











FRANCHE-COMTE: MEDICAL INSTRUMENTATION & DEVICES

ISIFC

Training

ISIFC

The FRANCHE-COMTE Higher Engineering Institute
trains engineers in a "double culture" of technology
and medicine, allowing them to understand the needs
of both clinicians and medical personnel.
Their mission is to meet these needs through the design
of innovative products with excellent performance,
safety, quality and cost characteristics. Placements and
projects in companies, hospitals and laboratories pro-
gressively prepare students to work in:

® The medical device industries

® Healthcare and clinical investigation centers

® Innovative health research laboratories

The course includes:
® General and business education
e Life and health sciences
® Engineering sciences
e A third-year option, from:
- Biomechanics and materials
- Instrumentation and microsystems
- Cell and tissue engineering
The course relies heavily on a regional network of
expertise in mechanical engineering and microtech-
nology applied to the biomedical sector.

Special emphasis is placed on:
e Quality and requlatory affairs
e Qualification of industrial processes
e Clinical trials and validation procedures
® The creation of innovative health-related activities
and structures through the virtual company
Biotika in particular

BIOTIKA®

In this module of the ISIFC, all students are placed
in real-life business creation situations, designing
and bringing medical devices to market. The aim is to
accelerate their integration into the jobs market.
Examples of products developed:
e Simulators for training surgery interns
and for clinical investigation
® An artificial saliva distribution device for people
suffering from dryness of the mouth
e Visiotika, an environmental control system using
ocular and infrared commands
® Physiotika™, a device for predictive measuring
of cardiovascular risk
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UTBM - EDIM course: Ergonomics, Design and Mechanical Engineering.

UTBM - ERCOS platform: modeling of the future Médian hospital in Belfort-Montbéliard.
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The University of FRANCHE-COMTE

© 20,000 students a year
Besancon is one of three faculties in France associating
a pharmacy department with a medicine department.

The Medical Sciences and Pharmaceutical Research
and Training Unit welcomes more than 3,200 students
each year and offers courses in medical degrees, higher
university diplomas, vocational bachelor's degrees and
master's degrees. Recognized specialisms include cell
and tissue engineering and biology, neurosciences
and imaging instrumentation as well as computer
science.

Students benefit from a particularly stimulating
educational environment: 27 research units, the
proximity of the FEMTO-ST Institute, a laboratory
classified A+ by the Higher Education Directorate and
French Federal Institute of Research: Cell and Tissue
Engineering and Biology (IBCT - IFR 133) which consists
of 10 research structures within the UFC, INSERM
and Besancon University Hospital.

Multidisciplinary Training Program (PPF)
PPF - Natural environments, anthropized
environments

The objective is to study the effects of anthropiza-
tion on the functioning of environments at various
different levels: transfers of material and environ-
mental contaminants and the risks and benefits
for health.

PPF - Microtechnologies for proteomics
Proteomics is a new discipline consisting of all
the research activities used to gather complete
information on the expression of proteins in
organisms whose genome has been identified.
2 teams:

® Metabolic and cell optimization

® Separation and biopharmaceutical sciences

PPF - Functional and brain imaging
2 principal themes:

e Cognitive neurosciences

e Clinical neurosciences

Training

ENSMM

The National Engineering Institute in Mechanics
and Microtechnology, the only graduate engineer-
ing school in France dedicated to microtechnologies.
A national engineering training centre specializing in
systems engineering and mechanical and mechatronic
microsystems.
® More than 900 students
® 247 graduates in 2008
® 4,600 engineers in employment
® 44 partner universities around the world
® 8 joint degrees: Germany, Spain, Italy, Japan, China,
Brazil, Morocco
® An apprenticeship-based engineering course:
"Specialization in mechanical
and microtechnology production systems"
® 1/3 of the course on industrial placement:
engineering placement and engineering project
¢ 1 master's degree in Industrial Engineering
and Innovation

9 optional specializations in the third year, including
one specific to medical technologies: "Microsystems and
Health".

UTBM

® 2 400 students

® 140 foreign partner universities

e 5 engineering departments

® 450 graduates a year

® 1 apprenticeship-based electrical
engineering course

e UTSEUS - Sino-European University of Technology
in Shanghai

EDIM: Ergonomics, Design and Mechanical
Engineering

The objective of this UTBM course is to train generalist
engineers in the design, development and assessment
of products, systems, environments and tasks, in order
to make them compatible with the needs, expectations,
capacities and limits of humans.

Every aspect of the human being is taken into account,
from muscles and bones to emotions, by integrating
the fundamental principles of two disciplines, namely,
ergonomics and design.
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DIXI MICROTECHNIQUES markets implantable electrodes for neurosurgical treatment of epilepsy and Parkinson's disease under
the brand name DIXI MEDICAL.
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ART

ZIMMER FRANCE MANUFACTURING

Success stories

Sophysa

Although Sophysa was founded in Besancon, it is now
part of the Japanese group Tokibo. Specializing in the
design and manufacture of neurological implants,
in 1985 the company was responsible for a major
advance in the treatment of hydrocephalus with the
development of the first programmable valve in the
world.

Sophysa currently employs silicon microsensor tech-
nology to monitor intracranial pressure and manu-
factures implanted ports for chemotherapy and
pain management, as well as electrodes for artificial
pacemaker leads etc.

FCI - France Chirurgie Instrumentation

This company specializes in biomaterials used in
ophthalmic surgery. In 1987, it launched Métaireau,
the first silicone prosthesis for lacorhinostomies.
A new version of the artificial cornea is currently
being researched to provide an alternative to cornea
transplants.

Syntheés

The Swiss group Synthés has its head office in Etupes
in the department of Doubs.

The company markets instruments, implants and
biomaterials for surgical fixing, and correction and
regeneration of the skeleton and soft tissue. With
offices on each of the world's continents, it employs
approximately 9,000 people.

Zimmer France Manufacturing

One of the world's leading companies in prosthesis
design and manufacture, this company has been
located in the heart of the Besancon urban area since
1989.

The site manufactures hip implants and instruments.
It also develops and produces tailor-made prostheses
for specific diseases and surgical requirements.
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LIBC: development of reconstructed skin models for skin grafts.
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An example of skills transfer
in cutaneous biology

The LIBC, or Cutaneous Engineering and Biology
Laboratory, is a university laboratory run by Profes-
sor Humbert, head of the Dermatology Department.
It has conducted numerous studies for the cosmet-
ics industry demonstrating the effectiveness of the
products brought to market.

This activity has been transferred to the private
sector to allow the laboratory to concentrate
exclusively on research.

Bioexigence resulted from this transfer in 2004
The company has specialized in the culture of cells
taken from healthy and/or diseased skin, on which
it studies the effectiveness of active principles.

It also offers cosmetic and pharmaceutical labora-
tories the technique of ex vivo cutaneous microdi-
alysis which can be used to compare the delivery
of active principles through the skin using several
formulations (liquid, ointment, patch etc.) and to
therefore select the most appropriate solution.

Skinexigence was created in 2006

Its purpose is to assess the efficiency of dermato-
cosmetic products using innovative biometrologi-
cal methodologies. Its principal strength lies in its
expertise in digital image analysis and processing.

It offers a complete service from protocol writing
to trial implementation, including statistical analy-
sis and the production of detailed reports. Its cus-
tomers include L'Oreal, Chanel and Bulgari.

Success stories

Statice Santé

A microtechnology company serving the biomedical
sector, Statice Santé manufactures implants, instru-
ments and medical devices in accordance with the
specifications of its customers:

® neurology and urology implants and gastric bands,
all in silicone;

e orthopedic implants in mixed polyurethane-
titanium or overmolded with biocompatible
materials;

e electrophysiology catheters;

e bioresorbable metal or plastic stents with femto-
second laser cutting.

Alcis

This company specializes in the design and/or manu-
facture of medical devices: implants, electrophysiology
catheters to diagnose cardiac arrhythmia and intrac-
erebral electrodes and associated accessories to diag-
nose and treat epileptic foci. Alcis also provides a glo-
bal service which includes product design, conducting
trials, tests and qualification, manufacturing, inspec-
tions, clean room packaging (ISO 5 to 7), sterilization
and preparation of the requlatory and technical docu-
mentation required to obtain CE and/or FDA approval,
together with its monitoring and maintenance.

Dixi Microtechniques

A company with its origins in watch-making, since
the 1970s Dixi Microtechniques has focused on
the development and manufacture of intracerebral
electrodes in close collaboration with internationally
recoghized teams and specialists in functional and
stereotactic neurosurgery.

Today, Dixi Microtechniques uses its expertise to de-
velop and manufacture new generations of electrodes
which, in addition to providing the high levels of per-
formance required, take into account the economic
realities of the health sector.
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MICRO-MEGA: an undisputed leader and specialist in endodontics, MICRO-MEGA manufactured its first nerve broach in 1907.
With recognized expertise in microtechnology and bar-turning of long, small-diameter parts, the company designs and manufactures
a range of surgical products.
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CG TEC - MICRO LAB
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Success stories

CG TEC

An expert in high-precision plastics processing, CG TEC
manufactures assemblies of microtechnical mold-
and overmold-injected parts composed of high-
performance techno-polymers. The company's teams
carry out client projects from process design to
commercial production of finished products.

DETEC ECUTIS

The privileged partner of health professionals, providing
services ranging from technological, regulatory and
economic feasibility studies to turnkey production
of non-invasive medical devices, DETEC specializes in
the engineering of industrial projects. The company
designs and manufactures special dosage, measuring
and packaging machines which have applications in
nuclear medicine, dermatology, dental surgery etc.

Hardex - Paris Implants

Located in Marnay, Hardex/Groupe IMI specializes
in manufacturing and machining small-size, high-
precision technical ceramics with applications in
many different fields, including medical uses. In 2006,
Hardex bought Paris Implants which, by combining
new technologies and different design approaches,
contributed to the renaissance of "ceramic” products
which had fallen out of favour with dental surgeons.
Hardex manufactures screw-in implants in self-
tapping zirconium oxide. By controlling the whole
production chain from powder to dental implants,
the company is able to guarantee the implantability
of its products.

BV proto

Located in France's watch-making region, BV proto
is one of the first service provision companies to
have a metal powder laser fusion machine. It offers
prototyping services and fast manufacturing of metal
parts.

Medical applications currently include prototyping
of knee implants, tools for implant insertion and
various small medical tools.
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Setting up in business

TEMIS, a microtechnology cluster

A centre for technology companies:
® 30 ha of serviced plots
® 2,700 m2 of rental and service areas for companies
® 2300 m2 dedicated to research, with MIMENTO

A site bringing together key players in the world
of innovation:
® [nnovative companies working in automation,
robotics, the biomedical sector, medical devices
and biotechnologies
® Support services: innovative business incubators,
nurseries and business hosting services
® University industrial and commercial services
e ATransfer cluster with the Pierre Vernier Institute
® The Microtechnology competitiveness cluster
e A Research cluster with 35 laboratories
e A Training cluster with ENSMM, the French
National Engineering Institute in Mechanics and
Microtechnology, and the CFAI, a Training Centre
for Industrial Apprentices.

TEMIS HEALTH, the Besancon Health Cluster

A business cluster created specifically for companies
working in the health, medical, biotechnological and
medical-surgical equipment sectors.

17 hectares available organized around the School
of Medicine and Pharmacy at the Jean Minjoz Univer-
sity Hospital (CHU), the Edouard Belin International
Institute of Telemedicine Systems, INSERM, the French
Blood Agency (EFS), IFR 133 and the Micro-Tech Health
platform with its center for clinical investigation
of technological innovation.

TEMIS SCIENCES

A project to house the Besangon research departments
of the FEMTO-ST Institute and its technology resources
in the TEMIS technical center.

Investment of €32 million in the construction of an
8000 m2 building and extension of a clean room which
will be doubled in size to provide 800 m2 in a single
location.

Cluster of innovative health technologies

An alliance of industrial expertise to serve health
A range of multisector know-how: precision engineer-
ing, automation/robotics, information technology, elec-
tronics, engineering, plastics processing etc., all located
near design offices, university laboratories, hospitals and
universities, making it possible to mobilize significant
resources and to provide innovative responses to the
development of medical devices.

The Cluster benefits from the industrial traditions of
the Belfort-Montbéliard urban area where leading in-
dustrial companies are located.

Made-to-measure solutions for medical devices.

® Medical devices: prostheses, ortheses, nursing beds,
surgical equipment, hospital equipment etc.

® Medical imaging

® Fquipment for the drugs industry: packaging,
production control systems, packing machines etc.

¢ Telemedicine: remote monitoring, medical robotics,
computer-assisted surgery etc.

A coordination team supports companies
in many different procedures
® Networking
e Setting up joint projects
e National and international partnerships
e Assistance with completion of paperwork: business
creation, development, innovation, international
expansion, transfer, monitoring
® Organization of working meetings

The objective is to encourage companies, private
and public research laboratories, training centers and
competitiveness clusters to work together.

Business hosting sites
in the Belfort-Montbéliard urban area
¢ Belfort: Techn'hom
¢ Belfort: Aéroparc de Fontaine
® Delle: Technoparc binational
® Héricourt
® Montbéliard: Numérica
* Montbéliard: Technoland
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LOUIS PASTEUR, born in Dole (Jura) on 27 December 1822 - FRANCHE-COMTE:
microbiology pioneer. birthplace of the French eyewear industry.

FRANCHE-COMTE:
from watch-making to microtechnologies. in Thoirette (Jura) - doctor, biologist and physiologist.
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Over the course of its history, FRANCHE-COMTE has
excelled in the cultivation of technical and scientific
expertise thanks to a number of highly talented people.
Here are just a few examples.

The evolution of technology

Microtechnologies originated in this region. Result-
ing from know-how developed in the watch-making
industry, microtechnologies have become an essential
component in the production of medical instruments,
devices and equipment.

Miniaturization, the development of products inte-
grating an increasingly large number of functions,
reduction in footprint size and minimization of en-
ergy consumption are all parameters which make
FRANCHE-COMTE know-how absolutely essential.
FRANCHE-COMTE is not only recognized for its tech-
nical and industrial expertise, but it has also been
the home of numerous scientific talents.

The teaching of medicine

The first university with a medicine faculty opened
in Gray in 1287 and was transferred to the University
of Dole in 1422. In 1480, Louis XI moved the Uni-
versity to Besancon. A chair devoted to the teaching
of anatomy was created in 1619.

In the time of Louis XV, surgeons, who until that point
had been empirical practitioners with the dubious title
barber-surgeon, were finally recognized, trained and
awarded qualifications.

After the revolution, it became accepted convention
to make surgery courses free for apprentice surgeons
joining the army. During the First Empire, Napoleon or-
dered the creation of a school of medicine in Besangon
for training medical officers in the Imperial Army.

Doctors in FRANCHE-COMTE...

From very early on, the reputation of FRANCHE-
COMTE doctors extended well beyond the borders of
the region: some notable examples are Jacques Coytier
de Poligny who treated Louis XI, Etienne Saule was
the doctor of Charles V, and Jean George Duvernoy
was the physician of the king of Wiirtemberg.

History

The history of medicine in FRANCHE-COMTE also
highlights the human and campaigning talents and
qualities of these doctors who contributed to the
development of medicine and supported the trans-
formation of society.

...humanist scientists

Doctors in FRANCHE-COMTE were interested not only
in disease and suffering but also in the conditions
under which medicine was practiced.

Dr. Jean Bauhin discovered the means to eliminate
the spread of plague and set up the first council of the
French medical association in Montbéliard; Georges
Cuvier was the founder of comparative anatomy and
paleontology; Jean Frangois Xavier Girod was the
first scientist to demonstrate the effectiveness of the
smallpox vaccine; Percy played a founding role in de-
veloping the concept of neutralization of the health
service prefiguring the creation of the Red Cross,
and the teaching principles of Pierre Joseph Desault
led to the development of surgical anatomy in France.

Medical genius in FRANCHE-COMTE:

Desault, Thomassin, Percy and Bichat

In the field of surgery, Desault created and perfected
many instruments and experimented with new operat-
ing techniques.

Thomassin created the first ambulances and founded
a clinical teaching course.

Pierre Francois Percy, chief surgeon of the armies of
the Republic and then the Empire, wrote a dissertation
on incision scissors and the development of surgical
knives.

Xavier Bichat's studies of tissue were an essential stage
in the development of biology. In 1806, Briot became
one of the first teachers of "Practical courses in medi-
cine, surgery and pharmacy”, thus initiating the resto-
ration of medical teaching.

It is therefore not by chance that today's FRANCHE-
COMTE is rich in so many assets, making it one of
the best European locations for the development
of medical technologies and instrumentation.
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