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People, Plants, for ever.

French Competitiveness Cluster
Industries and Agro-Resources

Non-food valorization of agro-resources
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Project size

French supporting agencies for research and 
innovation projects

Non cooperative research Public researchPrivate/public partnership

Research type
Market driven Fundamental

Agency for 
Industrial Innovation

OSEO

National Research 
Agency

« Enterprises
Competitiveness Fund »

Ministry of Industry

Competitiveness 
clusters
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To strengthen France’s industrial competitiveness
To enhance economic development 
To strengthen the image of France as a leader in cutting edge 
technologies
To place enterprises at the centre of innovation process
To favour synergies with local R&D potentials in order to 
attract new investment and skills
To involve local authorities on all aspects of development and 
projects 

Clusters: the Government’s Goals

« A pole of competitiveness is defined as the combination on a given 
geographical area of companies, education centers, public and private 
R&D units, committed to a partnership process aimed at the creation of 
synergies around common innovative projects. »
Extract from the projects call “ Poles of competitiveness ”
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What  is a Competitiveness  cluster ?

– A tight partnership within a defined geographic 
area of companies, research centers, educational 
institutions and, in our case, agriculture

– A network of private-public, private-private and 
public-public partnerships committed to the creation 
of synergies for common innovative projects,

– A research network, which aims to reach the 
critical mass for international visibility.
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Sectorial French clusters cartography

IAR

Worldwide impact

Worldwide spread

The 71 
Competitiveness 

Clusters in France.
17 are global ones
54 are smaller and 
more specialized
On the basis of a 

regional approach, but 
some are linking 2 

regions
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Berlin

Milano

Bern

Stuttgart

London

Paris

Amsterdam

Brussels

Amiens

Reims
Chalons

Troyes

Laon

WORLD CLASS- FRENCH COMPETITIVENESS CLUSTER

Industries and Agro-Resources

Compiègne

Picardie and 
Champagne-Ardenne

regions
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A major area for agricultural and biomass
resources

Picardie and Champagne-Ardenne
account together in France for :

78% of sugar beet
80% for alfalfa

24% for barley
19% for wheat

12% for rapeseed

Specific crops : 
Linseed – flax  

Hemp

Forestry: 25% of the area

Ref : Agreste, 2004
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St- Quentin

Beauvais Compiègne

Amiens

Chaumont

Troyes

Chalons en 
Champagne

Reims

Laon

Sugar refineries
Starch refineries
Malt houses
Oil crushing
Dehydration
Mills

A strong Agro-industrial area
> 200 companies    – 26 000 jobs

Structured industrials
chains

Well known
industrial actors

A collection 
of great brands 
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The R&D areas : around 1000 researchers 

University of 
Picardie

ARI Picardie
Incubateur
Plateforme 

technologique

INRA
AGRO-

TRANSFERT

URCA / 
CNRS / 
INSERM

INRA
CARINNA

ENSAM

ISAB
CERTES

INRA

UTC

INERIS UTT

Public research

> 50

20 à 50

< 20

Researchers :

ARD
Chamtor

Cristal Union
Soliance

Champagne 
Céréales

C5D
FUTUROL

Soufflet

Plastic-
Omnium

Novance
Clariant

CRITT mdts
CTIF

Sommer-
Allibert
P2MI

CVG
CTCPA
Valeo

CRITT 
Polymères
Bourjois
CETIM

Cray Valley
Faurecia

Vico

> 100

50 à 100

< 50

Researchers

Private research

Faurecia

TEREOS

IFTH
FRD

ARVALIS
Agro-

Transfert

+ Technopole NOVA (project) in Pomacle / Reims

Pole 
technolo
-gique 

de 
Nogent
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ENTREPRISES

ORGANISMES
DE

FORMATION

Our members

Utiliser toutes
les composantes

de la
Plante

BIOREFINERY
CENTRES 

DE 
RECHERCHE

10 Research and Technology 
Transfer centers

Biomass producers (agriculture, 
viticulture and forestry) 

Industrial and commercial firms

4 main Universities and other high schools
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Our objectives

– To develop the attractiveness of the two Regions.

– To improve the industry competitiveness through 
R&D and Innovation.

– To replace oil based products by bio-based products, 
with respect to sustainable development.

– To develop new outlets for agriculture (non food 
valorization) and to anticipate forthcoming 
agricultural mutations.

12
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New industrial needs – a biorefinery concept

Fossil energies prices increase
New environmental and climatic factors

Agriculture mutations
International competition

Industrial needs

BIOREFINERY – GREEN CHEMISTRY

Biomolecules
Chemical intermediates, 

glue, Lubricants, 
surfactants

AgroMaterials
Building, Paper, Textile, 

Plastics, Packaging

BioEnergies
Biofuels, biodiesel, 

bioethanol, electricity heat

BioIngredients
Food Ingredients,
Processing aids, 

nutraceutics
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R&D projects on biorefineries
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BIOMOLECULES
PHARMACEUTICAL

(vitamins, antibodies...) 

CLEANING INDUSTRY

COSMETICS
(cream, shampoo...) 

OIL & LUBRICANTS

SURFACTANTS

CHEMICAL   INTERMEDIATES

ALCOOLS & SOLVENTS
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Biobased Products : Markets
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SYNTHONS project
Developing Chemical intermediates

Development of 2 technological 
platforms to evaluate the feasibility 
of the industrial production 
of chemical intermediates 
from plants 

PLANT PLANT -- CROPSCROPS

WhiteWhite

BiotechnologyBiotechnology

Green Green 
ChemistryChemistry

Chemical Chemical 
IntermediatesIntermediates

90 % organic chemistry will be made from renewable resources in 2090 !
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SYNTHONS project 
A major collaborative industrial biotech research platform

A collaborative complementary team
A.R.D.: (Agro-industries Research & Development) Industrial Biotech research 
company (organism modification, experimentations, scale-up, pilot, ), controlled 
by the leading cooperatives of the agri-business in France, is the leading 
structure of the sector.
I.B.T.: Troyes Institute of Biotechnologies (Intellectual property, biochemical, 
organism modification). Leading technological transfer institute.
BMSystems: Predictive integrative Biology expertise.
C.V.G.: Chemistry team leader based in Picardie for “green” sourcing research.

Three major European chemical companies 
proposing their target molecules to the platform

L’Oréal: World leader in the cosmetic market
Rhodia: Major actor in the fine chemicals market (former Aventis fine chemicals)
Arkema: Major actor in the chemistry market (former Total chemicals business)
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• SERVICE PROVIDER FOR R&D IN

PLANT BIOMASS 
EXTRACTION, CRACKING 
and MODIFICATION

• DEVELOPMENT OF 
TURNKEY INNOVATIVE 
PRODUCTS & PROCESSES 
FOR INDUSTRIAL 
COMPANIES

SYNTHONS project : CVG
Plant-based innovation for industrial development
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TOGETHER WITH OUR CUSTOMERS 
in each step of the innovation process 

Market evaluation

Techno-economics feasibility, 

Project design and follow-up.

R&DTechno–economic 
studies & 

prospectives 

Scale up & 
technology transfer

Development of innovative 
products & processes, 

Prefeasibility studies.

EXTRACTION

SEPARATION

DRYING

EXTRUSION & REACTIVE EXTRUSION

ANALYTICAL PLATFORM

SYNTHONS project : CVG
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Kit list :

Analytic tools : GC, HPLC, HPIC, IR, UV 
Physical characterization tools : Rheology, texturometry,
viscosity
Method adjustments…

Décanteur

Pilot plant

Flame proof area

10 / 15 m3 vessels

Analytic
Characterization

RVA

HPLC, HPIC, GC
Texturomètre

Rhéologie

3000 m² buildings including 2500 m² labs & pilot plants

SYNTHONS project : CVG
Labs and Pilot plants
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Kit list :

Jacketed vessels from 5l to 15m3, flame proof &
high pressure vessels …
Decanters, disk stack centrifuges …
Milling, extrusion …

3000 m² buildings including 2500 m² labs & pilot plants

Décanteur

Pilot plant

Flame proof area

10 / 15 m3 vessels

Decanter

Biomass 
cracking & 

Pretreatment

SYNTHONS project : CVG
Labs and Pilot plants
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3000 m² buildings including 2500 m² labs & pilot plants

Chemical or 
enzymic 

modification 
of biomass

BC 45

BC 21

Pilot 
Pyrolyser

Equipment :

Reactive Extrusion (BC 21, BC 45, EVOLUM 32) equipped with
Hastelloy configuration for tough chemicals
Pre industrial pyrolyser for process evaluation 
Chemical and enzymatic vessels including subcritical water
experimentations

EVOLUM 32

SYNTHONS project : CVG
Labs and Pilot plants
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Equipments :

Whole range of membranes up to 30 m2

Precipitation & Cristallisation techniques
Falling film evaporators (1 m3 /h & ATEX)
Mono & multistages spraydryers (up to 100 l/hour)

3000 m² buildings including 2500 m² labs & pilot plants

Réacteurs ADF

Décanteur

Purification  
Concentration 

Drying 

Falling film 
evaporator

Membranes

Spray
dryer

Conical 
dryer

SYNTHONS project : CVG
Labs and Pilot plants
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AGRO-INDUSTRIE RECHERCHE ET DEVELOPPEMENTS

SYNTHONS project : ARD
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SYNTHONS project : ARD
Stakeholders



IAR - Competitiveness Cluster with a Worldwide Vocation

71 people, in 7 teams:
1. Fractionation and pilot

2. White Biotechnologies

3. Green Chemistry

4. Agromaterials

5. Analytical Chemistry

6. Formulation

7. Environment

+ Maintenance

4 research teams

3 support teams3 support teams

SYNTHONS project : ARD
Labs and Pilot plants
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1.1. ANALYTICAL AND RESEARCH LABORATORIESANALYTICAL AND RESEARCH LABORATORIES

Analytic                NitrogenAnalytic                Nitrogen head space GC                     HPLC              Potentiohead space GC                     HPLC              Potentiometrymetry

Spectrophotometry    BiodegradabilitSpectrophotometry    Biodegradabilitééy     Rheology        Tensiometry          Elisa Test      y     Rheology        Tensiometry          Elisa Test      

SYNTHONS project : ARD
Labs and Pilot plants
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2 . 2 . 
TECHNOLOGICATECHNOLOGICA

L HALLL HALL

Micro pilot         Pilot          Evaporator  AtomisationMicro pilot         Pilot          Evaporator  Atomisation

Filtration      Electrodialysis   Centrifugatoion  DryerFiltration      Electrodialysis   Centrifugatoion  Dryer

SMB ChromatographySMB Chromatography

SYNTHONS project : ARD
Labs and Pilot plants
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3 . FERMENTATION LABORATORY3 . FERMENTATION LABORATORY

MicroMicro-- and ultrafiltrationand ultrafiltration

Scaling up of fermentation processes from  2 litres up to 80 mScaling up of fermentation processes from  2 litres up to 80 m33

Fermentors :Fermentors :

2 x 2L5L   3 x 20L   1 x 100L2 x 2L5L   3 x 20L   1 x 100L

SYNTHONS project : ARD
Labs and Pilot plants
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• The CADI™ (Computer Assisted Deductive Integration) proprietary modeling approach is the most efficient 
synergic process linking organic non-linear integration (Brain intelligence ) and in-silico data processing power 
(collecting, structuring and manipulating data) to build validated biological interaction maps. CADI ™,  based on  
negative selection concept, was invented in 2002 by Dr. François Iris, founder, Chairman and CSO ofBMS.

• The CADI™ models, belong to the non-mathematical holistic and heuristic class of models. They can describe the 
dynamics of a pathological process and/or the pathological mechanisms vs. control. They are surely not exact maps 
of the complex reality, but they are pertinent representations that gather the minimum knowledge and intelligence 
necessary to allow researchers to take the best possible decisions for the best possible results.

CADI™ models key facts:
It is the minimum validated knowledge 

necessary to describe in detail a living 
process in a defined context

It is a detailed map of inter-cellular 
and/or intra-cellular mechanisms 

associated with a biological status. It 
can describe the dynamics of a 
pathological process and/or the 
pathological status vs control. 

It is the most effective process to date 
to transform raw information into 
directly exploitable knowledge.

It is the most efficient necessary step 
to define the contexts and the 

parameters to build local pertinent 
mathematical models

The complex system to study A CADI™ model representing 
the system in a specific context

Organs level

Cells level

Molecules level

SYNTHONS project : BMSystems 
CADI™ Description
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Team Competences gathered A.R.D. BMSystems IBT
• Stat of the art survey,sourcing possibilities, 
• Exploitation freedom
• CADI feasibility controls check
• Micro-organisms selection
• First cost estimation
• Production of the initial CADI model
• Modification protocols proposition:
• Option A: Optimization proposals without genetic modification
• Option B: Genetic modifications proposals
• Genetic modification realizations
• Experimental evaluation protocols design
• Optimization of the interesting proposals
• Experimentations
• Production of the CADI n+1 model and go to Option A or B (above)

X
X

X
X

X
X
X
X
X

X

X
X
X
X
X
X
X

X
X

X

X
X

X
X

X

X

X

Teams experimental equipments available A.R.D. BMSystems IBT
• CADI modeling tools (software, processes, methodology)
• Molecular biology
• Microbiology
• Screening, clones selection, Genetic engineering
• Experimental validation:

–Laboratory scale from 2l to 150l
–Scale-up simple pilot up to 5 m3
–Scale-up bio-production pilot from 10m3 to 40 m3
–Works design, Industrial engineering
–Estimation and industrial cost fine tuning
–Molecules purification

X
X
X
X
X
X
X
X
X
X

X
X
X
X

SYNTHONS project : 
Three partners: One integrated platform
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Synthons platform development  (2 years)
Creation of the leading French industrial biotech consortium mid 2006.
I.A.R. Competitiveness Cluster accreditation and financing late 2006.
Kick-off meeting early 2007.
Construction of the first CADI models mid 2007.
Identification of new pathways of interest late 2007.
Start of the construction of the first modified micro-organisms early 2008.

Synthons platform success factors
The integrated platform has been developed with the best experts
in their respective field.
Each partner spends its resources to improve its proprietary tools and 
processes and not to develop complementary competences a partner
could provide.
Each partner finances its costs and shares with the relevant partners the 
future returns.

SYNTHONS project :

Facts and figures
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White Biotech Demonstration 
Plateform

20 millions Euros Investment

First molecule : 

Succinic Acid

Joint-Venture with DNP 
(Diversified Natural Product)
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Succinic acid

C4H6O4 MW = 118.09

C4H6O2 MW = 86.09

γ-Butyrolactone

Tetrahydrofuran

C4H8O MW = 72.11

2-Pyrrolidone

N-Methyl pyrrolidone

C4H7NO MW = 85.11

C5H9NO MW = 99.13

1,4-Butanediol

C4H10O2 MW = 90.12

1,4-Diaminobutane
C4H12N2 MW = 88.15

Succinonitrile

C4H4N2  MW = 80.09

Dimethylsuccinate

C6H10O4 MW = 146.14

4,4-Bionolle®

(polyester) 

Succinic acid:a platform molecule

NH2
NH2

O

O

Succindiamide
C4H8N2O2 MW = 116.12
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EthanolEthanol

COCO22

Succinic acidSuccinic acid

Diethyl  succinateDiethyl  succinate

Succinic acid : 
a new step towards biorefinery

Integrating the succinate and the ethanol fermentations 
would decrease carbon lost as waste CO2 and produce 
three commercial products; ethanol, Succinic acid and 
diethyl succinate within the same site.
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Bioraffinerie
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Starch Mfy
Chamtor

Laguna – Wastewater Treat.– CH4
Chamtor – Cristal Union

Pulp Paper Straw Plant
CIMV

Cosmetic
Soliance

Sugar Mfy 
Cristal Union

Dehydratation
Alfaluz

Distillery
Cristanol I

Silos
Siclae

Pomacle

Bazancourt

Succinate
DNP-ARD

Feed
Copam

Sugar factory 
Cristal Union Distillery

Cristanol I

Distillery
Cristanol II

Starch factory
Chamtor

Silos
Siclae

Biomass Cogeneration (CHP) 
Chamtor – Cristal Union

Laguna – Wastewater Treat.– CH4
Chamtor – Cristal Union

Pulp Paper Straw Plant
CIMV

Cosmetic
Soliance

Succinate
DNP-ARDSurfactants

Oleochemistry
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PROJECTS since 2005

• 72 projects labellized

• 49 projects financed

• Projects financed : 221 MEuros

• Public subsidies :30 to 40 %
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International collaborations

1. Objectives
1. Partnerships, especially with other clusters
2. International Technological Partnerships for 

small and medium size companies
3. To promote the scientific and technological 

image of the two regions

2. Selection of countries
1. Europe
2. ROW 1 : Canada, USA, Japan, 
3. ROW 2 : Brazil, India, China

3. Involvement in international projects
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Conclusion

1. We organize and manage a network gathering companies, 
agriculture, research and training organisms.

2. We set up industrial R&D projects and do project engineering

3. We evaluate and labelize RDT projects.

4. We try to find the best financing solutions for RDT projects.

5. We open new markets for non food uses of plants.

6. We promote the scientific and technological image of the 2 regions.

7. We try to build a vision of the future for agroindustrial 
products (markets and technologies).

8. We develop international collaborations
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People & Plants, for ever
www.iar-pole.com

Welcome in France  
in  Champagne Ardenne and Picardie ! 


