showed that the Chi-
Tn mAb was internalized into tumor cells and that the Chi-Tn 
mAb conjugated to the toxin saporin killed tumor cells in 
vitro.   The aim of this project is to reinforce the proof of 
concept of the efficiency of this Chi-Tn mAb in xenograft 
models of ovarian cancer, which is a necessary step before 
starting a clinical development phase. We will use two 
therapeutic approaches using the Chi-Tn mAb as an anti-
cancer agent. The first one will use an uncoupled form of the 
Chi-Tn mAb to destroy Tn-positive tumor cells by ADCC. The 
second approach will use the Chi-Tn mAb as a vector to target 
cytotoxic drugs to the tumor.   We will use two kinds of 
xenograft models of ovarian tumors in Nude mice. Cell line 
xenografts will be obtained by grafting Tn+ human ovarian 
tumor cell lines. For primary tumor xenografts models, Nude 
mice will receive a subcutaneous graft of Tn+ tumor 
fragments obtained from ovarian cancer patients. These 
models are already available in the Institut Curie.    The anti-
tumor effect of the uncoupled Chi-Tn mAb in association with 
CTX will be first tested in cell line xenograft models, then in 
primary xenograft models. In addition, we will seek for a 
synergistic anti-tumor effect between Chi-Tn and the 
chemotherapeutic drugs used in ovarian cancer therapy - 
carboplatin and paclitaxel - in order to find other treatment 
combinations for patients.   The Chi-Tn mAb conjugated to 
the toxin saporin (Chi-Tn-Sap) will be used to make the proof 



 

   

   

of concept of the efficacy of Chi-Tn as a targeting vector for 
cytotoxic drugs towards the tumors. The anti-tumor effect of 
Chi-Tn-Sap will be first studied in vitro on the ovarian tumor 
cell lines used for the xenograft models and on fresh tumor 
cells from ovarian cancer patients’ ascitis. After assessment of 
the Chi-Tn-Sap mAb maximal tolerated dose in mice, its anti-
tumor effect will be determined in vivo in cell line xenograft 
models and in primary xenograft models.   The end point of 
this project is to find at least one therapeutic combination 
where the Chi-Tn mAb has a statistically significant anti-
tumor effect in one of the models. These results will be critical 
to decide the launching of the clinical development phases of 
the uncoupled Chi-Tn mAb and/or of the Chi-Tn mAb 
conjugated to a cytotoxic drug. This development phase will 
be performed in collaboration with a private pharmaceutical 
company. This project will help bring new therapeutic tools 
for ovarian cancer therapy. 
 

Partners 
 

Institut Curie (IC) 
Institut Curie (IC-LIP) 
Institut Curie (IC-DBPI) 
 

Coordinator 
 

Sebastian AMIGORENA - IC 
sebastian.amigorena@curie.fr 
 

ANR funding 
 

372497 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

Medicen 
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Edition 2010 

 

Project title APANAGE New line of high density plasmas with 
extended operating conditions : etching chamber 

prototype 
 

Abstract 

 
 

 
The objective of the APANAGE project is to exploit recent 
results of fundamental research obtained in the PLASMODIE 
ANR "blanc" project (2006-2009) devoted to the development 
of new plasma sources. The performance achieved in terms of 
plasma density, extension of operating conditions (pressure, 
microwave frequency, microwave power), plasma scaling up 
capabilities have brought them decisive and competitive 
advantages as compared to conventional existing sources 
(capacitively coupled or inductively coupled plasma sources) 
for surface treatment (e.g. etching). However, if the concepts 
behind this new generation of plasma sources have been 
completely validated within PLASMODIE project, additional 
studies on technological developments are needed in order to 
reach marketable processes and products.    In order to reach 
this objective of technology transfer, the APANAGE project 
therefore proposes to develop all industrial solutions that lead 
to the realization of a chamber that can be installed, in 
substitution of existing plasma chambers for plasma etching, 
on the basic equipments of research and R&D laboratories 
and minor or major manufacturers of microelectronic and 
nanotechnology industry. This project should lead to taking 
out new patents (consolidation of intellectual property), 
licensing to interested suppliers, strengthening the start up 
Boreal Plasma created in 2005 and developing current and 
new industrial partnerships.    The APANAGE project will help 
achieving important technological breakthroughs in terms of 
industrial solutions and therefore offering competitive 
products and processes of different kinds: 1) advanced 
plasma technologies with higher performance than 
conventional technologies in terms of density, scaling up, 
flexibility; 2) standardized elementary plasma sources (for 
any configuration chamber) 3) plasma chambers ready for 
implementation on existing basic equipments; 4) deep 
etching  process of polymers.    The expected results include, 
on one hand, the realization of a ultra high density plasma 
chamber (from 2 ? 1012 to 4 ? 1012 cm-3) using optimized 
elementary plasma sources, and, on the other hand the high 
aspect ratio etching process of polymers in order to exploit  
the achieved plasma performance for microelectronics and 
nanotechnology applications. These results will permit to win 
market parts in the sector of plasma equipments for 
microelectronics and nanotechnology industry. 



 

   

   

Partners 
 

Laboratoire de Physique Subatomique et de Cosmologie 
(LPSC) 
Floralis UJF-Filiale (Floralis) 
 

Coordinator 
 

Ana Lacoste - LPSC 
ana.lacoste@ujf-grenoble.fr 
 

ANR funding 
 

249050 € 
Starting date 
and duration 

 

- 24 months 

Cluster label  
 

MINALOGIC 

 
 

 
 
 
 
 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title BIOPLASMOSCOPE High resolution plasmonic 
microscopy for cellular imaging 

 
Abstract 

 
 

 
This project relates to a method for imaging biological 
compounds using a non intrusive high resolution surface 
plasmon resonance microscopy method that we refer to by 
``BIOPLASMOSCOPE''.    Imaging biological objects in liquid 
media, from nanoscale to microscale is a key issue of current 
research in molecular biology. Most approaches developed in 
the last decades are intrusive, and often require labelling of 
molecular compounds by fluorescent probes, these probes are 
not always photostable, and they may also alter the molecular 
structure of the biological complexes (proteins, DNA, …) they 
are linked to. The range of scale offered by these fluorescence 
microscopies is often limited, they are mainly used to detect 
the presence and/or the colocalization of different molecular 
elements in cellular media thanks to their fluorescent 
signature.   We propose a different approach. Thanks to our 
expertise in surface plasmon microscopy, developed both 
experimentally and theoretically, with the building of an 
original apparatus called the scanning surface plasmon 
microscope (SSPM), we propose to extend the ability of this 
microscope for imaging and detecting nanoscale to microscale 
objects from visible to infra-red wavelengths. This type of 
microscopy is completely original, therefore both fundamental 
and applied research will be necessary.     This project is 
divided in two complementary tasks. On the one side the 
construction of a commercial prototype, taking advantage of 
the two laboratory devices that we have built in the past five 
year.  The specifications of this prototype will be elaborated 
from our discussion with both industrial designers and 
researchers, to meet both  scientific and technical criteria 
which make this microscope suited for cellular imaging. This 
prototype will increase our impact in our discussions with 
industrial  companies and will allow us to license our patents 
more efficiently. On the other side, we will work actively with 
the valorization structure (ENS Lyon and LST) to expand our 
list of industrial companies and laboratories (microscopy and 
surface plasmon) to elaborate a marketing prospection for the 
development of this technique in the next four years. We will 
also work with the valorization structure  to transfer our 
expertise, protect our invention, identify and quantify risk 
elements and promote the originality and attractivity of the 
BIOPLASMOSCOPE.     These two tasks require different skills 
and ENS Lyon (TTO) and University of Lyon (LST) provide us 
a very favorable environment. Indeed, this requires a strong 
interaction in between the scientists, researchers and the 



 

   

   

persons in charge of the valorization. The fact of all the 
participants of this project have already worked together in 
the past four years is a strong advantage and a warranty of 
the success of this project. 
 

Partners 
 

Laboratoire Joliot Curie (USR3010) 
Service de valorisation (ENS Lyon) 
 

Coordinator 
 

Françoise ARGOUL - USR3010 
francoise.argoul@ens-lyon.fr 
 

ANR funding 
 

280800 € 
Starting date 
and duration 

 

- 24 months 

Cluster label  
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Edition 2010 

 

Project title CARBOTHIOLAMINE Microplate assays and on-line 
analyzer for the spectrofluorimetric determination 

of carboxylic, thiol and amine compounds 
 

A    stract 

 
 

 
The determination of volatile fatty acids (VFA), thiol 
compounds and amino compounds in environmental or 
biological samples require pre-treatment of samples (eg 
extraction) and expensive analytical techniques which not 
suitable for on-site measurement. However the determination 
of some of these chemical functions may require their on-site 
or continuous measurement:   - Determination of VFA is often 
made necessary in many industrial fermentation processes 
(wastewater treatment plant, wastewater treatment sludge, 
landfill sites with energy recovery as biogas,...). The AGV 
determination is for example important for the efficiency 
control of anaerobic digestion: anaerobic digestion is inhibited 
by the presence of large quantities of VFA.   - Determination 
of thiol compounds but also H2S and sulfides may be 
interesting on wastewater treatment plants (odor problems, 
control of biological processes including oxidative stress of 
bacteria, and corrosion control ), but also in sewers (acute 
H2S);  - The determination of amino compounds is of 
particular interest in the field of health (analysis of body 
fluids), but also in soil microbiology.       In addition, 
monitoring of these functional groups also has a great interest 
in the environmental field: support for development of 
predictive models to study impact of the spreading of sewage 
sludge, wise use of fertilizers in agriculture, soil 
phytoremediation ... This set is a tool for decision support for 
the sustainable management of water quality and soil.      The 
objective of this project is to enhance the development of a 
simple, reliable and robust analytical method for the 
determination of these three functions of ecological, 
environmental and health importance. A first analytical 
procedure has been developed and validated, based on a 
derivation reaction of targeted functions (AGV, amines and 
thiols) with fluorescent chemical probes for quantification by 
spectrofluorometric measurement. It is now necessary to 
complete the validation of this method, to adapt it to the H2S 
and sulfides compounds and to formalize prototypes, allowing 
completion of the analytical procedure proposed in two 
formats: i) ready-to-use microplate kits for laboratory 
analysis; ii) on-line analyzer for on site monitoring. 

Partners 
 

LABORATOIRE CHIMIE PROVENCE (LCP) 
Association de gestion du dispositif Valorpaca (VALORPACA) 
 



 

   

   

Coordinator 
 

BRUNO COULOMB - LCP 
bruno.coulomb@univ-provence.fr 
 

ANR funding 
 

185510 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

Risques (ex Gestion des risques et vulnérabilité des territoires) 
EAU 
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Project title CARDIF1 Impact of new protein on the assessment 
of cardiovascular risk 

 
Abstract 

 
 

 
Plasma concentrations of HDL cholesterol (HDL-C) and its 
major protein component apolipoprotein (Apo) A-I are 
strongly inversely associated with cardiovascular risk, leading 
to the concept that therapy to increase HDL-C and ApoA-I 
concentrations would be antiatherosclerotic and protective 
against cardiovascular events. The protective effect of HDL is 
mostly attributed to its central function in reverse cholesterol 
transport (RCT), a process whereby excess cell cholesterol is 
taken up and processed in HDL particles, and is later 
delivered to the liver for further metabolism and bile 
excretion. The recent failure of the drug torcetrapib, a 
cholesteryl ester transfer protein inhibitor that substantially 
increased HDL-C concentrations, has brought focus on the 
issues of HDL function in promoting RCT as distinct from HDL-
C concentrations. Therefore, robust laboratory assays of HDL 
functions and/or rate of RCT and validation of the usefulness 
of these assays for predicting cardiovascular risk and 
assessing response to therapeutic interventions are critically 
important and of great interest to cardiovascular clinicians 
and investigators and clinical chemists.  In this context, we 
have identified the F1-ATPase-mediated HDL pathway as a 
new pathway promoting the last step of RCT (i.e. hepatic 
HDL-C removal). Furthermore, we have recently found that 
the natural inhibitor IF1 of F1-ATPase, usually expressed in 
mitochondria, was also circulating in human and mice blood. 
Since our previous studies observed that exogenous 
recombinant IF1 could inhibit the F1-ATPase-mediated HDL 
pathway both on cellular models and on IF1-perfused rat 
liver, we hypothesized here that the circulating form of IF1 
could constitutively modulate HDL metabolism and that its 
quantification in serum could be useful for predicting 
cardiovascular risk and assessing response to therapeutic 
interventions. This hypothesis was partly confirmed by our 
preliminary data showing a positive correlation between 
circulating IF1 and HDL levels in a cohort of 275 male 
subjects taken from the general population.   In this project, 
we propose:  1) To explore in a large control-case 
epidemiological study the relevance of circulating IF1 level in 
the evaluation of the cardiovascular risk.  2) To explore the 
role of IF1 in experimental models of RCT and atherogenesis  
3) To standardize ELISA Assay for IF1 quantification in serum 
and elaborate therapeutic approaches  The overall objective is 
to validate IF1 as a new biological circulating marker that 
reflects the functionality of HDL and not only their circulating 



 

   

   

level and might be better predictor of cardiovascular risk. This 
might lead to the development of a new kit for functional HDL 
levels that may be used in clinical biochemistry laboratories 
for predicting of cardiovascular risk and treatment’s choice. 
Finally, regarding the highly competitive field of HDL therapy, 
this research project might conduce to the discovery of a new 
way increasing functional HDL, for the development of new 
drugs as a treatment for cardiovascular disease. 
 

Partners 
 

Equipe Avenir "F1-ATPase : adressage d'une protéine 
mitochondriale à la surface cellulaire et rôle dans le 
métabolisme du cholestérol" (INSERM U563) 
INSERM Transfert - Affaires scientifiques (INSERM 
Transfert) 
Equipe "Epidémiologie de l'athérosclérose et des maladies 
cardiovasculaires : facteurs de risque et prise en charge par la 
population" (INSERM U558) 
Equipe "Laboratoire de Recherche sur les Obésités" (INSERM 
U858) 
 

Coordinator 
 

Laurent Martinez - INSERM U1048 
laurent.martinez@inserm.fr 
 

ANR funding 
 

274378 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
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Project title cDICE High yield production of monodisperse 
capsules suspension by continuous droplet 

interface crossing encapsulation (cDICE) controlled 
by a centrifugal force 

 
Abstract 

 
 

 
The aim of the projet is to complete the proof of concept of a 
new process for the production of capsules of various size and 
shell composition. So far, the proof of concept is completed 
for particular class of capsules, namely the vesicles (also 
called liposome) where the shell consist of lipids or 
surfactants. Very diverse aqueous suspensions (proteins in 
saline buffer, high osmolarity buffers , viscous solutions, red 
blood cells, DNA solutions, micrometric colloids...) have been 
encapsulated and produced vesicles are tunable in size in the 
range 10-100 microns with a small polydispersity, i.e. a 
standard deviation to mean ratio less than 10%. A patent 
application has been submitted in july 2009 and is under 
evaluation. The process we invented is based on the 
continuous production of droplets that are  then forced to 
cross an interface covered by surfactants. The crossing of the 
interface is crucial since it control the stability and the 
composition of the shell.  The production of capsules is a 
exploding field where the global needs are huge, but where 
each application requires often very specific solution. Among 
the advantages of our process, based on tunable physical 
forces, is its high yield, but also its versatility and its 
robustness: it should be possible to extend it to other type of 
shell, for instance polymeric ones, with minimum tuning of 
operating conditions.  Technically the goal of the project is 
first to improve the process of vesicle production, which 
means to extend the range of size and to improve the yield. 
Secondly, it aims at adapting it to the production of capsules 
of various composition and eventually to scale it up.  
Scientifically, the challenge is to shed light on the coupling 
between inertial forces and capillary ones in a multiphasic 
medium under constrain. Kinetics of adsorption of surfactant, 
polymers or colloidal particles is also a critical parameter.  
Our process has the advantage in the context of an industrial 
application of being low-cost, high-yield and easy to 
implement and scale up. The goal of this program is to 
develop and to realize the vast potentialities of our 
technology together with identified economic actors in some 
of the various fields where our technology could represent a 
breakthrough: encapsulation, controlled release, cosmetics, 
skin-care, pharmaceutics, chemical and food industries, 
artificial blood and oxygen carrier, calibration for medical 



 

   

   

analyzers, depending on the solution to be encapsulated.   
The first means will be to concede exploitation license on the 
patent application to identified national and/or international 
industrial actors. The funding of this project will allow the 
process to be immediately and easily implemented in the 
industrial sector.  We also envisage improving the technology 
on specific applications together with industrials by setting up 
collaborations and partnership. Complementary patent 
applications could then be filed, strengthening existing 
industrial property. 
 

Partners 
 

Laboratoire des Verres Colloides et Nanomateriaux (LCVN) 
France Innovation Scientifique et Transfert (FIST SA) 
 

Coordinator 
 

gladys massiera - LCVN 
massiera@lcvn.univ-montp2.fr 
 

ANR funding 
 

275652 € 
 

Star    ing date 
and duration 

 

- 24 months 

Cluster label  
 

EuroBioMed (ex ORPHEME) 
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Project title CHEMO-NED CXC chemokines in neovascular eye 
disease 

 
Abstract 

 
 

 
Angiogenesis inhibition has led to impressive results in clinical 
trials in a variety of human cancers. Most anti-angiogenesis 
strategies are based on the inhibition of VEGF. Another field 
where anti-angiogenesis treatments are important is ocular 
diseases associated with neovasculrization. Current 
treatments, based on the inhibition of VEGF are expensive (cf 
Lucentis) and may be of limited efficacy in some patients or 
after prolonged use. Thus, there is a need of cheaper and 
more efficient treatments for these conditions.   We are 
proposing a project related to the use of mutant CXC 
chemokines or fragments for the treatment of ocular 
neovascularization and associated diseases.   Chemokines are 
broad-range regulators that play important roles in 
development, inflammation, HIV pathophysiology, and 
cancer. Angiostatic CXC chemokines have an important role 
against tumor development and diffusion. Indeed, 
overexpression of CXCL4 and IP-10 blocks tumor progression 
and can also induce regression of metastasis. Partner 1's 
laboratory have extensively contributed in the study of CXCL4 
chemokines and demonstrated many unique features of these 
molecules.   We will evaluate these molecules in murin 
models of  neovascular disease by acute administration or 
chronic delivery systems. We will further determine the 
expression of differents chemokines in pathology in murine 
models and in samples from human patients.    The project is 
devided in three main tasks :    Task 1 : To investigate the 
therapeutic efficacy of CXCL4-Ms or derivatives in models of 
ocular neovascular disease  Task 2 : To analyze the effects of 
mutant CXCL4’s  on cell signalling  Task 3 : To further 
validate our specific monoclonal anti-CXCL4/CXCL4L1 
antibodies in ocular  neovascular pathology    The project 
associates two teams that have complementary expertises. 
Team 1(Bikfalvi) is in expert in the field of angiogenesis and 
has a long standing track record in the study of the effect of 
chemokines in angiogenesis. Team 2 (Behar-Cohen) is an 
expert in the  field of ophtalmological research and has a 
long-standing track record in particular on retinal and 
choroidal neovascular disease and drug delivery in the eye 
and non-viral gene therapy.    The project has adequate 
intellectual property protection through a number of patents. 
In the course of the project, a start-up should be set–up for 
the valorisation of the data generated. If necessary, co-
development with an existing company will be done for a part 
of the innovation generated by the project. 



 

   

   

 
Partners 

 

Laboratoire des Mécanismes moléculaires de l'Angiogenèse 
(INSERM U920) 
HISTOPATHOLOGIE DES MALADIES OCULAIRES : 
INNOVATIONS THERAPEUTIQUES (INSERM U872) 
Inserm Transfert (IT) 
 

Coordinator 
 

Andreas BIKFALVI - INSERM U920 
a.bikfalvi@angio.u-bordeaux1.fr 
 

ANR funding 
 

359259 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

Prod'Innov 
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Project title CoBiSS Compact Bidimensional Sampling 
Spectrometer 

 
Abstract 

 
 

 
Fourier Transform Spectrometer (FTS) is the tool of choice for 
visible and IR spectral analysis. However, the FTS technique 
suffers from a lack of compactness and/or robustness due the 
presence of scanning parts. Furthermore, standard 
technologies make available cumbersome devices particularly 
in the near and middle infrared. For more than five years, 
UTT and UJF are involved in the development of new compact 
Fourier Transform Spectrometers based on direct near-field 
detection of standing waves on both integrated (SWIFTS: 
Patent WO2007017588) and free space (CoBiSS: Patent 
WO2009127794) optical technologies. These technologies 
pave the way for parallel spectral analysis in a minimal 
volume without moving parts (compact and robust) and offer 
probably the most efficient integration of the spectrometric 
function.  In terms of miniaturization and among the diversity 
of other existing technologies, the CoBiss (Compact 
Bidimensional Sampling Spectrometer) technology seems to 
offer the best trade-off between the size of the spectrometer 
and the performances (spectral resolution, spectral 
bandwidth) it provides due to a specific sampling of the 
interferogram. CoBiss takes advantage of micro/nano-
fabrication and near field optical technologies to build-up a bi-
dimensional spatial sampling of an evanescent interferogram 
localised on a facet of a prism. The sampling is achieved using 
a 2D array of optical nanoprobes which is placed in the 
evanescent part of the stationary wave in order to extract 
(scatters) a fraction of the evanescent field. By tilting the 
nanoprobe array with respect to interference fringe lines, with 
a well defined angle, the sampling frequency is no more 
limited by the detector pixel pitch which is not the case in 
alternative devices using 2D array detectors in FTS. 
Experimental studies have been carried out in the frame of 
OSEO program for innovation (2009) and showed a wide 
spectral bandwidth in the visible range, down to 380nm 
(limited by the nanoprobes diameter 80nm) with spectral 
resolution of 1.6 nm around 780nm. The spectral resolution 
was mainly limited by the maximum size (180µm) of the 2D 
array of nanoprobes. It has to be stressed that, CoBiss has no 
intrinsic limitation in resolution which depends only on the 
length of the probed interferogram. LNIO and LTM are both 
involved in large scale (>1×1mm2) 2D nano-structured 
surface issues. Several techniques are investigated: electronic 
lithography, holography (LNIO) and nanoimprint (LTM).  
Nanoimprint is best suited for industrial applications and will 



 

   

   

be therefore investigated more deeply in this program. 
Another major task is to be able to design and scale CoBiss 
for different specific applications. Simulation tools (FDTD, 
RCWA, Green 3D) will be developed for a best understanding 
of the interaction mechanisms between the evanescent light 
and the scattering nanoprobes used to sample the 
interferogram (cross section, radiation diagram). A far field 
interferometric microscope will be set up to characterize the 
scattering cross section and the radiation diagram for 
different sizes, shapes and materials of nanoprobes. The 
experimental results will be used to assess our simulation 
tools. A last aspect of the project is dealing with data analysis 
when rebuilding the spectrum by Fourier transformation. We 
have shown in previous studies that the obtained FT spectrum 
depends drastically on the relative alignment between the 2D 
array of nanoprobes and the fringe lines. Smart algorithms 
will be developed at LM2S to take into account a residual 
misalignment in the sampling procedure. In the mean time, 
alternatives to Fourier transformation will be investigated.  
We have formed an interdisciplinary consortium consisting of 
three major national research laboratories (LNIO, LTM, LM2S) 
gathering near field microscopy knowledge, optical 
instrumentation, nanofabrication know-how, Nanoimprint 
processing, data analysis and image processing 
competencies. 
 

Partners 
 

Université de Technologie de Troyes / Institut Charles Delaunay 
(UTT / ICD) 
Laboratoire des Technologies de la Micro-électronique Université 
Joseph Fourier  
Université de Technologie de Troyes/ Direction de la Valorisation 
et des Partenariats Industriels (DVPI) 
 

Coordinator 
 

yassine hadjar - UTT / ICD /LNIO 
yassine.hadjar@utt.fr 
 

ANR funding 
 

337183 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

MINALOGIC 
Materalia (ex MIPI matériaux innovants et produits intelligents) 
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Project title CREATIVEPI Cost-effective composite substRatE 
for Advanced GaN applicaTIons : DeVEloPment 

and evaluatIon 
 

Abstract 

 
 

 
Wide bandgap technologies, and more particularly the GaN 
technology, introduce new possibilities in the landscape of 
power electronics and microwave through intrinsic qualities 
superior to silicon and III-V conventional technologies. The 
rapid evolution of this technology over the last decade is due 
to the considerable progress made on the growth techniques, 
improvements in materials, design of new architectures and 
components. GaN technology has undeniable advantages for 
high power applications, high frequency, but also for low 
noise linear and nonlinear applications. Besides the 
indisputable success of III-N optoelectronics, the transfer of 
the GaN power electronics technology from research 
laboratories to commercial foundries has already begun (eg. 
Cree MOCVD-grown GaN/SiC), but the GaN market will only 
reveal its true potential once production costs will be reduced 
when the technology will be perfectly reliable for high power 
and high temperature applications. GaN industry will become 
a major player in electronics by offering new solutions, and by 
transforming traditional architectures.   The high cost and low 
availability of bulk GaN substrates have driven nitride-chip 
manufacturers to use other platforms for growth, such as 
silicon carbide (SiC) and sapphire. These two alternatives 
have provided the basis for the production of countless 
devices, but in every case intermediate layers have had to be 
inserted into the structure to combat significant lattice and 
thermal mismatches. Most GaN-based electronic and 
optoelectronic devices are today industrially grown on these 
substrate materials but, they are proven to be costly and not 
available in diameters larger than 6-inch. The composite 
substrate (i.e. deposition of a buffer layer on a low-cost large-
area handle wafer) has been identified as one of the solutions 
to remove these technological barriers by providing an 
increase in useable area (less edge exclusion) while 
significantly decreasing the processing cost per wafer and 
opening full access to automated SMIF wafer handling 
equipment. It presents, moreover, a unique opportunity for 
the integration of advanced devices with standard CMOS 
electronics.   The CREATIVEPI project aims to develop and 
validate a cost-effective high-performance 2-inch (6-inch 
during dissemination) thin-film composite substrate intended 
to bridge the gap between low-cost single-crystal silicon and 
high-performance, high-cost single-crystal compound 



 

   

   

semiconductor materials currently used as the starting 
substrates for III-N devices. This program will demonstrate 
that the new AlN-CSOS (Compound semiconductor on silicon) 
composite substrates facilitate the growth of high quality III-
nitride device structures and are less costly than the current 
platforms. The present collaborative research project involves 
a consortium of three leading Laboratories in the domain of 
Material Science and high-frequency high-power devices, 
l’Institut des Matériaux Jean Rouxel de Nantes (IMN), 
l’Institut d'Electronique, de Microélectronique et de 
Nanotechnologie de Lille (IEMN)  and le Centre de Recherches 
sur l’Hétéro Epitaxie et ses Applications (CRHEA). It also 
involves multidisciplinary approaches by including a wide 
range of technical domains.    In the frame of the project, 
demonstrators, in this case HEMT devices and power LEDs, 
will be realized on the Si/AlN 2-inch substrates to allow 
comparison with the state-of-the-art and enable to 
characterize the complete technology chain. Inventions to be 
patented will be methodically selected in order to avoid any 
dissemination of knowledge or IP infringement. The project 
results will be preferentially exploited through the creation of 
a spin-off company dedicated to the production of AlN-CSOS 
substrates. Nevertheless, technology transfer to a SME (eg 
Soitec, IQE, etc.) or a group (e.g. Saint-Gobain, Sumitomo, 
etc.) will also be taken into consideration. 
 

Partners 
 

Institut des Matériaux Jean Rouxel (IMN) 
Institut d’Electronique de Microélectronique et de 
Nanotechnologie (IEMN (CNRS))  
centre de recherches sur l'hétéroépitaxie et ses applications 
(Crhea) 
France Innovation Scientifique et Transfert (FIST) 
 

Coordinator 
 

Abdou DJOUADI - IMN 
Abdou.Djouadi@cnrs-imn.fr 
 

ANR funding 
 

260884 € 
 

Starting date 
and duration 

 

- 18 months 

Cluster label  
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Project title DMAT Thermally Assisted Mechanical Dewatering 
 

Abstract 

 
 

 
Sustainable development requires the use of renewables as 
alternative feedstocks for fuel, chemical and material 
productions. Currently, share of renewable raw materials runs 
at best to a few percents but is expected to provide up to 
20%  by 2030. Herbaceous plants, grasses, leaves, stems are 
raw materials available in abundance, with a high biomass 
profit per hectare and a good coupling with agricultural 
production, and could be considered as an “ideal” feedstock 
for biorefinery. The common feature of these materials is to 
be ‘nature-wet’. Their processing requires a preliminary 
mechanical fractionation. The vegetative biomass is separated 
into a nutrient-rich liquid fraction - the green juice - and a 
fiber-rich solid fraction - the press cake. Both fractions have 
an economic value: the green juice is a raw material for high 
quality fodder and cosmetic proteins, human nutrition, 
platform chemicals or biogas production while the press cake 
can be used directly as silage feed or after thermal drying as 
fodder or as solid fuel. To date, the economic viability of 
green biomass fractionation process depended to a large 
extent on the utilization of the press cake as a high quality 
ruminant feed, the valorization of the liquid fraction leading to 
rare specialty chemicals. The emergence of biorefineries, with 
further alternative processing routes including bulk chemicals 
production, could significantly improve the economy of the 
process. In the future, the green juice fraction will contribute 
more to the value derived from the biomass. As a 
consequence, mechanical fractionation will be an essential 
process unit of a green biorefinery plant. A better separation 
will increase the mass of the liquid fraction, and, 
simultaneously, reduce the energy consumption and the 
environmental impact of the press cake valorization process 
by drying.  Intensification of mechanical dewatering processes 
can take several forms: simultaneous application of a pulsed 
electric field, superimposition of ultrasounds or with heat 
supply. Thermal intensification seems the most promising 
solution: 75 to 80% of the inherent liquid, against 55% with 
conventional processes, can be removed with a low energy 
consumption (1/6 of the energy consumption of thermal 
dryers). One of the technologies, the TAMD process, couples 
mechanical dewatering at low pressure with a simultaneous 
moderate heating of the walls of the apparatus in contact with 
the product.     The TAMD Project joins the RAPSODEE 
research center of the École des Mines of Albi-Carmaux (FRE 
3213) and INRA Transfert, a project management consulting 



 

   

   

company specialized in the field of innovating technologies 
arising from agriculture-related research. The scientific and 
technical objectives of this 24 month project are: (1) to 
produce a prototype on a pre-industrial scale of the thermally 
assisted mechanical dewatering process (TAMD process) 
developed by RAPSODEE; (2) to optimize the operating 
conditions in order to maximize the dry content of the press 
cake while preserving the quality of the green juice; (3) to 
validate a simple model of the prototype, which can be used 
for the extrapolation of the process on an industrial scale; (4) 
to evaluate the energy and economic profits resulting from 
the use of the TAMD in a vegetable bioraffinery.    At the 
conclusion of the project, a collaboration for final industrial 
validation, with a company end user and/or an equipment 
supplier, is expected in order to reach some license 
agreements on existing patent. 
 

Partners 
 

Centre de Recherche d'Albi en Génie des Procédés des Solides 
Divisés, de l'Energie et de l'Environnement (EMAC - Centre 
RAPSODEE) 
INRA Transfert (IT) 
 

Coordinator 
 

Patricia ARLABOSSE - EMAC - Centre RAPSODEE 
patricia.arlabosse@mines-albi.fr 
 

ANR funding 
 

258145 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

AGRIMIP INNOVATION 
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Project title EMiRisk Endothelial Microparticles for Predicting 
Cardiovascular Risk 

 
Abstract 

 
 

 
Diseases of the heart and the cardiovascular system are the 
leading cause of mortality in France, accounting for >180 000 
deaths per year. Their incidence is expected to increase 
further in the next five decades due to rising life expectancy, 
obesity and type II diabetes in the general population. To 
achieve a further substantial drop in cardiovascular morbidity 
and mortality in the future, entirely new diagnostic avenues 
need to be opened up based on the detection of individuals 
who are at risk of developing cardiovascular diseases in order 
to facilitate preventive approaches.     Activation or apoptosis 
of endothelial cells lining blood vessels is a crucial early event 
in the development of cardiovascular diseases and we and 
other groups have previously shown that remnants of this 
endothelial activation are found in human plasma as 
circulating shed-membrane microparticles (MPs) of 
endothelial origin and that their levels are independently 
associated with altered vascular function in patients with 
cardiovascular diseases. In addition, we and other groups 
demonstrated the prognostic role of endothelial MPs for 
cardiovascular mortality and major events in populations of 
patients with cardiovascular disease, and filed a European 
Patent Application on July 1st, 2009 (EP09305635) proposing 
MPs as a new measure of cardiovascular mortality risk.    Our 
first goal is to develop high throughput measure of plasma 
EMP levels to analyze large numbers of samples and 
accelerate the transfer of this technology from a research 
laboratory to routine biological facilities or laboratory test 
companies. The second aim of this study is to monitor the 
added value of measuring circulating endothelial MPs as a 
prognostic marker for cardiovascular risk assessment in 2000 
subjects from the Framingham Heart Study, a well-
characterized and widely cited human population.     This 
research will contribute to improving cardiovascular risk 
assessment in the general population and is likely to impact 
on healthcare decisions, as established risk factors and the 
use of contemporary biomarkers do not fully predict 
cardiovascular risk. 
 

Partners 
 

INSERM 
Inserm transfert  
 

Coordinator 
 

Chantal BOULANGER - INSERM 
chantal.boulanger@inserm.fr 
 



 

   

   

ANR funding 
 

174349 € 
Starting date 
and duration 

 

- 24 months 

Cluster label  
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Project title Entropy Towards an energy management solution 
in data centers 

 
Abstract 

 
 

 
The Ecole des Mines de Nantes, and more precisely the Ascola 
team, has been developping a sofware called Entropy under 
the LGPL open source license since 2006. This software is an 
auomonomic framework aiming to manipulate virtual 
machines in data centers. In the cloud computing 
terminology, Entropy is IaaS solution. The first application for 
Entropy is energy management of data and computation 
centers. Depending on the workload of a center, our solution 
makes it possible to decrease the direct power consumption 
(the consumption of the servers) from 20 to 50%. This 
software is currently used by some of our R&D partners such 
as Orange Labs, Bull or the Direction Général des Finances 
Public (DGFiP), but also by some partners acting as "clients" 
such as the two software engineering companies Devoteam 
and Logica. ENtropy is also one of the three components of 
the CloudWare initiative led by the OW2 open source 
consortium in the field of Cloud Computing. Thanks to these 
proofs of concept, the core of the sofwtare is now mature and 
some of our partners plan to use it in production provided 
that a strong support can be ensured by a compagny.    
Beyond these partners and following the price "prix de la 
croissance numerique" awarded at end of 2009, we have 
benn contacted by other companies which are interested in 
our solution and by capital risker (Chausson Finance) and a 
business angel (M. Brandsma). There are economic interests 
for companies (reduction of the power costs) but also 
tachnical interest (flexibility) and the fact that the software is 
open source is a actually appreciated. For capital riskers, the 
software is at the heart of a current issue : the increase in the 
number od data centers and the will to reduce the carbon 
footprint of companies. Our numerous meetings allowed us to 
determine more clearly what the needs of the users of our 
solution would be. We also began to work on th development 
of our software product and to think about patenting with the 
help of Atlanpole. However it is necessary, so as to persuade 
some future clients, to carry out several scientific, technical, 
financial and commercial actions in the next 18 months.             
The aim of the project is to carry out some commercial 
studies (market research, status of the future compagny, 
intellectual property), to complete the core of our 
technological solution (graphic interface, packaging), to 
develop convincing demonstrators (with comprativ 
benchmarks) and to consolidate our scientific work-in-
progress (thermal load balancing). At the end of the project, 



 

   

   

the objectif will be to create a new compagny so as to be able 
to sell some support on our solution and some new software 
components. 

Partners 
 

Ecole des Mines de Nantes (EMN) 
TRANSVALOR S.A. 
 

Coordinator 
 

Jean-Marc Menaud - EMN 
menaud@mines-nantes.fr 
 

ANR funding 
 

242868 € 
 

Starting date 

an     duration 
 

- 18 months 

Cluster label  
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Project title FIR-MED Infra red fiber sensor for in situ and in 
vivo biological analysis 

 
Abstract 

 
 

 
FIR-MED project aims to valorize the joined work performed 
for more than 10 years by Glasses and Ceramics Laboratory 
at Rennes University (Laboratoire Verres et Céramiques –UMR 
CNRS 6226) and by the Iron and Liver team (Equipe Fer et 
Foie U991 – INSERM, Rennes University Hospital Pontchaillou) 
in order to develop analysis using Fiber Evanescent Wave 
Spectroscopy (FEWS) in the mid infra red area.  The mid 
infrared waveband (wavelength between 2 and 14 µm) 
includes most of the spectral signatures of biological 
molecules such as glycogen, lipid, proteins… FEWS analysis 
allows to get a comprehensive biological signature of a 
sample.  Scientific publications confirm that tumors or 
pathological situation can be identified using ex situ infra red 
spectroscopy in most of human tissues or serums (colon, 
esophagus, stomach, lung, brain, skin, breast, cervix, 
prostate, bone…).   The main limitation to IR spectroscopy 
development is the lack of a sensor to perform such analysis 
in situ and/or in vivo. Such a sensitive and compact sensor 
has been developed by LVC and its partners. Its design and 
manufacturing process have been patented (patent pending). 
This sensor leads us to consider FEWS as powerful IN VIVO or 
IN SITU DIAGNOSIS TOOL, providing a comprehensive 
metabolic “fingerprint” of a biological element.  In regard of 
most current validated clinical procedures, including 
biochemical, histopathological, hematological and 
bacteriological ones that are performed on samples obtained 
by puncture, biopsy or a surgical procedure, FEWS benefit for 
the patient is twofold:  1 – It will be a minimally invasive 
procedure, with less risk, by removing for instance the one 
induced by the lesion created during a biopsy excision 
procedure.  2 – FEWS gives an immediate result, by canceling 
the need to ship and analyze the sample in a remote location; 
Therapeutic measures can be then implemented at once, 
allowing a precious time gain, in the case of an acute infection 
development in synovial liquid.  Tests are in progress to 
validate these points, funded by local government and EU.  
Within the ANR emergence program, we aim to lift the last 
scientific barriers that prevent  manufacturing a commercial 
product, i.e.:  1 – Make sure that we can have a robust 
process to manufacture a glass that can guarantee the sensor 
performances and safety for the patient  2 – Define the 
hardware and software elements that will be used in the 
design of the downstream dedicated spectroscope.  3 – 
Demonstrate that FEWS can not only be a credible equivalent 



 

   

   

to current validated clinical procedures, but that it can 
provide an early diagnosis for a lighter, and cheaper, 
therapeutic action. We will work on hepato-
gastroenterological applications.  In addition to Bretagne 
valorization, the Technology Transfer Office of Rennes 
University, some experienced individuals, issued from the 
glass and medical industry, have joined the project in order to 
create in the future a company that develop, manufacture 
and sell a medical device based on this technique. 
 

Partners 
 

Laboratoire Verres et Céramiques - UMR CNRS 6226 (LVC) 
Equipe Fer et Foie de l' UMR 991 (INSERM) 
Services des maladies du foie - CHU Rennes (CHU) 
Bretagne Valorisation( BV) 
 

Coordinator 
 

CATHERINE BOUSSARD - LVC 
catherine.boussard@univ-rennes1.fr 
 

ANR funding 
 

257450 € 
 

Starting date 
and duration 

 

- 18 months 

Cluster label  
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Project title FluCure Novel stategy to fight Influenza as well as 
pneumonia 

 
Abstract 

 
 

 
Influenza is one of the most common infectious diseases in 
humans occurring as seasonal epidemic and sporadic 
pandemic outbreaks. The ongoing infections of humans with 
avian H5N1 influenza A viruses (IAV) and the ongoing 
pandemic caused by recently emerged swine-origin H1N1 
viruses highlights the permanent threat caused by these 
viruses.     To date, unfortunately, our current repertoire of 
antiviral remedies against these pathogens is limited to two 
approved classes of compounds, to which a drastic increase in 
viral resistance has occurred in recent years. The major 
reason for the rapid acquirement of mutations that allow 
influenza viruses to replicate unhindered in the presence of 
the licensed anti-influenza drugs is that these compounds 
target viral proteins in the face of a high viral mutation rate, 
making these substances useless. Therefore to fight against 
Flu, our efforts should include the production of new or 
improved influenza antiviral drugs against a broad range of 
influenza strains.    The strategy that we propose here is to 
extend an advanced project that we successfully set up 
recently and which aims at developping an antiviral that 
target cellular factors instead of the virus to prevent 
emergence of resistant. The potential use of the promizing 
coumpounds have been intellectually protected by two 
patents. Not only, they are efficient in vitro and in vivo 
against A/PR8/34 (H1N1) strain but they act through the 
release of interferon, a broad antiviral cytokine. Thus, the 
anitivrals should act independently of the influenza subtype.     
The aim of our project is now to analyse the suitability for our 
molecules inhibiting replication of highly pathogenic avian 
viruses (H5N1) and pandemic H1N1 (2009) in vitro and in 
vivo.     This project offers a long term perspective and 
provides an alternative management option for viral strains 
resistant to any of the currently available anti-influenza 
drugs. These moelcules should at the end of the project catch 
the interest of the industry. 

Partners 
 

Unité de Virologie et immunologie moléculaire (CNRS/INRA) 
Immunité Infection Vaccination equipe Pathogénie des 
staphylocoques (Inserm/UCBL) 
INRA Transfert  
 

Coordinator 
 

Béatrice Riteau - VirPath - UCBL 
beatrice.riteau@jouy.inra.fr 
 

ANR funding 
 

380978 € 



 

   

   

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

LYON BIOPOLE Medicen 
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Project title Green Lion® A high power bipolar Li-ion cell for 
HEV applications 

 
Abstract 

 
 

 
The Green Lion® project is dedicated to the valorisation of a 
specific Li-Ion technology developed by CEA and combining 
Bipolar architecture on Aluminium current collector and the 
use of 2 advance Li-Ion materials Lithium Iron Phosphate 
(LFP) at the positive electrode and Lithium Titanate (LTO) at 
the negative one.  The project especially aims the 
development of a Li-ion bipolar cell 15 Wh- 24V (which 
consists on 13 identical cells LFP / LTO stacked in bipolar 
design), previously designed by the CEA in a project funded 
by ADEME and named “PowerSafe”. Through the project 
Green Lion ®, CEA wishes to accomplish the necessary steps 
that will allow setting a pilot line for the bipolar cell assembly 
process.  The project will be split in four different tasks:  - the 
specifications of Bipolar 15Wh Li-Ion cells and 150Wh Battery 
Demonstrator. In addition, this task will include some 
benchmarking in order to always integrate the best 
components in the cells  - the second task will concentrate 
the main work with: i) the set-up of the pilot line and of all 
the required equipements and ii) the research concerning the 
main limitation of the technology which is linked to the risk of 
ionic micro-short-circuits between the monopolar cells 
stacked inside the bipolar architecture. The hard point of the 
technology is the choice of the sealing component (glue or 
resin) which will be used to seal each compartment and 
prevent electrolyte leakage between adjacent cells. An 
alternative way will be studied through the use of gel polymer 
electrolytes, that allows suppressing liquid electrolyte and so 
short-circuits. The main Milestone of the project will be to 
reach a selfdischarge below 10%/month, corresponding to 
conventional Li-Ion values.  - .the third task will start after 
receiving all the equipments defined in task 2 and will be 
dedicated to 15Wh cell manufacturing and testing, and also to 
the 150Wh battery demonstrator assembly and test  - In 
parallel, all along the program, helped by Valorisation 
direction of the CEA, all the inputs needed for valorisation will 
be completed, mainly:  o Intellectual property reinforcement, 
freedom of exploitation  o Market analysis in order to build 
the business plan  o Cost analysis and first data concerning 
Life Cycle Analysis    At the end of Green Lion® project, CEA 
will be able to either licence its technology to a battery 
manufacturer, especially for mass markets such as hybrid 
vehicles, either to create a start-up company to address some 
markets for which this low cost, safe and high power Li-Ion 



 

   

   

technology could be promising. 
Partners 

 

Commissariat à l'Energie Atomique et aux énergies 
alternatives (CEA/LITEN) 
Direction de la Valorisation (DRT/Valo) 
 

Coordinator 
 

Marianne Chami - CEA/LITEN 
marianne.chami@cea.fr 
 

ANR funding 
 

349376 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

TENERRDIS 
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Project title HEPACLAMP Preparation and in vivo analysis of 
“mCD4-HS12”, a synthetic glyco-conjugate which 

inhibits HIV entry. 
 

Abstract 

 
 

 
Human immunodeficiency virus (HIV-1), the virus that causes 
AIDS has infected 60 million people (half of which has died) 
and remains one of the leading causes of death worldwide. 
The availability of some 25 drugs, most of which target HIV-1 
enzymes, markedly improved patients’ outcomes. However, 
their inability to completely eradicate the virus, the 
emergence of resistant viral strains and the strong adverse 
side effects associated with long-term exposure to such drugs 
necessitate the development of new antivirals. Amongst the 
most promising recent approaches to fight HIV, is the 
blockade of viral entry, whose applications can be considered 
both for preventive (virucide) or curative (antiviral) 
formulations. In this context, we propose to validate the 
activity of a new type of anti-HIV compound for which we 
have already demonstrated very strong activities in cellular 
assays.    Entry begins when the viral envelope glycoprotein 
gp120 binds to its primary host cell receptor, CD4, and 
undergoes a conformational change that exposes a second 
binding site, then recognized by a coreceptor (CCR5 or 
CXCR4). This CD4 induced domain, which blockade would 
inhibit viral entry, is an extremely attractive pharmacological 
target, but its cryptic nature makes this extremely difficult.    
Recently however, we developed a new molecule that enables 
us to reach this objective. This compound, mCD4-HS12, 
comprises a small CD4 mimetic peptide (mCD4) linked to a 
heparan sulfate dodecamer (HS12). We showed that the CD4 
mimetic binds to gp120, induces the exposure of the cryptic 
coreceptor binding domain which then is blocked by the HS12 
moiety of the molecule.    This compound is thus able to 
simultaneously target two critical and highly conserved 
structures of gp120 (the CD4 and the coreceptor binding 
sites) which are both key for entry. Consequently, mCD4-
HS12 displays very strong anti viral activities (IC50: 2 to 5 
nM, IC90: 3 to 10 nM depending of the viral strain used) and 
remarkably, in blood cell culture, neutralizes almost equally 
well CCR5-, CXCR4- and dual- tropic HIV-1. It was more 
potent than the reference drug azidothymidine (AZT) and no 
cytotoxicity was found at concentration up to 1 uM.    This 
synthetic compound, which is conceptually distinct from any 
other existing ones, has a number of advantages:    Inhibition 
of attachment and entry, an early step in the viral life cycle    
Targeting the pathogen rather than the host    Simultaneous 



 

   

   

targeting of two conserved regions of gp120    Strong active 
against both R5 and X4 viruses (viruses that uses CCR5 or 
CXCR4 as coreceptor). If a drug blocking CCR5 (maraviroc) 
has been approved, no effective antagonistic inhibitors yet 
exist for CXCR4. The mCD4-HS12 glycoconjugate could be a 
valuable weapon against the more aggressive X4-tropic HIV-1 
strains.    These results have been published recently (Nat. 
Chem. Biol. (2009) 5, 743-748) and are covered by three 
patents (WO03089000, WO2008015273A1 and 
WO2009098147A2).    The purpose of the present program is 
thus to produce batches of mCD4-HS12 in sufficient amount 
to perform a pharmacokinetic study and to demonstrate the 
in vivo activity of the molecule using a non human primate 
model of HIV infection. The proof of concept we intend to 
make is needed before this molecule can be transferred to 
companies (some of which have already expressed their 
interest) and further develop to approach preclinical and 
clinical studies. 
 

Partners 
 

Institut de Biologie Structurale CNRS - CEA - UJF 
Institut de Chimie Moléculaire et des Matériaux d'Orsay 
(ICMMO) 
Unité de Chimie des Biomolécules (IP) 
Institut des maladies émergentes et des thérapies innovantes 
(Commissariat à l’Energie Atomique (CEA)) 
Cellule Valorisation/Direction des Sciences du 
Vivant/Commissariat à l'Energie Atomique (VALO/CEA) 
 

Coordinator 
 

Hugues LORTAT-JACOB - CNRS - CEA - UJF 
Hugues.Lortat-Jacob@ibs.fr 
 

ANR funding 
 

190344 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
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Project title HY-BIOPACS HYbrid BIOelectronic endocrine 
PAnCreas Sensors  (Screening and therapy in 

diabetes) 
 

Abstract 

 
 

 
Diabetes mellitus is a serious, debilitating, currently incurable, 
costly disease that afflicts some 220 million persons 
worldwide. An alarming progression has been observed during 
the last decade including in the young. Diabetes implies 
deficient insulin secretion from pancreatic islets in type 2 
diabetes mellitus (T2DM) or their destruction leading to 
absolute insulin deficiency in type 1 diabetes (T1DM), which 
counts for about 5% of all cases.    Our project addresses two 
major issues:   1) Functional screening of healthy or diseased 
beta-cells/islets is cumbersome and precludes continuous 
long-term observations. This represents a major obstacle in 
view of the considerable vulnerability of these cells and the 
clear need to identify new therapeutic targets.     2) Insulin 
therapy is mandatory for T1DM. Multiple daily injections and 
repetitive blood controls present a major nuisance and pose 
the problem of difficult dosage adapted to everyday life. 
Continuous glucose monitoring (CGM) linked to insulin pumps 
(“artificial pancreas”) improves life quality, reduces long-term 
complications and is cost-effective. Currently available 
glucose sensors measure only one parameter (glucose) and 
have major drawbacks in reliable detection of life-threatening 
hypoglycaemia, response lag-time and capacity to scope with 
changes in everyday life. This precludes their autonomous 
function as closed loop. In contrast, islet cells integrate 
numerous chemical and hormonal parameters in a first read-
out, electrical activity resulting in action potentials. They act 
as real “biological sensors” for the insulin need.    Combining 
our expertise in pump treatment, beta-cell physiology, 
neuronal circuitries, cell-microelectronic interfaces and 
technology transfer, we propose a novel approach. As 
documented by our joint publications, preliminary data and 
patent filing, we have been able for the first time to 
reproducibly record and analyze tiny action potentials from b-
cells for a prolonged time period and their glucose/hormone 
dependency. Our project will employ   - Islet as sensor, i.e. 
cells that have been shaped during evolution to detect 
precisely the need in insulin  - Smart micro-electrode arrays 
including conditioning and analysis on-chip functions and 
microfluidics implementation.    Our 3 major objectives are:  -
A drug/toxicological screening device with automated signal 
interpretation for long-term and online functional exploration 
of islets. This device is marketable.  -An external closed loop 



 

   

   

sensor as a prerequisite for the second phase beyond the 
granting period, i.e. the development of an implantable 
sensor in man and overcoming important drawbacks of 
current sensor technologies.  -A patent licensing agreement, 
a know-how licensing agreement or a mixed patent/know-
how licensing agreement with an industrial partner.    We 
propose to validate (using experiments as well as a models) 
and document individual items to be integrated in the final 
products (months 6), to optimize the processing chain by 
integration on low power microelectronics and real-time 
computation (month 12), to specify and fabricate active MEA 
devices (month 18) and finally to prototype the screening and 
glycaemia-control devices. The project is organized in tasks 
organized in a bottom-up approach including the TTO to 
optimize transfer:    Task 1 (leader IECB): Biological 
preparations, recordings for micro-electrode arrays:  Task 2 
(leader IMS): Signal conditioning and processing, 
microelectronics integration of smart sensors  Task 3 (leader 
VALO): System integration, device prototyping, technology 
transfer, patent issues and qualification according to 
legal/regulatory framework.    Our project contains several 
patentable issues in addition to the two prototypes. We 
expect to have established within the 24 months links with an 
industrial partner interested in the project and its evolution. 
This partnership may intervene at different positions in the 
value chain. 
 

Partners 
 

Chimie et Biologie des Membranes et Nano-objets (UMR CNRS 
5248) 
Laboratoire de l’Intégration du Matérial au Système (UMR 
CNRS 5218) 
Aquitaine Valo - Service de Valorisation de l'Université de 
Bordeaux  
 

Coordinator 
 

Jochen LANG - UMR CNRS 5248 
j.lang@iecb.u-bordeaux.fr 
 

ANR funding 
 

263704 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

Prod'Innov 
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Project title INNO-THER-RA Phosphorus-containing 
dendrimers: innovating molecules for the 

treatment of Rheumatoid Arthritis 
 

Abstract 

 
 

 
Our project aims at proposing a new therapy against 
Rheumatoid Arthritis (RA). RA is considered an auto-immune 
and inflammatory disease affecting 0.5% of the population in 
developed countries (300,000 cases in France). It is 
characterized by bone resorption, due to giant multinuclear 
cells called osteoclasts (OCs) which differentiate from 
monocytes, and by deformation of joints. Current therapies 
which stop the disease but failed to cure it are very expansive 
and present contra-indications regarding a third of patients. 
Our project relies on the observation that well-defined and 
innovating synthetic molecules, so-called phosphorylated 
dendrimers, can inhibit the formation of OCs and thus bone 
resorption in vitro. Moreover, these molecules activate human 
monocytes toward an anti-inflammatory phenotype. We have 
demonstrated this anti-inflammatory activity of 
phosphorylated dendrimers in vivo in a mouse model of 
spontaneous arthritis. An international pending patent has 
been filed in on the 1st of August 2008. Now, in order to 
promote our invention, we need to afford data regarding 
pharmacodynamics, pharmacokinetics and toxicology of 
phosphorylated dendrimers.  All together, the economic, 
societal and scientific points described above highlight 
phosphorylated dendrimers as promising therapeutic tools for 
the treatment of RA and other chronic inflammatory 
pathologies in which bone resorption takes place. 
 

Partners 
 

Centre de Physiopathologie de Toulouse-Purpan (UPS – CPTP) 
Jeune Equipe Université Paul Sabatier JE 2510 (UPS - JE2510) 
Laboratoire de Chimie de Coordination (CNRS) 
Structure de valorisation de l’Université de Toulouse 
 

Coordinator 
 

Rémy Poupot - UPS - CPTP 
remy.poupot@inserm.fr 
 

ANR funding 
 

152002 € 
 

Starting date 
and duration 

 

- 18 months 

Cluster label  
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Project title InSITUbes Contactless inspection of tubular inner 
surfaces 

 
Abstract 

 
 

 
Tubular structures are used in most industrial sectors. Present 
in numerous industrial processes for the transport of 
reagents, their injection or cooling devices, they are found 
especially in the agro-food, energy, pharmaceutical, chemical, 
aerospace, transportation or biomedical.     For many years 
the development of manufacturing techniques and material 
processing has enabled the miniaturization of these 
structures, whose internal diameters can get up to a few 
tenths of millimeters.     The return needs (in the injection 
engine for example) as well as the health requirements (in 
the agri-food and biomedical) necessitates an optimal control 
of the tubes inner surfaces. The minimization of surface 
roughness can induce avoiding bacterial contamination, 
optimize flow, to limit surface effects or to maximize the 
impact of reactive functionalised structure.     Thus, 
inspection of the roughness of these tubular structures is a 
normative requirement in many areas. However, inspection 
solutions, especially for small diameter tubes, are particularly 
invasive and complex to use.     This project proposes the 
development of a pre-industrial contactless demonstrator for 
inspection of tubular structures with submicron resolution. 
This technology, resulting from the encounter between the 
solutions from fundamental physics (optical near field probe) 
and microelectronics technologies (probes making process), 
allows the measurement of topography of the inner surface of 
tube diameters up to several hundreds microns.       The  
transfer of this technology may take various forms:   
Partnership co-development with a manufacturer of inspection 
and licensing solutions   Measurement Services   
Manufacturing and marketing of the device, via the creation 
of a business 
 

Partners 
 

Institut Néel (CNRS UJF) 
FLORALIS UJF-Filiale  
 

Coordinator 
 

Joël Chevrier - CNRS 
joel.chevrier@grenoble.cnrs.fr 
 

ANR funding 
 

216250 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

VIAMECA ARVE INDUSTRIES LYON BIOPOLE MINALOGIC 
MINALOGIC 
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Project title IRMAS Shape Memory Starchy Resorbable Implant 
 

Abstract 

 
 

 
The context of the present project concerns the minimally 
invasive surgery, used to place medical device under 
endoscopic control.Recent studies in this area aim to set up 
shape memory polymers with the ability to change their 
shape in response to an environmental stimulus 
(temperature, or humidity), to be used as implants, stents, or 
suture wires. One of the main benefits is to facilitate the 
device introduction due to its weak size, before shape 
recovery.  The objective of the project is to develop and 
validate shape memory starch matrix, a natural polymer, for 
therapeutic and medical applications such as implantable 
medical device. Advantages of these dense matrix are to be 
obtained from low cost raw material and transformed by 
widespread process.Preliminary experiments on rat 
implantation have shown interesting bioresorbable properties.  
Three complementary research laboratory from (i) INRA and 
(ii) INSERM and (iii) University Hospital Center are associated 
in this program, which experience are respectively (i) starch 
processing and mechanical properties (ii) new polymer 
materials setup for clinic applications and experimental 
validation (iii) Surgical speciality (confidential). This project is 
based on a generic patent application on the starch shape 
memory process (April 2008). One patent regarding the 
specific application developed in the IRMA Project will be filed. 
A partnership will be looked for among companies producing 
implantable devices and license will be granted. 
 

Partners 
 

Biopolymères, Interactions et Assemblages (INRA) 
Bioingénierie des Polymères Cardiovasculaires - Inserm U698 
(Université Paris13 – Inserm) 
Service ORL et CCF - CH Toulon (CH Toulon) 
INRA Transfert (IT) 
 

Coordinator 
 

Denis Lourdin - INRA 
lourdin@nantes.inra.fr 
 

ANR funding 
 

245828 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
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Project title LabInGlass Smart Glass Lab on chip devices 
integrating electronics and nanosensors 

 
Abstract 

 
 

 
Microfluidics which consists in handling fluids on a chip is a 
young emerging field that is revolutionizing several scientific 
research fields at the interface with life sciences. Handling on 
chip small quantities of biological liquid becomes possible 
while working in a parallel way with multiple parameters 
opens new routes for both proteomic and genomic 
applications. The fast recent development of such microfluidic 
devices that integrate all the stages of analysis on a few 
square centimeters is today becoming a reality for many 
applications. Such devices are called "Labs-onchip".    It is of 
importance to note that the world market of biochips has 
largely increased these last years passing from 1.64 billion 
dollars in 2006 to more than 2.11 billion dollars in 2008. This 
market growth is predicted to increase continuously at a rate 
of 12.7% to reach 3.84 billion dollars in 2013. This market is 
segmented today in three major categories : ADN microarrays 
(1.6 billion dollars in 2013), proteins microarrays (600 million 
dollars in 2013) and Labs-on-chip (1.2 billion dollars in 2013).  
The good financial health of this sector is based on the fact 
that many applications are concerned from the medical 
diagnosis, the personalized therapy, toxicology, the medical 
and environmental risks (biological and chimical threats) to 
extreme chemistry. These markets reflect a need growing for 
societal stakes related on aging of the population, cancers, 
degenerative nervous diseases, cardiovascular diseases, 
autoimmune diseases… Many applications exist such as early 
diagnosis of pathology, “patch” for under cutaneous controlled 
delivery of active ingredients over a long duration, salivary 
test for the detection of narcotic catch, controls in real time of 
pathogenic agent, food quality control on the chain of 
production. Many opportunities can also emerge due to the 
youth of the market of the biochips.    To our knowledge, only 
few studies on the integration of optical or electric sensors in 
such miniaturized devices for analysis exist. The current 
market of microfluidic foundry breaks up into two great 
families of chips: 1/ the polymer chips that are generally 
limited to soft conditions (ex: soft chemical solutions with 
neutral pH, without solvent, low temperatures and weak 
electrophoresis field) i.e. noncorrosive with respect to 
polymer, 2/  glass chips sealed at very high temperature 
(near glass transition temperature between 800°C and 
1000°C) which inhibits integration of electrodes or 
nanostructures. Before our patent, only one method of sealing 
based on anodic bonding (patent P.Renaud EPFL), allowed to 



 

   

   

reduce down to 400°C the sealing temperature. However such 
anodic bonded device that is based on intermediate layer of 
amorphous Silicon cannot be used for electrophoresis under 
high electric field. We will show here the limits of these anodic 
bonded chips which age very badly during electrophoresis of a 
saline solution.  The main goal of this project consists in 
developing our recent patent  (CNRS patent N° FR 10 54183  
deposited 2010/05/28) which enables low temperature 
bonding of true glass microfluidic chips. The low temperature 
of sealing makes possible the integration of sensors even 
fragile in the glass device, which opens an unexplored field for 
smart portable Labs-on-chip that could integrate both sensors 
and electronics. 
 

Partners 
 

Laboratoire de photonique et nanostructures (LPN) 
France Innovation Scientific et Transfert (FIST-SA) 
 

Coordinator 
 

Anne-Marie HAGHIRI - LPN 
anne-marie.haghiri-gosnet@lpn.cnrs.fr 
 

ANR funding 
 

301909 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
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Project title LELIE An intelligent assistant providing risk 
diagnosis for industrial procedures 

 
Abstract 

 
 

 
The main goal of this project is to produce software based on 
language processing and artificial intelligence that detects 
potential risks of different kinds (health, ecological, 
economical, etc.) in technical documents. We will concentrate 
on procedural documents which are, by large, the main type 
of technical document. Given a set of procedures (e.g. 
production launch, maintenance) over a certain domain 
produced by a company, and possibly given some domain 
knowledge (ontology or terminology), the goal is to process 
these procedures and to annotate them wherever potential 
risks are identified. Procedure authors are then invited to 
revise these documents.  Risk analysis is based on three 
types of considerations:  (1) Inappropriate ways of writing: 
complex expressions, implicit elements, gaps, inappropriate 
granularity level, etc.  (2) Incoherence among procedures : 
detection of unusual ways of realizing an action (e.g. unusual 
instrument, temperature, length of treatment, etc.) w.r.t. 
similar actions in other procedures,  (3) Domain requirements 
not followed in a procedure, therefore leading to risks.  This 
software will be a prototype offering the main functions. It 
will be based on an existing stable prototype: <TextCoop>, 
which is dedicated to text semantics: given a text grammar 
and lexical data, it tags in XML the corresponding structures. 
<TextCoop> is in particular dedicated to procedure analysis 
(titles, instructions, prerequisites, warnings, explanations, 
etc.). <TextCoop> is ‘just’ a language processing platform. To 
get a real operational value, it needs to be paired with 
applicative functionalities. One of the most crucial one is risk 
analysis and prevention in industrial processes via procedure 
analysis. We propose to pair <TextCoop> with add-ons to 
fulfill this task:  - a SAT4J solver (to check for coherence and 
completeness) ,  - some domain knowledge specified via a 
dedicated interface (Arias domain knowledge base)  - a 
rewriting system to produce formal language expressions 
from natural statements,  - two engines to handle the 3 
points above together with interfaces and basic functionalities 
(display, reporting, etc.).  This project is realized by the 
conjunction of efforts in language processing, artificial 
intelligence and cognitive ergonomics to better fulfill user 
needs and to make it acceptable.   In terms of project 
management, a large user group is planned to provide us with 
feedback, to ensure we are on the right track.  In terms of 
valorization, our vision is to offer a freeware engine with 



 

   

   

some limited linguistic data to show users the services we 
offer. The added value, which produces returns on 
investments, is based on the fact that an industrial 
deployment and integration requires a lot of knowhow and 
language resources which will be ‘sold’ to our customers. Our 
strategy is to enrich the product/application/services 
catalogue of one or more companies since we need industrial 
support to integrate this prototype into industrial processes. 
We will develop for that purpose a methodology for industrial 
deployment of this type of technology. It is clear that the 
number of customers around the world is potentially very 
large, since every activity where there are risks should be 
interested in this work: energy, transportation, health care, 
chemistry, etc.   In terms of innovation, there are some 
products on requirement editing, but no realizations on the 
second stage of the process: procedure content analysis w.r.t. 
form (language) and contents (domain knowledge and 
requirements). Therefore our proposal fills a major gap. 
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Project title LIMINIB Preclinical analysis of the efficacy of a LIM 
Kinase inhibitory compound for primary and 

metastatic cancer chemotherapy 
 

Abstr    ct 

 
 

 
Tumor metastasis is the primary cause of death of cancer 
patients. Moreover, the emergence of drug resistant tumor 
cells substantially limits the clinical usefulness of drugs used 
in current chemotherapy. Development of new therapeutics 
effective against drug-resistant cancers and preventing tumor 
metastasis is urgently needed.    Among the mechanisms 
involved in metastatic evolution, it has been demonstrated 
that the level of cofilin activity, a protein that plays a central 
role in actin microfilaments dynamics, is directly related to 
invasion, extravasations and metastasis of tumors.  Indeed, a 
growing amount of published results indicate that inhibitors 
targeting the cofilin pathway will have therapeutic benefit in 
combating metastasis Phosphorylation of the actin binding 
protein cofilin by LIM Kinase (LIMK)is the last step of a 
cascade that regulates actin dynamics. It has been shown 
that LIMK plays a central role in regulating microfilaments 
dynamics and cell motility.  LIMK is over expressed in 
invasive carcinomas and has been proven to be a relevant 
therapeutic target. So far, despite intensive researches, no 
LIMK inhibitors, showing activity in anti cancerous therapy 
has been described, however.    We have identified and 
patented (international patent) a LIMK inhibitor, cell 
permeable and wich is reversible.  This inhibitor, which we 
have named Liminib, blocks cell motility, by disorganizing 
actin microfilament networks. It also induces a stabilization of 
the microtubule network, with a mechanism of action different 
to that of taxanes. Indeed, it does not interact directly with 
tubulin, the building-block of microtubules, but on an 
associated protein. Liminib shows toxicity on several 
cancerous cell lines, including drug resistant cell lines.   This 
compound shows thus both anticancerous and antimetastatic 
properties.  Results from “pilot” preclinical studies are 
promising, showing a good therapeutic efficacy together with 
a good tolerance.  A study, which aims to determine Liminib 
pharmacokinetics and to study its toxicity is currently 
undergoing.    The aims of the present proposal are, at the 
preclinical level:   - To check, using validated animal models 
and larger studies, the efficacy of Liminib for cancer therapy;  
- To test, at the preclinical level on validated animal models, 
the potential benefit of a Liminib treatment over existing 
chemotherapy (taxanes);  - To assay the efficacy of Liminib 



 

   

   

on a relevant animal model of metastatic tumor.  In parallel, 
efforts will be done to conceive and develop an optimized 
method for Liminib synthesis, to facilitate the scaling-up and 
to reduce the synthesis costs, in view of an industrial 
application. The synthesis of appropriate structural active 
analogues (pro-drugs) will also be developed with the aim to 
optimize its Liminib solubility.   Finally, experiments will be 
done to precise Liminib mechanism of action, in order to 
define acute surrogate markers of its therapeutic efficacy.    If 
successful results are obtained, this will greatly reduce the 
risks of the patent exploitation and boost its value. The 
principal way of technology transfer under consideration is 
licensing or partnership with a start-ups or pharmacological 
industry. People directly involved in this proposal do not 
discard the possibility to later on create their own start-up, if 
a solid business plan can be built. 
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Edition 2010 

 

Project title LR17 peptide therapy in sepsis Preclinical study of 
a new innovative peptide therapy for a causative 

treatment of sepsis 
 

Abstract 

 
 

 
Sepsis exemplifies a complex clinical syndrome that results 
from a harmful and damaging host response to severe 
infection. Sepsis develops when the initial, appropriate host 
response to systemic infection becomes amplified and then 
dysregulated. One of the amplifiers of the inflammatory 
response is the Triggering Receptor Expressed on Myeloid 
cells-1 (TREM-1). Indeed, TREM-1 and TLRs appear to 
cooperate in a synergistic way. The role of TREM-1 as an 
amplifier of the immune response has been confirmed in a 
mouse model of septic shock in which blocking signaling 
through TREM-1 partially protected animals from death.  TLT-
1 (TREM Like Transcript-1) is a platelet specific receptor that 
belongs to the TREM family. The recent characterization of the 
TLT-1 extracellular domain has uncovered evidence that 
suggests a role of TLT-1 during the onset and progression of 
sepsis. Indeed, we have shown that TLT-1 and a TLT-1 
derived peptide, LR17, exhibit anti-inflammatory properties 
by dampening TREM-1 signaling and thus behave as a 
naturally occurring TREM-1 inhibitor. LR17 decreased in vitro 
TREM-1- and LPS-induced neutrophil activation (intracellular 
signaling, NFkB activation, cytokine production, ROS 
production, etc), acting like a decoy receptor and competing 
against TREM-1 receptor. As a result of this activity, both 
early and late LR17 administration to septic mice modulate in 
vivo the proinflammatory cascade triggered by infection, thus 
preventing from hyper-responsiveness, organ damage and 
coagulation abnormalities, and finally improve survival (by 
more 60% vs controls).   The aim of the current proposal is to 
optimize LR17 sequence (length, kinetics, etc) and complete 
preclinical study. First, we want to reduce LR17 length and 
then optimize its stability by evaluating its 
pharmacokinetics/dynamics (PK/PD) properties and toxicity in 
vitro and in vivo, and in fine optimize therapeutic doses. We 
also propose to evaluate the protective effect of LR17 during 
sepsis in non-murine species (pig).  This LR17 peptide is 
already the subject of an invention submission process in 
collaboration with Inserm Transfert. This project should lead 
to the creation of Biotech Company. 
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Project title LUTINFER Improvement of assisted reproductive 
techniques by phospholipase A2: the primate 

assay. 
 

Abstract 

 
 

 
Currently, assisted reproductive techniques (ART) are widely 
used in human reproduction and more than 2% of children 
are born using these techniques in Western countries. In vitro 
fertilization (IVF) was a major discovery and allowed for 
infertile parents to obtain children. IVF is based on the mixing 
of two types of gametes, which are spermatozoa and oocytes. 
The fusion of both gametes gives rise to embryos, which are 
then transferred into female tract. The rate of success for 
embryo outcome is low, around 50%. The rate of babies born 
after embryos transfer is even lower since only 10% of 
embryos transferred give rise to a baby. In 1992, a new 
technique arose, called ICSI (for Intra Cytoplasmic Sperm 
Injection) and allowed to help efficiently human male with 
severe sperm defects like asthenozoospermia or 
oligozoospermia. Although important progresses have been 
performed, many infertile couples are unable to get children. 
Moreover, the risk for babies born from ART for having a rare 
genetic disease is higher, although it remains very low. 
Several causes have been suggested for such an increase, 
among which a defective sperm selection due to the ART in 
comparison to the natural selection which involves several 
steps like sperm motility, capacitation or acrosome reaction. 
In this context, the choice of sperm used during ART is a 
crucial step and the question of sperm features used to select 
them is important.     We have demonstrated that a peculiar 
phospholipase, located inside the spermatozoa and released 
during an exocytotic event occurring at capacitation, is able to 
discard a subfertile subpopulation of sperm in mice (Escoffier 
et al, JCI, 2010). The treatment of sperm with such an 
enzyme allows increasing the fertilization rate and promotes a 
normal embryo development. A patent, called « Fertilization 
modulation compounds & process for implementing them » 
has been registered at an international level, in order to 
protect this kind of molecules or their metabolites in sperm 
sorting in ART. The aim of this proposal is to confirm these 
results in a primate model, in order to bring this discovery to 
a potential human drug level.   This application focus thus on 
an optimization of the IVF techniques, based on an original 
strategy involving a physiological process based on 
phospholipase A2. The probability of success is rather high 
because we have a strong experience in phospholipase 
production and the pharmacological effects of phospholipase 



 

   

   

of group X in mouse fertilization are robust.  We hope that 
our work may improve IVF efficiency and thus promote its 
use. Moreover, this strategy may also help to select sperm in 
ICSI.  This application is based on the scientific 
complementary of two research groups, one very skilled in 
reproduction field and more particularly on sperm physiology 
(Christophe Arnoult group; partner 1, « Génétique Infertilité 
et thérapeutique » currently located at Grenoble institute of 
neuroscience, and the other, leader in the phospholipase A2 
domain (Gérard Lambeau ; partner 2 « Physiopathologie 
Moléculaire des phospholipases A2 et de leurs médiateurs » 
located at Sophia Antipolis at the “Molecular and cellular 
pharmacology institute”. These two groups will be supported 
by Floralis, for the technology transfer, Floralis developing 
links between the public research carried out at the Joseph 
Fourier University and the business world. 
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Project title MAGIE.pdf Integrated 3D magnetometer and its 
fabrication process 

 
Abstrac 

 
 

 
More and more general public mobile devices such as 
watches, mobile phone, GPS include an electronic compass to 
find their orientation in space. They provide advanced 
navigation capabilities, for example to indicate the direction in 
which a person or a vehicle is moving when GPS is not 
available, or for emerging smart location-based services. The 
3D magnetometers market is now rapidly growing and there 
is a current need for smaller, more sensitive and energy-
saving magnetic sensors. However present technologies which 
are based on high sensitivity magnetoresistive sensors do not 
allow the fabrication of fully integrated 3D magnetometers: a 
three axis magnetometer can only be fabricated using a 
hybrid scheme composed of at least two non-coplanar 
substrates.  This leads to fragile and bulky devices with high 
manufacturing cost and a sensitivity limited by systematic 
errors due to the manufacturing procedure. In addition, these 
magnetoresistive sensors suffer from the need for a 
compensation of their intrinsic thermal drift.    We recently 
registered a patent for a 3D magnetometer offering 
innovating solution to these problems. In this magnetometer, 
the three components of the magnetic field are 
simultaneously deduced by magnetoresistive sensors 
integrated on the same substrate. Since the sensors are all 
strictly identical with the same sensitivity and thermal drift, 
they significantly simplify the drift compensation. This type of 
sensor thus offers higher compactness and sensitivity 
combined with reduced consumption and a much simpler 
manufacturing process. Our invention should allow for a 
decrease of the manufacturing cost and a reduced power 
consumption of the three axial compass and will be easily 
inserted into a mobile device to be used as an integrated low 
power micro-compass.     This project is divided into three 
different tasks: 1/ a market survey to define the 
magnetometer technological specifications and to protect the 
intellectual property; 2/ the technological development for the 
sensor fabrication; 3/ the material development and the 
tests; in particular this last task includes the optimisation of 
the sensor to reach the desired sensitivity, the 
characterisation of the noise, spatial sensitivity and thermal 
drift. This project implies two partners, Spintec laboratory, 
responsible for the technological development, the materials 
optimisation and the test, and FIST-SA, which is a private 
company specialised in transfer and commercialisation of 



 

   

   

innovating technologies, who will be responsible for the 
market survey and for finding opportunities for technology 
transfer to companies. 
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Project title MATRI+ Validation of porous composite scaffolds 
for bone tissue regeneration in pre-clinical models 

 
Abstract 

 
 

 
With regard to the number of patients encountering a surgical 
bone reconstruction and the ageing population, news 
developments in orthopaedic and cranio-maxillofacial surgery 
are expected, especially for non-union fracture, large bone 
defect and bone physiopathologies. Tissue engineering 
strategies could offer new developments for regenerative 
medicine. However to date, only few clinical trials in bone 
repair using biomaterials seeded with autologous stem cells 
have been reported and they included a low number of 
patients.  This underlines the complexity of these cell-based 
therapies combining stem cell manipulation, addition of 
growth factors, two-step surgical procedures, under the 
heavy control of the regulatory agencies. Despite an 
increasing market of matrices for bone tissue regeneration, 
and several design of biomaterials to improve their 
osteoconductivity and osteoinductivity (using Bone 
Morphogenetic Proteins), numerous problems need to be 
resolved in terms of bioactive and mechanical properties, 
safety, and cost of these products for a routine application.     
Based on our previous work, we propose here the 
development and pre-clinical validation of new composite 
scaffolds MATRI+, completely deprived of growth factors 
and/or living elements (cells) for bone tissue regeneration, 
that ensures a total biosecurity for the patients. Two patents 
have already been filled (PCT 2009) and another patent is 
currenctly forcasted for submission June-July 2010. The 
porous scaffold MATRI+ that will be developed in the present 
project is constituted by the association of two components: a 
porous based-polysaccharide scaffold and nanocristalline 
hydroxypapatite (n-HA). We have already demonstrated that 
this new porous composite scaffold promotes in small animal, 
in ectopic site (subcutaneously), the formation of a 
mineralized tissue 15 days post implantation and initiate 
regeneration of a critical size bone defect in rats (in femoral 
condyle), 30 days post implantation. The additional 
advantages of these innovative matrices are low cost, 
biocompatibility/biodegradability, availability at any shape, 
ready-to-use product, and a proprietary process for industrial 
licence.     MATRI+ will focus at three specific scientific 
objectives that aims to overcome the previous limitations:  1- 
Optimize porous composite scaffold mainly constituted by 
natural polysaccharides (pullulan and /or fucoidan) and 
nanocristalline hydroxyapatite. Our objective will be  to 
produce porous scaffolds with different porosities and shapes 



 

   

   

well adapted to the bone defect. They are also able to retain 
growth factors and osteogenic factors released in situ after 
implantation.  2- Evaluate these optimized scaffolds in small 
animal models, as well in ectopic site (osteoinduction process) 
and in critical size bone defect in rats (bone formation, 
biodegradability and osteoconduction process).   3- Validate 
the optimal porous composite polymers in a large animal 
(sheep) in two different experimental models: long segmental 
bone defect and maxillofacial bone defect for both 
orthopaedic and maxillofacial surgery applications.    For this 
current proposal, a network of :  - two Inserm units: Inserm 
U577 and Inserm U698 highly dedicated to bone tissue 
engineering and polymer science for regenerative medicine 
respectively,   - a Clinical Research Center-Technological 
Innovation (CRC-TI Biomaterials) as an interface for medical 
research valorization and ,  - Inserm Transfert for pre-
industrial transfer/valorization,  will be here involved in 
designing, managing and monitoring pre-clinical studies for 
the innovative composite scaffold MATRI+.     The success of 
our approach relies on a strong Intellectual Property, and on 
the willingness of researchers and their collaboratore to carry 
this innovative composite scaffold to pre-industrial transfer 
and thereafter to clinical application in the field of orthopaedic 
and maxillofacial surgery. 
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Project title MECAGRAPH MECanical Ablation for GRAPHene 
production 

 
Abstract 

 
 

 
Graphene is the only example of "bi-dimensionnal crystal" : it 
is made of a layer of carbon from which the stacking 
constitutes the graphite in the tri-dimensional space. It has 
been isolated for the first time in 2004. Since, because of its 
exceptional properties (electrical conductivity, mechanical 
properties…) and its potential application in the 
nanotechnology area (nano-microelectronics), photovoltaic, 
polymer mechanical reinforcement…, researches 
(fundamental as well as applied) on such material have faced 
a real explosion worldwide.  In spite of the large number of 
proposed synthesis methods, the synthesis at high scale of 
such graphenes or/and FLG (Few Layer Graphene) has not yet 
been reached and many improvements have to be done to 
allow the extensive development of such a material in 
laboratories or factories. It is the reason why such material is 
one of the most expensive material and it is urgently to 
develop new methods to produce graphene in large quantities 
to decrease its price. For theses reasons cited above we have 
recently developed  three new methods to produce graphene 
: in the last one yields higher than 20% (up to 60%) taking 
into account the weight of graphite in the precursor, result 
never obtained up to now in the literature. Furthermore, this 
technique is not energy incentive, is not polluting and can be 
easily scalable. Two patents have been recently applied  and 
some of the partners have been two months ago the winners 
of the national “Emergence” award.   The aim of this project 
is to produce graphene and FLG by a simple and scalable 
method to allow its use by a large public, in areas such as 
transparent conducting polymers (solar energy), composites 
with high performances, catalysis… In this last area, its high 
specific surface area could allow a high dispersion of metals 
or oxides used constituting the active phase. At this time, no 
works are made in the catalysis and many efforts must be 
provided. The program of this project can be divided in three 
parts : (1) : optimization of the synthesis conditions, (2) 
advanced characterizations and (3) : applications in catalysis.  
Last, FIST SA will have a special task  to study two 
valorization ways : creation of a start up or patent licensing 
with an Industrial group. Indeed, the creation of a start up 
could allow rapid producing of large quantities of graphenes 
to test new application ways, start up which then could be 
bought out. The risk is the hesitancy of industrial to trust a 
young society to purchase and furnish a new material without 



 

   

   

any other source, risk which could be avoided by the licensing 
way. 
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Project title M-GBFC Mediator-less Glucose BioFuel Cell 
 

Abstract 

 
 

 
Glucose BioFuel Cells (GBFCs), whose redox reactions are 
catalyzed by enzymes, hold a strong place in worldwide 
research. Though their first targeted application was 
implantation inside animals, this implantation had never been 
performed. Classical GBFC’s enzymes indeed present 
characteristics that are not compatible with physiological 
specificities. Yet, though devices such as pacemakers or 
implantable insulin pumps consume only some tens of micro-
watts, which can be provided by classical Li-based sealed 
batteries, devices capable to compensate failure of essential 
functions implying a mechanical work are much more energy 
demanding. A GBFC capable to produce at least some 
hundreds of micro-watts would therefore have multiple and 
totally innovative applications.  We recently performed the 
first implantation of a GBFC inside a rat, which was able to 
produce several micro-watts, despite the very specific 
conditions of the Extra-Cellular Fluid, by exploiting an original 
architecture: use of polyphenol oxidase enzyme for oxygen 
reduction, original and easy to operate connection of enzymes 
and mediators (by compression in a graphite powder), 
wrapping inside dialysis membranes in order to confine the 
active elements, then in polytetrafluoroethylene in order to 
avoid inflammatory reactions.   In its present configuration, 
this success raised the interest of several industrial partners. 
We propose in this project to build on this interest and on 
new results, that enabled us to improve in vitro by 1000 
times the performance of our GBFC concept. These results are 
based on a major innovation: suppress the use of redox 
mediators, by directly connecting the enzymes on the carbon 
nanowires, which keep compressed and conditioned as was 
the case in the GBFC we implanted in an animal. An important 
part of the work will consist in designing experimental 
protocols on rats and pigs, in order to be able to characterize 
the physiological yield of our GBFCs, so as to get quantified 
data on which to perform the electrochemical and 
architectural choices that will allow optimization of our GBFCs 
and to reach the targeted power of at least 100 to 200 
microwatts. These quantified results will help reinforcing the 
work of prospecting industrial partners, which we have 
already well started, our objective being to have, by the end 
of the project, a prototype validated for work inside animals, 
capable to convince an industrial partner to set out on 
developing a GBFC for human use.    This project is very 
multidisciplinary. TIMC-IMAG is specialized in Computer 
Assisted Medical Interventions (domain from which comes the 



 

   

   

request of sources of power for micro-implantable robots, 
such as the Automatic Artificial Urinary Sphincter we are 
developing, which requires about 200 micro-watts). This 
laboratory also has the necessary expertise for animal 
experiments. DCM brings a team specialized in 
electrochemistry, which will apply its expertise in the design 
of biosensors for designing and building the original GBFCs we 
plan to test. These teams both belong to the same University 
and to CNRS, and are assisted in the industrial exploitation of 
their results by Floralis, UJF’s subsidiary, which already 
assisted in taking 3 patents, a fourth one being on its way, 
and which also actively contributes to prospecting industrial 
partners. Several industrial actors have already been 
contacted and showed interest for this project. 
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Project title MPEC Innovative extraction to crystallization 
technology of functional membrane proteins in 

solution 
 

Abstract 

 
 

 
The global protein therapeutics market will be worth $77 
billion (bn) by 2011 (RNCOS, 2010, May). Beside, the global 
proteomic market is expected to increase from $7.9 bn in 
2009 to $19.4 bn in 2014, for a compound annual growth rate 
of 19.7 % (BCC Research Report, 2009, June). This market 
deeply depends on membrane proteins as about 2/3 of the 
pharmaceutical targets belong to that type of proteins 
(Overington 2005), a ratio which is estimated to increase to 
3/4. However the current strategies of membrane protein 
structure-based drug design remain limited by the paucity of 
crystal structures of membrane proteins. Indeed they account 
for 30 % of proteins but only 1 % of solved structures, this 
last ratio remaining constant. In addition, the efficacy of 
antibodies raised against membrane proteins directly depends 
of their folding (Frokjaer & Otzen 2005). This is due to the 
fact that, on the one hand, membrane proteins are unstable 
outside their lipid environment and in the other hand that the 
available detergents for extracting membrane proteins do not 
stabilize them enough along the process of extraction, 
purification to crystallization.                                                             
To bring a solution to that problem, we have developed 
during the last three years in the frame of the ANR-06-PCVI-
0019-01 “Stabicalix” project, an innovative technology using 
a new concept of supramolecular surfactants structuring the 
membrane domain. Contrarily to classical detergents, they 
can generate a network of salt bridges involving the bulk of 
positively charged residues located at the cytosol-membrane 
interface of membrane proteins, rather abundant in that 
region. Such detergents increase the membrane domain 
cohesion during extraction, purification and crystallization 
processes as we successfully showed it with a multidrug 
resistance (MDR) ATP-binding Cassette (ABC) transporter, 
which, for the first time could be active after extraction. This 
research has been validated by two patents (Coleman, Falson 
2008 ; Matar, 2009), a first publication (Suwinska 2008) and 
a second main one currently in the revision process (Matar, - 
).                                                                                                                           
In that context, the aim of the MPEC project is to validate the 
use of this innovative technology with a panel of 16 different 
membrane proteins, main of them representing critical 
pharmaceutical targets: ABC multidrug efflux pumps involved 



 

   

   

in anti-cancer and anti-infectious drug resistances and 
Resistance–Nodulation–cell Division (RND) bacterial multidrug 
efflux pumps involved nosocomial infections, GPCRs which 
represent 1/4 of the total pharmaceutically-addressed drug 
targets, mitochondrial carriers and channels. Two teams, both 
recognized at national and international levels in the field, 
manipulating and crystallizing different membranes proteins 
are associated to the former one to carry out such a 
validation. Together, teams will test the technology with 
approaches covering extraction, stabilization, purification 
biophysical characterization and crystallization of these 
proteins routinely handled in each lab.                                                                                      
Our technology offers important possibilities in term of protein 
study to therapeutic aim and this fact present a strong 
societal impact. A spin-off “Calixar” will be created to carry 
out the economic development of the technology. 
 

Partners 
 

Institut de Biologie et Chimie des Protéines (IBCP – CNRS) 
Institut de Biologie Structurale (IBS – CNRS) 
Laboratoire de Cristallographie et RMN Biologiques (LCRB – 
CNRS) 
Service Partenariat et Valorisation (SPV – CNRS) 
 

Coordinator 
 

Pierre Falson - IBCP - CNRS 
p.falson@ibcp.fr 
 

ANR funding 
 

251036 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

LYON BIOPOLE Medicen 

 
 

 
 
 
 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title NanoContactPrinter Nanocontact printing for high 
resolution patterning 

 
Abstract 

 
 

 
The project entitled ‘NanoContactPrinter’ aims at developing a 
non conventional lithography instrument for high resolution 
microcontact printing. It fits with the ‘Axe thématique 3 : 
Information, Communication, Nanotechnologies’ of the Call. 
Its relevance is due to its high potential in terms of 
intellectual property in a new promising field at the 
convergence of Advanced Surface Chemistry and 
Nanotechnology,     It is reminded that microcontact printing 
uses the micro and nano-relief of an elastomeric stamp to 
form patterns of self-assembled monolayers (SAMs) of thiol 
and silanes on the surface of a substrate through conformal 
contact. Since the invention in the 1990s by Pr. Whitesides et 
al. in the USA, many other ‘inks’ have been developed 
(reactive SAMs, dendrimers, catalysts, biomolecules…) 
demonstrating the high potential of this technology.    In non-
biotech fields, which is the focus of the present project, µCP is 
also of increasing importance in Microelectronics, Organic 
Electronics, Mold Interconnect Devices, Micro-optics, Material 
Science, Medicine, etc.    However printing resolution is still a 
bottleneck in the development of this process.    The INL and 
LSA partners of this project have recently demonstrated High 
Resolution Microcontact Printing at 0.4 µm with a 1st 
generation Microcontact Printer and are engaged in the 
development of an advanced Nanocontact Printer instrument 
thanks to the financial support of the LST partner (project 
protected by a patent application).    In order to facilitate 
future technology transfer, the aim of this 18 months project 
is to accelerate the development of the Nanocontact Printer. 
We plan to: [i] finalize the instrument to print on Ø100mm 
surfaces, [ii] improve printing resolution and uniformity and 
evaluate their limit, [iii] develop printing protocols and 
document them for future users, [iv] test different possible 
improvements of the instruments, [v] demonstrate relevant 
applications in differents fields of Microtechnology and 
Material Science,  [vi] consolidate existing patent portfolio 
and [vii] take this opportunity to develop new intellectual 
property. 
 

Partners 
 

Institut des Nanotechnologies de Lyon (INL) 
Laboratoire des Sciences Analytiques (LSA) 
Lyon Science Transfert (LST) 
 

Coordinator 
 

Michel Cabrera - INL 



 

   

   

Michel.Cabrera@univ-lyon1.fr 
 

ANR funding 
 

254800 € 
Starting date 
and duration 

 

- 18 months 

Cluster label  
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Project title OAKTRACK DNA traceability of oakwood: species & 
geographic origin 

 
Abstract 

 
 

 
A first objective of this project is to validate molecular 
markers previously identified to identify oak trees to the 
species level and to source oak wood lots used by the barrel 
industry. A second one is to make these markers available to 
all interested end-users. Hence, it will become possible by the 
industry to control the wood to be sold or purchased. Close to 
the source, this involves forest managers that grow oak trees 
and sell their wood, and at the other extremity, winemakers 
that use oakwood to age their wines and alcohols. The French 
National Forest Office and the managers of private forests will 
be able to certify the conformity of the logs they sell, by using 
independent and incorruptible evidence provided by DNA 
testing. In addition, the molecular tools will allow oenologists 
to optimize wine and alcohols maturation, by better 
controlling the aromatic composition of the wood, which 
strongly depends on the oak species used and partly on its 
geographic origin. The work implies the validation, in an 
industrial context, of the results obtained during the last 
years in our lab using genetic characterization of DNA isolated 
from dry wood. A single test will be designed that combines 
markers useful for the diagnostic of species and of geographic 
origin. This test will be adapted to two circumstances, 
depending on whether the wood to be studied is obtained 
from oak logs (limited degradation of DNA) or from oak 
staves (highly degraded DNA, requiring a more sophisticated 
procedure). In the course of the project, the validated tools 
will be transferred to a company providing genotyping 
services to end-users. 
 

Partners 
 

UMR BIOGECO (INRA) 
INRA Transfert (IT) 
 

Coordinator 
 

Rémy PETIT - INRA 
remy.petit@pierroton.inra.fr 
 

ANR funding 
 

143676 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

Xylofutur (ex Industries et Pin maritime du Futur) 
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Project title oculotransferrine transferrin and ocular therapy 
 

Abstract 

 
 

 
ABSTRACT    Retinal degeneration has been associated with 
iron accumulation in age related macular degeneration (AMD) 
and in several rodent models which had one or several iron 
regulating proteins impairment. All cells require iron for 
survival and as a cofactor of a variety of enzymes ( However, 
it is also highly toxic due to its ability to generate free radicals 
via the Fenton reaction.Transferrin (Tf) expression, a main 
participant in iron  homeostasis , is enhanced in aging human 
retina. We investigated iron concentration and the protective 
role of human Tf (hTf) in Rd10 mice, a model of retinal 
degeneration.Pixe analysis demonstrated an age-dependent 
iron accumulation in photoreceptors in Rd10 mice. A new 
mice was derived the Rd10/hTf mice which had the Rd10 
mutation and expressed hTf at highly level. These mice 
showed a decrease in the photoreceptors (PR) death and a 
preservation of rods and cones. Ip injection hTf in RD10 mice 
resulted by hTf presence in mice retina and PR degeneration 
was considerably reduced in a dose-dependent manner. In 
Rd10 mice,  hTf expressed by genetic modification or ip 
injected permitted to rescue PR from degeneration. Similar 
results were obtained  by ip injection of Tf in  the RCS rat a 
model of retinitis pigmentosum.This study highlights the 
therapeutical potential of Tf in degenerative disease like in 
retinitis pigmentosa or AMD.  The project is- 1- to determine 
the optimal conditions of Tf delivery in the eye of Rd10 mice 
,RCS rat and P23H rat a model of retinitis pigmentosum by 
IVT injection , a technic which could be applied to human 
treatment since it is currently used to treat exsudative AMD 
with VEGF monoclonal antibodies. 2- to tranfect directly  the 
ciliary muscle with plasmids carrying the Tf gene or part of it 
and to assess the extent and duration of protection of the 
retina . This technic has been  discovered in the laboratory by 
DR F. Behar Cohen and successfully applied to various 
experimental models of retinal inflammation.  3- to discover 
the natural regulators of Tf activity in order to enhance its 
neurotrophic properties and its rôle in regulating RPE 
phagocytosis.  These data would provide the basis for 
licensing the process or other industrial developments 
 

Partners 
 

Centre de recherches des cordeliers UMRS 872 Equipe 17 
(CRC) 
INSERM Transfert  
 

Coordinator 
 

yves courtois - INSERM DE PARIS 6 
yves.courtois@inserm.fr 



 

   

   

 
ANR funding 

 

260000 € 
Starting date 

and duration 
 

- 24 months 

Cluster label  
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Project title OPTIVAC Development of a new platform of 
vectorization of biologically active molecules: 
application to antigen/adjuvant delivery to 

dendritic cells for vaccination 
 

Abstract 

 
 

 
Vectorization of biologically active molecules for their 
selective delivery to target cells is a major objective since this 
strategy allows potentiating the activity of these molecules, 
but also limiting their side effects. In particular, selective 
addressing of antigens of vaccinal interest to dendritic cells 
represents an active field of investigation and is particularly 
promising for the development of new candidate vaccines 
against infectious agents or cancers. Indeed, the dendritic 
cells are the only cells of the innate immune system able to 
activate the naive T cells, which is indispensable to induce 
protective adaptive immune responses. According to their 
phenotype, ontogeny, localization and specialized functions, 
dendritic cells are divided into different subpopulations, 
including lymphoid, myeloid and plasmacytoid subsets, 
identified both in mice and humans. A large body of data 
shows that the level of adaptive immune responses, 
differentiation and specialization of CD4+ Th1, Th2, Th17, or 
regulatory T cells, as well as activation of CD8+ T cells are 
orchestrated by various sub-populations of dendritic cells. 
Therefore, the in vivo mobilization and activation of the latter 
by their direct targeting through specific surface markers, 
represents a critical way for the development of preventative 
and/or therapeutic vaccine candidates against cancers or 
infectious diseases.  We have recently developed a 
vectorization technology to address one or more biologically 
active molecules, including antigens and/or adjuvants, in a 
highly versatile manner, to various target cells and in 
particular to dendritic cell sub-populations. Unlike other 
technologies developed to date, our strategy allows the 
addressing of biologically active peptidic or non-peptidic 
compounds to well-defined dendritic cell subsets. Indeed, 
these compounds can be polypeptides, sugars, lipids or 
oligonucleotides of large size. Application of this technology to 
vaccination will enable to deliver in a highly specific and well-
controlled manner, necessary and sufficient amounts of 
antigens and adjuvants to the same sub-population of 
dendritic cells, selected as a function of the type of the 
adaptive immunity to be induced. This will allow inducing 
optimal and ultimately protective immune responses, without 
undesirable inflammatory responses, frequently related to 
administration of adjuvant.  We have established the proof-



 

   

   

of-concept and feasibility of this approach in different 
experimental models, ranging from synthesis and purification 
of vectorized molecules until in vivo induction of adaptive 
immune responses. All of these results gave rise to a 
European patent application in December 2009. Our current 
project aims to reinforce the results obtained, in order to 
substantiate claims of the patent and strengthen intellectual 
property protecting the developed technology. Furthermore, 
the objective of our project is the implementation of our 
technology for the development of effective therapeutic 
and/or prophylactic vaccines in priority areas in public health 
and economic level, such as adult pulmonary tuberculosis and 
cancers due to chronic Human Papillomavirus (HPV) infection. 
The present proposal will lead to a rapid valorization of this 
technology at the industrial level. 
 

Partners 
 

Unité de Régulation Immunitaire et Vaccinologie. Institut 
Pasteur (IP) 
Czech Academy of Sciences (CAS) 
Direction des Applications de la Recherche et des Relations 
Industrielles (DARRI Institut Pasteur)  
 

Coordinator 
 

Claude LECLERC - IP 
claude.leclerc@pasteur.fr 
 

ANR funding 
 

261740 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
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Project title PELICAN Radar Perception Localization and 
Mapping for Natural areas 

 
Abstract 

 
 

 
In outdoor environment traditional perception systems are 
reaching technical limitations: ultrasounds are disturbed by 
wind while optical devices such as laser or vision are sensitive 
to changes in lighting, rain, mist or dust.     Cemagref has 
been involved for several years in research to bring 
innovative solutions to the problem of perception in external 
environment. We have thus developed an original radar 
imager, based on frequency modulated continuous wave 
technique. Once mounted on a vehicle this radar equipped 
with a rotating antenna, is able to draw a 2D mapping of the 
environment by using the displacement of the carrier. The 
advances made during this program can be regarded today as 
sufficient to file a patent and bring us close to a technology 
transfer.     The objective here is to achieve PELICAN radar, 
which will be a synthesis of research conducted by Cemagref 
in the field of radar during previous projects so as to lead to a 
system close to a marketable product.     Developments 
carried out within this program would contribute to a new 
perception system able to solve some problems in rescue 
robotics (earthquake, firefighting…). It could also deal with 
new needs expressed in the environmental domain.  To 
demonstrate the potential of the Radar, we have chosen to 
associate with an environmental application of mapping in 
rivers monitoring.  The work will be supported by a team 
involved in protecting the results, using a strategy adapted to 
the project. 
 

Partners 
 

Cemagref UR-Technologie et systemes d'information pour les 
agrosystemes (Cemagref UR-TSCF) 
Cemagref DVT Delegation Valorisation Transfert (Cemagref  
DVT) 

Coordinator 
 

Marie-Odile MONOD - Cemagref UR-TSCF 
marie-odile.monod@cemagref.fr 
 

ANR funding 
 

184499 € 
Starting date 
and duration 

 

- 24 months 

Cluster label  
 

VIAMECA 

 
 

 



 

   

   

Programme Emergence 
Edition 2010 

 

Project title PlasmoSC Optimisation and in vivo validation of a 
new antimalarial chemotype agent 

 
Abstract 

 
 

 
Malaria is one of the most widespread parasitic infections in 
the world, infecting more than 300 to 500 million people and 
is responsible for the death of 1 million people a year. The 
spreading of Plasmodium falciparum infection is due to the 
emergence of resistance to almost all available antimalarial 
drugs. Concerned by the need to produce cheap and easy-
made drugs, most researchs devoted to find new antimalarial 
agents are restricted to improving existing drugs, even if their 
therapeutic potential can be endangered by existing 
resistances to the biological target(s). Within this context, our 
project goal is to develop a new and promising therapeutic 
agent with a new chemical scaffold and having an 
unprecedented pharmacophoric function (Spiro-
Cyclohexadienone) for treating malaria, with the expectation 
that new mode of action(s) can be identified at the end.  Two 
important families of antimalarial agents, the quinine and the 
artemisinin, were isolated from plants, selected along human 
history (traditional pharmacopoeia) for their virtue to treat 
fevers. Inspired by this approach, a potent new class of 
antimalarial natural products, the aculeatins, were identified 
in 2000 from a plant used in traditional phytotherapy in 
Papoua-New-Guinea to treat fevers.   A few years ago, we 
have demonstrated that a highly efficient cascade reaction, 
enable to make multiple bonds formations via a biomimetic 
mechanism can ends up by forming the complex 
polyspirocycles structure of aculeatins, starting just from a 
simple phenol and a carbonyl groups. By mastering this 
biomimetic protocol, we were able to make quickly and simply 
the set of structurally complex molecules having the essential 
features of antiparasitic agents, given important insights on 
the structure/activity relationship.   We are working on the 
development of molecules having many advantageous points: 
i) an in vitro efficiency against P. falciparum at nanomolar 
concentration and with a selectivity index over 100 (efficiency 
on the parasite compared to the cytotoxicity on human 
erythroblaste), with a remarkably fast action, ii) a potency on 
the parasite at every blood stages and iii) a dual 
pharmacophoric group which amplify the biological effect.    
During the 24 month of this project, we propose to extent the 
proof-of-concept with the objectives to enhance the in vitro 
activity by one order of magnitude (the low nanomolar range) 
and to be able to cure malaria at blood stage in a rodent 
model. The goal is to bring a new drug candidate at the drug 
development stage concerning its pharmacological profile and 



 

   

   

efficiency. This drug candidate can be further launched into 
regulatory preclinical trials that would include detailed 
toxicological studies in association with pharmaceutical 
groups (licence transfer). 
 

Partners 
 

Université Joseph Fourier (UJF) 
Dynamique des Interactions Membranaires Normales et 
Pathologiques (CNRS) 
UJF-Filiale, Floralis (Floralis) 
 

Coordinator 
 

Yung-Sing Wong - UJF 
yung-sing.wong@ujf-grenoble.fr 
 

ANR funding 
 

248248 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
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Project title RHEACTIF Viscoelastic characterization of 
industrial fluids using acoustical rheology. 
Application to cosmetics and concretes. 

 
Abstract 

 
 

 
The material viscoelastic properties assessment covers a wide 
range of industrial and research problematics, particularly in 
cosmetics/pharmaceutics, cements/concretes, foods, 
polymers and petroleum products. It is indeed essential to 
understand and predict the mechanical dynamic behaviour of 
industrial products in numerous and not exhaustive 
applications such as characterizing the viscoelasticity of 
elastomers, the spreading of a varnish, a paint, a lipstick or a 
concrete, assessing the fluidity, smoothness, or any other 
sensory properties in foods or cosmetics, monitoring a 
polymerisation or jellification process, and so on... Devices 
have been developed to assess these rheological properties: 
rheometers (shear viscoelastic modulus in fluids) and 
Dynamic Mechanical Analysers (DMA, principally adapted to 
bulk and shear viscoelastic moduli measurements in solids), 
answer for a large part to these industrial problematics.  
However, they have some drawbacks, limiting the 
applications: intrusive measurements, sample contamination 
or destruction, limited frequency range.  In the acoustics 
research domain, U930 laboratory developed an innovative 
wave-coupling method to measure nonlinear bulk viscoelastic 
properties. First developed to assess the level of 
microdamage in trabecular bone tissue, this contact-free 
technique has exhibited a larger range of applications, 
particularly for assessing nonlinear viscoelastic properties in 
complex industrial products (fluids, pastes or solids). This 
technique called acoustical rheology, which is patented and 
whose feasibility has been demonstrated, can offer a different 
approach in viscoelastic properties characterisation compared 
to conventional rheology. A first market study pointed out 
that several industrial product manufacturers are interested in 
this innovative approach, especially in cosmetics and 
cements/concretes domains. This study also show that some 
technological and scientific issues are not yet fully matured 
and requires further investigation before transferring the 
technology to industry, justifying the RHEACTIF proposal. This 
project gather 4 complementary academic partners: U930, 
which has developed the acoustical rheology method, 
UMR7615 and UPR3349 which are experts in conventional 
rheology, and the technology transfer department (SPVC) of 
Tours University.  On a technological point of view, we aim to 
develop an acoustical rheology prototype. RHEACTIF will 



 

   

   

particularly allow optimizing and integrating the electronics 
module, other national and European founds being dedicated 
to the mechanics module optimization. On a scientific point of 
view, we have to clearly position these new viscoelastic 
measurements in the routine context of rheology (industrial 
and academic). Experimentally, acoustical rheology and 
conventional rheology results will be compared on various 
fluids materials. Theoretically, an analytical nonlinear 
viscoelastic model will be developed to identify the pertinent 
acoustical parameters in terms of rheological characterization. 
These technological and scientific issues will then be used to 
test the applicability of the acoustical rheology to industrial 
products (cosmetics and cementitious materials). In parallel, 
the economic and legal aspects of the technology transfer will 
be conducted all along the project.  Supported by the Pôle de 
compétitivité Cosmetic Valley, this proposal takes place in a 
larger context, whose finality is to create a start-up 
(Rheacoustics) emerging from François Rabelais University 
(Tours). Two seniors searches from U930, Samuel Callé 
(RHEACTIF coordinator) and Marielle Defontaine, plan to carry 
out this start-up creation, with the purpose to develop and 
sell acoustical rheology devices, at the end of the RHEACTIF 
project. 
 

Partners 
 

UMR Imagerie et Cerveau (INSERM U930) 
Sciences et Ingénierie de la Matière Molle (CNRS UMR 7615) 
Laboratoire Réactions et Génie des Procédés (CNRS UPR 
3349) 
Service Partenariat Valorisation Contrats (SPVC Université 
Tours) 
 

Coordinator 
 

Samuel CALLE - INSERM U930 
samuel.calle@univ-tours.fr 
 

ANR funding 
 

270755,31 € 
 

Starting date 
and duration 

 

- 24 months 

Cluster label  
 

Cosmetic Valley 
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Project title RUBI-CLOCK compact atomic clock based on 
isotropic cooling of rubidium atoms 

 
Abstract 

 
 

 
The objective of RUBI-CLOCK is to bring the concept of a 
compact atomic clock based on cold atoms to a technology 
readiness level that will allow a transfer towards industry. 
Compared to the compact caesium clock successfully 
developed at SYRTE over the last 10 years, the global 
objective of the RUBI-CLOCK project consists in developing a 
new compact clock based on laser-cooled rubidium atoms.    
Working with rubidium atoms opens very interesting 
perspectives for the industrial transfer of this concept. First, a 
global improvement in the clock performance is expected 
since rudibium offers a much lower collisionnal shift currently 
limiting the long term stability and accuracy of the caesium 
clock. Second, utilisation of rubidium atoms offers the 
possibility of implementing an innovative approach for the 
laser bench. This approach relies on the utilisation of standard 
fibered optical components dedicated to telecom applications, 
operated at 1560 nm, followed by a second harmonic 
generation for the conversion to 780 nm. This optical 
architecture will result in a strong simplification of our optical 
bench: first the supply of the optical components will be much 
easier, second the compactness of the setup will be 
considerably improved and third the integration of the bench 
will be greatly simplified since no alignment is required.    
Therefore, with this project, an important step will be made 
towards a commercial exploitation of very high performance 
clocks based on cold atoms. It should lead to the launching of 
a new product that will offer a global performance improved 
by one order of magnitude compared to current industrial 
state-of-the-art. More precisely, at the end of the project, this 
concept will be transferred to an emerging start-up company, 
µQuanS, spin-off from SYRTE and Institut d’Optique. This 
company aims at developing a new generation of scientific 
instruments based on atom cooling and manipulation 
techniques, with a short term focus on atomic clocks and 
matter wave gravimeters. The RUBI-CLOCK project will thus 
yield to an interesting industrial activity that will highlight the 
quality of the research conducted at SYRTE and Institut 
d’Optique. In addition, the project will benefit from a close 
follow-up by Service des Relations Contractuelles et de la 
Valorisation (SRCV) of the Observatoire de Paris, with will 
take care of all aspects related to intellectual property. 
 



 

   

   

Partners 
 

SYstèmes de Référence Temps-Espace (LNE-SYRTE) 
Laboratoire Charles Fabry de l'Institut d'Optique (LCFIO) 
Service des Relations Contractuelles et de la valorisation de 
l'Observatoire de Paris (SRCV) 
 

Coordinator 
 

Noël Prof. Dimarcq - LNE-SYRTE 
noel.dimarcq@obspm.fr 
 

ANR funding 
 

269604 € 
Starting date 
and duration 

 

- 24 months 
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Project title S-Alive Substitution for the lack or absence of 
saliva in patients treated with irradiation for head 

and neck cancer 
 

Abstract 

 
 

 
All demographical studies show a constant increase in cancers 
in the head and neck region, whose annual frequency of new 
cases is estimated at over 400 000 in the world. In France, 
the annual incidence of cases of cancer of the lip, oral cavity 
and pharynx relate to about 15 000 new patients per year. 30 
to 40% of these patients (i.e. 4500 and 6000 patients) are 
treated by radiotherapy (or radiochemotherapy). 90% of 
them will go on to develop temporary or permanent post-
radiation xerostomia (dry-mouth) and/or asialia or hypoasialia 
(lack or decrease in saliva production).  The repercussions 
can be extremely debilitating, ranging from social 
embarrassment (slurred speech, prosthetic instability, 
difficulty in swallowing) to developing serious underlying 
diseases (sleep disorders, candidiasis and bacterial 
superinfections, endobuccal chronic caries, extensive dental 
decay, digestive disturbances, etc.) to a deterioration in the 
general condition with malnutrition.   Currently, treatment of 
these salivary disorders essentially depends on sialagogue 
treatment (stimulants of salivary secretion) if the salivary 
glands are still functional; otherwise, saliva substitutes which 
are either drugs with a pharmacological effect or products 
with a physical mechanism, known as medical devices whose 
purpose is to replace certain physical properties of saliva. 
These products, which compete with our project, are manual 
(spray, gels) or external and linked to removable dentures. 
These devices are restrictive (frequent renewed spraying 
required) indiscreet (external devices) and/or non-useable 
(dentures not adapted to the numerous post-surgical 
situations). Their effectiveness is considered to be moderate.   
Our project aims to demonstrate the concept of a new 
implantable medical device for severe salivary secretion 
caused by head and neck radiation in patients with carcinoma 
of the head and neck. It will be positioned on hold during 
surgery for tumour resection in these patients and will then 
be connected to the motorised module to operate the 
diffusion of an optimised saliva substitute (if xerostomia is 
observed), or withdrawn (in the absence of xerostomia). Our 
project revolves around two parallel and complementary 
research axes which will involve 1) developing a saliva 
substitute with rheological, lubrication and wetting properties 
which are tailored to the pathophysiology of radiation of the 
oral cavity and 2) to develop an implantable, motorised and 



 

   

   

autonomous saliva substitute which improves the intraoral 
distribution of salivary substitutes. Incorporating the 
container and contents will be validated at a pre-clinical trial 
in irradiated animals to demonstrate the concept of a new 
substitute device.  The project already involves a business 
project in the Incubator for Innovative Businesses in Franche-
Comté (Cisteo Medical), which is dedicated to the 
development and manufacturing of new medical devices 
combining established material, associated motor units, 
sensors and embedded energy, in partnership with the School 
of Biomedical Engineers (ISIFC) of the University of Franche-
Comté and the University Hospital of Besançon. The further 
development of the experimental device will be provided later 
with this future company, once a technology transfer 
agreement has been established with this company by the 
valorisation framework of the University of Franche-Comté. 
 

Partners 
 

Centre Hospitalier Universitaire de Besançon (CHUB) 
EA4267 Sciences séparatives, biologiques et pharmaceutiques 
(EA 426) 
Ecole d'Ingénieur en Biomédical de Franche-Comté (ISIFC) 
Institut d'Enseignement et de Recherche en Alimentation, 
Santé Animale, Sciences Agronomiques et de l'Environnement 
(Vetagro-Sup) 
Service d'Activités Industrielles et Commerciales (SAIC) 
 

Coordinator 
 

Christophe Meyer - CHUB 
cic-it@chu-besancon.fr 
 

ANR funding 
 

394248 € 
Starting date 
and duration 

 

- 24 months 

Cluster label  
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Project title SCHISMAL Redox-active 1,4-naphthoquinones to 
kill malarial and schistosomal parasites 

 
Abstract 

 
 

 
Our previous work led to the selection of potent antimalarial 
2-benzyl-3-methyl-1,4-naphthoquinones (benzylNQ) active 
against various multi-resistant strains of Plasmodium 
falciparum and in P. berghei-infected mice (intraperitonnally 
and per os) and not toxic in animals. The compounds are 
devoid of cytoxicity and do not trigger hemolysis of 
erythrocytes at more than 1000-fold the effective dose. Our 
findings suggest that antimalarial lead benzylNQ act as redox-
cyclers being biometabolized through a cascade of redox 
reactions by a heme-catalysed oxidation reaction under the 
specific conditions found in the food vacuole of the parasites, 
and then by a glutathione reductase-catalyzed reduction in 
the cytosol. The biometabolites, the benzoyl analogues 
(benzoylNQ) were shown to act as the most efficient 
subversive substrates of the parasitic glutathione reductase 
(GR) described so far and to redox-cycle 
methemoglobin(Fe3+) to oxyhemoglobin(Fe2+). 
Benzxanthones are proposed to be the final biometabolites 
generated through the cascade of redox reactions. Ultimately, 
the parent antimalarial benzylNQ are suggested to affect the 
redox equilibrium resulting in trophozoite development arrest, 
by drowning the parasite in its own metabolic products. More 
recently, among the less potent antimalarial benzylNQ, a new 
set of 1,4-naphthoquinones analogues – distinct chemical 
functionalities on the 1,4-naphthoquinone core – was 
discovered to display potent antischistosomal effects in vitro 
and in vivo.   Lead optimization of the two series of 
antiparasitic redox-active compounds (antimalarial or 
antischistosomal) is the focus of the present project including 
(1) the identification of unproductive biometabolites 
responsible for drug elimination in the host, (2) Absorption, 
Distribution, Metabolism, Excretion, and Toxicity (ADMET) 
studies, (3) the synthesis of metabolically-resistant 
analogues, and (4) drug combination studies and advanced 
parasitological studies including gametocytes of the parasites 
(malaria) or worms (schistosomiasis), (5) in vivo 
Pharmacokinetics/Pharmacodynamics studies. The test of the 
progress of the present project (2 years) will be the 
preparation of specific drug-candidates with improved 
antimalarial or antischistosomal effects, respective to the 
subset of the molecules, leading to complete cure of animal 
models by oral route, absence of toxicity and absence of 
hemolysis in G6PDH-deficient populations. A second patent, 



 

   

   

related to the first patent (2008) describing the total 
synthesis and therapeutic use of polysubstituted benzylNQ 
and their biometabolites is planned to be registered at CNRS, 
with antimalarial or antischistosomal applications for the two 
sub-set of distinct 1,4-naphthoquinones derivatives. Valuation 
of the drug-candidates will be optimized in close collaboration 
with France Innovation Scientifique et Transfert (FIST SA). 
Cooperative coordination with FIST SA to guide the 
advancement of the project and communication with 
industrial partners will be favored to finalize licensing 
agreements. 
 

Partners 
 

Centre National de Recherche Scientifique- Chimie Moléculaire 
(CNRS) 
France Innovation Scientifique et Transfert (FIST SA) 
 

Coordinator 
 

Elisabeth Davioud-Charvet - CNRS 
elisabeth.davioud@unistra.fr 
 

ANR funding 
 

249444 € 
 

Starting date 

and duration 
 

- 24 months 

Cluster label  
 

Alsace Biovalley (ex Innovations thérapeutiques) 
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Project title Sensunique Optimization of software for high 
quality technical writing: a pilot application in the 

field of health. 
 

Abstract 

 
 

 
« Sensunique »  is a project based on the concept of a 
Controlled Language applied to technical writing (protocols, 
instructions, alert messages). This project aims to optimize a 
computerized writing assistant and to validate its operational 
reality on a corpus of medical and healthcare texts. The 
objective is to demonstrate its usefulness, applicability and 
effectiveness as an innovative Information and 
Communication Technology which meets the needs of public 
or private structures that require high quality technical texts.  
This writing assistant already exists as a prototype and serves 
two main purposes :  a) for technical writers or professionals 
that are required to write technical texts : its goal is to 
optimize the time needed to write and the quality of the 
texts;  b) for the users or readers, may they be professional 
or general public : it goal is to ensure a thorough 
understanding of the texts, whether those texts, whether the 
transmission of information is collective or individual, with or 
without safety dimension.   Yet, for the prototype to be 
transferred to a company and marketed, it has to be 
optimized (in terms of linguistics methodologies implemented, 
ergonomics and hardware development) and validated by 
being used by real users, in its operational environment and 
on a large corpus. This motivates our application.    This 
project takes root on the ANR project LiSe (« Linguistique, 
normes, traitement automatique des langues et Sécurité : du 
« data et sense-mining » aux langues contrôlées », CSOSG 
2006) that was carried out by Professor Sylviane Cardey 
(University of Franche-Comté), in partnership with Airbus-
France and The Cell and Tissue Engineering and Biology 
Federative Research Institute IFR133 (University of Franche-
Comté).   Building on the success and scientific benefits of 
this project , the University of Franche-Comté is planning to 
enhance the value of some of the results (Controlled 
Language and writing assistant), with the aim of creating a 
spin-off. The spin-off project is supported by the Incubator for 
innovative companies of Franche-Comté and has won the 
following awards :   - Concours Numérica 2010, catégorie 
émergence,  - Grand Prix de la Prévention Médicale 2010,   - 
Concours National d’Aide à la Création d’Entreprises 
Innovantes 2010, catégorie émergence.    The results that are 
expected at the end of the project will be valued through:  - A 
patent on the Controlled Language methodology applied to 



 

   

   

technical writing;  - A deposit with the Agency for the 
Protection of Programs;  - The transfer of technology to the 
spin-off of the project LiSe, that will support the marketing of 
the product (if the spin-off project fails, the technology will be 
transferred to another company). 
 

Partners 
 

Centre de recherche en linguistique et traitemant 
automatique des langues (Centre Tesnière) 
Laboratoire d'Informatique de l'Université de Franche-Comté 
(LIFC) 
IFR 133 Ingénierie et Biologie Cellulaire et Tissulaire (IFR 
133) 
Service des Activités Industrielles et Commerciales (SAIC) 
 

Coordinator 
 

Izabella Thomas - Centre Tesnière 
izabella.thomas@univ-fcomte.fr 
 

ANR funding 
 

221373 € 
 

Starting date 

and duration 
 

- 18 months 

Cluster label  
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Project title Traouiero TRAnslation: OEM-able, Unified, 
Integratable Environment and Resources for 

Operationalization 
 

Abstract 

 
 

 
The Traouiero project aims at allowing the operationalisation 
of software tools and lingware techniques and resources 
developed up to now by the GETALP group of the LIG lab as 
operational prototypes.    In the context of the Web 2.0, the 
GETALP proposed to replace the traditional paradigm of 
translation, expensive product paid once delivered, by that of 
multilingual access, a not very expensive service in the form 
of subscription, allowing the collaborative increase in the 
quality of automatically produced “pretranslations”.     A 
start-up was created around this concept, AXiMAG, a BU 
(Business Unit) of Floralis (UJF-subsidiary company) since 
September 2009, and in the process of becoming a SAS. 
AXiMAG starts to develop the products of the research of the 
GETALP, and quickly needs “operationalized” and "scaling up" 
versions and resources.     In addition, the GETALP works on 
the multimodal MT of phrasebooks, on smartphones, for 
under-resourced language pairs, and anticipated the 
possibility of embedded MT in the Ariane-Y project.    This 
project comprises 3 principal parts, named Ariane++, 
iMAG++, and LING++. It happens that, for each one of them, 
we have products or resources resulting from work 
undertaken for a long time, and others developed in recent 
PhD theses. There is currently a unique opportunity for 
operationalising the whole, while calling at the same time 
upon permanent staff with great expertise, and 3 postdocs 
very interested by the operationalisation of the software 
created for their thesis.    The Ariane++ part of the Traouiero 
project relates to (1) the finalization of the specialized 
languages (LSPL) of ARIANE and the tests on iPad/iPod and 
others smartphones, (2) the integration of SECTra_w as a 
corpus server for MT, (3) the integration of PIVAX as a lexical 
server for MT, (4) the adaptation to smartphones of the LSPL 
of Héloïse (ATEF-H, ROBRA-H…) and with the iPad/iPod, (5) 
the creation of a unified EDL accepting the LSPL of ARIANE-Y 
(+SysQ-Y) and of Héloïse, (6) the integration and tests on 
smartphones.    The iMAG++ part relates to (1) the 
modularization of the iMAG-software and the creation of the 
iMAG-relay, (2) the organization as agents with control by 
whiteboard and tasks in infinite loops, (3) the improvement of 
the TRADOH tool of parameterized call to several MT systems, 
(4) the creation of SegDoc, a proprietary segmentor-
normalisor better than those of Google and others, (5) the 



 

   

   

specialized automatic generation of empirical MT systems, 
specialized to the sub-languages of the web sites accessed by 
iMAGs.    The  LING++ part relates to (1) the consolidation of 
existing “expert” MT systems (Russian-French, English-
French, French-English), (2) the reworking of modules of MT 
systems so that they are usable separately (lemmatisers for 
Russian, French, English, German; transcripters), (3) scaling 
up the   OMNIA technique of interlingual semantic labelling of 
spontaneous texts (by interlingual lexemes such as UW++ of 
UNL), (4) scaling up the current multilingual lexical base 
related to UW++: from 200K to 1-2M entries (with 
monolingual and bilingual extraction of multiword 
expressions).    Each one of these 3 parts will be accompanied 
by the valorization partner, who will deal with the aspects 
related with intellectual property, and with valorization. It is 
important that this project leads to products allowing the 
open collaborative development of lingware resources, and 
that the produced software can be used freely for research 
while giving place to remunerations of associated services by 
the commercial users. 
 

Partners 
 

Laboratoire d'Informatique de Grenoble (LIG-GETALP) 
UJF FILIALE (FLORALIS) 
 

Coordinator 
 

Christian Boitet - LIG-GETALP 
 

ANR funding 
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Project title Voltimagmicro Development and 
commercialization of optimal microscopes for 

membrane potential optical recording 
 

Abstract 

 
 

 
The understanding of the brain relies on the analysis of 
electrical and chemical activity from multiple sites of neurons, 
in particular those sites where synaptic signals originate. This 
concept also applies to the study of functional deficits in 
animal models with the ultimate goal of understanding the 
mechanisms of human diseases involving synaptic activity. To 
this purpose, optical techniques are unique in allowing 
recording of chemical and electrical signals from multiple 
neuronal structures at micron and sub-micron scale. The 
achievement of this type of measurements, however, often 
relies on the solution of very challenging technical problems, 
i.e. on the optimization of the optical apparatus which is 
typically available in very few laboratories. In contrast, the 
optical facilities available in several institutes and based on 
equipment from large manufacturers, do not provide enough 
flexibility for experiments of this kind. These factors prevent 
the important diffusion of optical measurements of membrane 
potential.  To overcome these obstacles and satisfy the needs 
of this important market niche, a product that is both flexible 
for a particular experimental investigation and feasible for the 
research budget of individual research groups can be 
commercialized, under a licence agreement, by a small 
company with a long history in this type of product and 
service. Based on the expertise of Marco Canepari and Jean-
Claude Vial, this proposal is aimed at designing and 
developing imaging systems for voltage imaging experiments 
with the ultimate goal of their commercialization. We choose 
as industrial partner CAIRN Research Ltd, a well established 
company in the fields of neurobiology and cardiology, because 
of its long history in customizing microscopy solutions.  This 
project is timing because of the recent solution of technical 
problems related to voltage imaging experiments. In 
particular the dramatic improvement in the resolution of these 
measurements and the limitation of the problem of photo-
toxicity opens the gate to the spread of these methods for 
pre-medical imaging. The coordinator of this project is an 
international leader in the field of voltage imaging and he is 
the editor of the first handbook of this technique. To satisfy 
the particular needs of potential customers, our commercial 
system will be developed starting from two prototypes: A) a 
two-photon microscope to resolve voltage signals from sub-
micron structures and B) a microscope to combine voltage 



 

   

   

imaging with other optical techniques to correlate in space 
and time membrane potential and chemical signals. We 
designed a strategy to assess the capabilities of our system. 
We will make our prototypes available to external scientists 
selected as “potential customers”, to obtain an important 
feedback necessary for commercialization.  Finally, we will 
provide variants of our system, tailored to the needs and 
budget of different experimentalists. 
 

Partners 
 

INSERM (INSERM) 
Université Joseph Fourier (UJF) 
Floralis-Filiale UJF (Floralis) 
 

Coordinator 
 

Canepari Marco - UJF 
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Project title WHATBONE Autologous white adipose tissue 
withdrawn extemporaneously and biphasic calcium 
phosphate particles for bone defect reconstruction 

 
Abstract 

 
 

 
The reconstruction of bone defects is one of the major 
challenges for orthopedic surgeons. The gold standard 
treatment is the bone auto graft withdrawn generally from the 
iliac crest. Nevertheless, this method is associated with 
numerous drawbacks (infection, hematomas, blood loss, 
chronic pain), and for some patients there may be insufficient 
bone. Many natural or synthetic biomaterials have been 
developed to avoid bone auto graft but none of them is able 
to reach its efficiency. Most of the cell-based methods 
proposed in the field of bone tissue engineering propose to 
associate these biomaterials with mesenchymal stem cells. 
These cells are withdrawn from bone marrow or from other 
tissues, selected, grown and differentiated during several 
weeks ex vivo. This approach is expensive, time consuming, 
difficult to transfer into clinical practice and, consequently, 
difficult to compare to bone auto graft.     Our general 
objective (GéPITOs, coordinator) has been to develop a new 
approach of bone tissue engineering easy to use in surgical 
practice (tissue withdrawn extemporaneously, no cell culture, 
preparation during the operating time, low cost), and having 
similar therapeutic properties than bone auto graft. Based on 
recent published data we have developed and patented (2 
patents in 2008) a new type of biomaterial constituted of 
whole blood or white adipose tissue (WHAT) associated to 
calibrated biphasic calcium phosphate micro particles (BCP). 
We have shown that these two composites exhibit strong 
osteogenic properties in vivo in mice.    We have started the 
clinical and industrial transfer of the blood/BCP composite. 
This includes 1) the evaluation in bony site in dog; 2) a study 
of feasibility on human bodies; 3) a pilot study on fifteen 
patients. Implantation in dogs has provided with the proof of 
concept of the efficacy of this biomaterial and the first 
experiment on human bodies has evidenced its easy handling, 
malleability and adaptation to defects of various sizes. The 
pilot clinical study should start in the first months of 2011 as 
soon as we will get the legal authorizations.    The objective 
of the present project is to carry on the preliminary studies 
that we have already conducted with le WHAT and which have 
shown that the association of WHAT/plasma/ BCP particles is 



 

   

   

more efficient that the blood/BCP composite. Besides its 
scientific and clinical interests, this work is a supplementary 
step towards a final application. It should strengthen our 
patents and facilitate the industrial transfer of this 
technology.    The present project will be coordinated by 
GéPITOs and conducted with the National Veterinary School 
of Nantes (ENVN/ONIRIS) and the Inserm U791 (LIOAD), with 
the technical support of the GRAFTYS company which will 
supply the BCP particles used all along this program, and the 
FIST company for the valorization objectives. The evaluation 
of this new biomaterial has been planned as follows: 1) Task 
1: Coordination; 2) Task 2: Optimization of the protocol 
setting of the biomaterial, which has to be applicable in the 
operating room from lipoaspirates; 3) Task 3: Evaluation in 
bony site in dog, which is an excellent model for bone 
reconstruction in human. These experiments will be 
conducted at the ENVN/ONIRIS following two surgical 
protocols already established at ENVN. The analysis of the 
grafted bones (scanning electron microscopy and histology) 
will be carried out at the histological department of the LIOAD 
partner, specialized in hard tissue analysis and which already 
collaborates with ENVN/ONIRIS and GéPITOs; 4) Task 4: 
Development of a commercial kit for the preparation of the 
biomaterial; 5) Task 5: Valorization strategy and 
technological transfer by the FIST company. 
 

Partners 
 

CNRS/Université de Nice, Génétique, Physiopathologie, et 
Ingénierie du Tissu Osseux (GéPITOs) 
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