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CALIPSO: revolutionizing the management of bioproduction processes in
healthcare

e A structuring R&D project for French medical research, financed and coordinated by a
consortium of high-profile industrial and public actors.

e An essential mobilisation to accelerate access to hew treatments at an acceptable cost,
to ensure France’s competitiveness and its health independence.

Paris (France) — September 16", 2021 — Sanofi, Capgemini, Ypso-Facto, GPC Bio, CEA,
and CentraleSupélec announce the launch of the project CALIPSO (Capteurs en Ligne
de Procédés et Solutions Innovantes en Bioproduction, or Online Process Sensors and
Innovative Bioproduction Solutions). This project, with a total budget of nearly €17.5M,
is publicly backed to the tune of €M 8.059 as part of the PSPC n°9 call to tender, operated
on behalf of the State by Bpifrance through the Future Investment Program (PIA). The
objective of the CALIPSO project is to develop a new generation of tools that will
revolutionize R&D methodology and the management of industrial bioproduction
processes, thus enabling productivity gains up to a factor 10.

Biomedicines constitute a range of innovative medicines, which have the distinctive feature of
relying on extractions from living biological organisms for the production of their active
ingredients. Biomedicines currently represent 40% of medicines under development, thus
giving them a crucial role in the therapeutic arsenal available to healthcare professionals.
These innovative therapies pave the way for the emergence of new generations of vaccines
and treatments for diseases which are currently incurable with medicines based on synthetic
chemical active ingredients.

While France is a latecomer regarding the production of biomedicines and is dependent on
imports for medical equipment, active ingredients and medicines, actors in the bioproduction
sector are mobilizing to boost French production capacities to adapt to market demands. This
collective effort is necessary to enhance productivity, accelerate access to new medicines at
an acceptable cost as well as to ensure France’s competitiveness and its health independence.
It is a strategic issue that has been identified by the Comité Stratégique de Filiere-Industrie et
Technologies de Santé (Strategic Committee for the Healthcare Technology and Industrial
Sector).

A new paradigm for bioproduction processes



The objective of the CALIPSO project is to offer a new approach to manage bioproduction
processes, by developing cutting-edge technologies along with IT solutions that enable their
exploitation. The use of digital tools and solutions on bioproduction development lines will
increase productivity whilst ensuring the production of very high-quality batches.

The project will lay down the groundwork towards more flexible and automated production
solutions, a key step to accompany the transformation and personalization of medical care.

The CALIPSO project is articulated around three major ambitions:

e The development and transfer of technologies to the pre-industrialization of a new
generation of micro-sensors which will enable to solve problems for which there are
currently no efficient solutions at the global level.

e The implementation of a new approach to model bioproduction processes, by using
pre-existing data alongside data generated by new sensors. Ultimately, the sector aims
to conceive databases designed in a way that integrates and stocks all data. This data
will enable the creation of identical digital representations (“digital twins”) and
processes which will in turn facilitate prediction tools to optimize certain steps of the
purification process. In addition, real-time regulation systems could also be used
throughout the various steps of cell cultivation.

e The simultaneous exploitation of all this data (thousands per batch), piloted by artificial
intelligence, will accelerate molecule selection and their large-scale production in
record time.

An innovative and unique project dedicated to competitive biotherapies

The consortium aims, via CALIPSO, to have a major positive impact on public health: on the
one hand, the development of French bioproduction should lessen the strain caused by the
cost of certain medicines on the French healthcare system by proposing alternatives that are
accessible to the biggest number. On the other hand, the project will allow significant
timesaving when it comes to bioproducing new cures and vaccines.

This acceleration will therefore offer new solutions and better care for certain pathologies such
as cancer or auto-immune diseases. Furthermore, the different technological innovations
developed within the CALIPSO framework will enable the conception of completely automated
miniature systems for more personalized care. These new tools will increase the production
capacity of specific treatments that are adapted to specific sub-segments of the population or
even tailor-made for individual patients, by making production more reactive, more agile, faster
and cheaper.

Dr. Jacques Volckmann, President of the CSF-ITS Bioproduction steering committee,
VP R&D Sanofi France declared: “This novel project unites the best public and private-sector
experts in France to build a broad and innovative project in the development of French
bioproduction capacity, a key issue for the sector. Sanofi, a leader in the healthcare sector and
in biomedical research, will drive the project alongside all other parties involved.”

Mr. Jean-Frangois Toussaint, Global Head of Research & Development, Sanofi Pasteur
declared: "The CALIPSO project represents a tremendous opportunity to accelerate the
development of biomanufacturing processes by capturing and using more data. This will allow
us to identify and control critical process parameters and to transfer them to industrial scale



more rapidly. Patients will be the primary beneficiaries of this project as they will have faster
access to therapeutic innovations from our R&D portfolio, which are more than 60% biologics
and vaccines.”

David Chovaux, VP | Deputy Managing Director of Capgemini Engineering declared: “As
integrators of technological and digital solutions, we have been committed for many years
alongside major healthcare actors to contribute to this smart industry consortium and to
empower the next generation of healthcare treatments. Evaluating technologies likely to
improve the efficiency of bioproduction thanks to smart sensors, real-time data and artificial
intelligence is a crucial issue for the future.”

Mrs. Agnés Corbin, Business Development Manager, Ypso-Facto, declared: “Ypso-Facto
is proud of its contribution to tackling the challenges relating to bioproduction in France,
especially those pertaining to productivity and competitiveness. Alongside Sanofi and other
renowned partners, our expertise in modelling and our predictive capabilities will serve as a
lever to develop innovative therapies in future.”

Mr. Zsolt Popse, CEO GPC Bio, declared: “The team at GPC Bio is very happy to actively
participate in the development of this new process and of bioproduction sensors, linking
artificial intelligence and hi-tech. Along with Sanofi and our partners, our knowledge and
expertise as bioproduction equipment manufacturers will actively contribute to the launch of a
new generation of industrial equipment.”

Mrs. Nadege Nief, Deputy Head Micro-Technologies for Biology and Healthcare Division
at CEA declared: “The Calipso project is an extraordinary opportunity to develop sensors and
innovative systems to optimize bioproduction yiets. The CEA is proud to be a part of it and will
bring its know-how in conceiving, developing, and integrating cutting-edge sensors to better
monitor in and at-line USPs (Upstream Processes) and DSPs (Downstream Processes)
phases. Regarding industrial transfers, we aim to contribute to the creation or the
strengthening of a French or European sensor manufacturer and to supplement GPC bio’s
offer, which will integrate these ground-breaking technologies in its bioproduction equipment.”

Prof. Patrick Perré, Head of the Biotechnology Chair, Engineering of Processes and
Materials Laboratory, CentraleSupélec declared: “Relying on CentraleSupélec’s core skills,
the Biotechnology chair has structured its project around the concepts of a “digital twin” and of
instrumentation. We are delighted to place our know-how and that of the Metz campus, in
collaboration with a high-level consortium, at the service of an ambitious project in a key sector
for France, from both an economic and a strategic standpoint.”

Clémentine Lamarre, Healthcare Manager at Bpifrance’s Innovation Directorate,
commented: “We are happy to accompany Sanofi and its partners in the development of new
tools to analyse and monitor bioproduction. This project deals with the challenges of
“Biotherapies and bioproduction of innovative therapies”, announced by the government in
January 2021, amongst other acceleration strategies identified within the framework of PIA4.
It should enable the optimisation of quality, costs, and timeframes for biomedicine production,
which constitute a decisive opportunity for patients and currently represents over 50% of
ongoing clinical trials.”

The socioeconomic impact of the CALIPSO project on the bioproduction stream

The CALIPSO project will have a broad socioeconomic impact on the entire bioproduction
stream. In the short-term, it will enable the creation of 100 jobs across various fields.



Furthermore, it will have a positive impact on the entire value chain with the creation of R&D
jobs in both big corporations and SMESs, with specific know-how relating to the development of
sensors and artificial intelligence at their core.

In addition, CALIPSO will yield a cumulative turnover estimated at €250M by 2035, for its tools
and the solutions it would have developed. It will play an important role in maintaining
investments in the French pharmaceutical sector and will place the country at the heart of their
bioproduction strategies.

About CALIPSO

CALIPSO is a research & development (R&D) PSPC (Structuring Project for Competitiveness) for
French medical research which will be conducted over the next 5 years. Operated by Bpifrance within
the framework of the Programme d’Investissements d’Avenir (PIA, or Future Investments Programmes),
the objective of PSPCs is to structure various industrial sectors and help new ones emerge, thanks to
the collaboration of private-sector and academic partners around ambitious projects.

Financed by public and private funds and coordinated by Sanofi, the CALIPSO project unites
technological expertise, industrial actors and leading participants:

o Sanofi will bring its widespread expertise in biopharmaceutical production (vaccinations or
biotherapies)

e Capgemini Engineering, relying on the engineering and R&D capabilities of the Capgemini
Group, will bring its expertise in transforming data into knowledge to stimulate and optimise
complex processes thanks to artificial intelligence.

e Ypso-Facto will bring its expertise in developing tools to enable the visualisation of data in a
structured, interactive and flexible manner, as well as in predictive software for the development
and the optimisation of bioreactors (USP) and purifications (DSP).

e Global Process Concept will bring its technical expertise and tools in matters of modelling,
retroactive monitoring and prediction.

e The CEA brings its technological expertise by developing a new generation of sensors, enabling
the implementation of monitoring and decision-making systems.

e CentraleSupélec will bring its academic expertise in modelling and bioprocesses simulation
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About Programme d’Investissements d’Avenir (PIA)

Committed for more than 10 years and piloted by the General Secretariat for Investment, which answers to the
Prime Minister, the Programme d’Investissements d’Avenir (PIA, Future Investments Programme) finances
innovative projects, contributes to transforming France, to sustainable growth and to the creation of jobs of the
future. From the emergence of an idea to its market-launch as a new product or service, the PIA supports the entire
innovation life cycle between the private and public sectors, alongside economic, academic, territorial and European
partners. These investments are based on a demanding doctrine, of open and selective procedures and of co-
financing principles or return on investments for the state. The fourth PIA (PI1A4) has a €20 billion endowment fund
for 2021-2025, of which €11 billion will contribute to support innovative projects within the framework of the France
Relance plan. The PIA will continue to accompany long-term innovation in all its forms, so that France reinforces
its position in sectors which will grow in future, at the service of competitiveness, sustainability, the independence
of its economy and of its organisations.

More information available at: www.gouvernement.fr/secretariat-general-pour-I-investissement-sgpi

@SGPI_avenir

About Bpifrance

Bpifrance’s goal is to favour the growth of the French economy by helping entrepreneurs thrive. We are the trusted
partner of entrepreneurs and champion the interests of those who are visionaries; those who dare to take risks in
order to take their businesses further. We have many resources at our disposal to help entrepreneurs, the
champions of the 21st century, succeed. We mainly support micro-businesses, SMEs and mid-caps but we also
accompany large caps that are considered important to the interests of France in terms of national economy, the
territories or employment. We offer a continuum of solutions adapted to every key step in a business’ growth such
as: business creation, financing, guarantees or equity investment.

Since 2013, Bpifrance has become the one stop shop for entrepreneurs with a vastly comprehensive toolbox offered
in the field to customers through 50 local branches. Our mission is simple: we believe in serving the future, by being
entrepreneur-centric and heavily decentralized.

More information available at: www.bpifrance.fr/presse.bpifrance.fr
@Bpifrance @BpifrancePresse
About Capgemini Engineering

Capgemini Engineering combines, under one brand, a unique set of strengths from across the Capgemini Group:
the world leading engineering and R&D services of Altran — acquired by Capgemini in 2020 — and Capgemini’'s
digital manufacturing expertise. With broad industry knowledge and cutting-edge technologies in digital and
software, Capgemini Engineering supports the convergence of the physical and digital worlds. Combined with the
capabilities of the rest of the Group, it helps clients to accelerate their journey towards Intelligent Industry.
Capgemini Engineering has more than 52,000 engineer and scientist team members in over 30 countries across
sectors including aeronautics, automotive, railways, communications, energy, life sciences, semiconductors,
software & internet, aerospace & defence, and consumer products.

Capgemini Engineering is a part of Capgemini, a global leader in partnering with companies to transform and
manage their business by harnessing the power of technology. The Group is guided everyday by its purpose of
unleashing human energy through technology for an inclusive and sustainable future. It is a responsible and diverse
organization of 290,000 team members in nearly 50 countries. With its strong 50-year heritage and deep industry
expertise, Capgemini is trusted by its clients to address the entire breadth of their business needs, from strategy
and design to operations, fuelled by the fast evolving and innovative world of cloud, data, Al, connectivity, software,
digital engineering and platforms. The Group reported in 2020 global revenues of €16 billion.
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Get the Future You Want - www.capgemini.com

About CEA

The French Alternative Energies and Atomic Energy Commission (CEA) is a key player in research, development
and innovation in four main areas: defence and security, low carbon energies (nuclear and renewable energies),
technological research for industry and fundamental research in the physical sciences and life sciences.

As the only French public research organization in the world's top 100 innovation players, the CEA acts as a catalyst
of innovation for French industry. It improves the competitiveness of companies in all sectors through the creation
of high-performance, differentiating products and provides innovative solutions to manage changes in our society.
The CEA deploys this dynamic in all regions of France by supporting its local partners in their innovation efforts,
thereby contributing to the creation of value and sustainable jobs in the region, as close as possible to industrial
needs. At the same time, it supports the development of its 220 startups, which are agile vehicles for transferring
know-how and disruptive technologies from the laboratories.

About CentraleSupélec

CentraleSupélec is a public institution under ministerial charter, devoted to the sciences and engineering. This
charter is shared between the Ministry of Higher Education, Research and Innovation, and the Ministry of Economy,
Industry and Digital Technologies. CentraleSupélec was officially established on January 1st, 2015, bringing
together two leading engineering schools in France; Ecole Centrale Paris and Supélec. The co-operation between
our two grandes écoles, as they are known in the French system, had progressively been gaining momentum since
2009, with sustained alliance in three core areas: engineering education, executive education and research.

Today we boast multiple campuses across the country; in the Paris region, Metz and Rennes. We have 4200
students and 370 faculty members and researchers, all of whom interact with our global network: three international
campuses (China, India and Morocco) and five associated laboratories (Brazil, Canada, The United States and
China). We also have successful partnerships with 176 international universities and 140 corporate institutions. Our
academic and research excellence is nestled in our firm and fruitful cooperation with large national institutions such
as the CNRS, CEA, INRIA, ISERM and ONERA.

For more information - www.centralesupelec.fr

About GPC Bio

GPC Bio is a French company specialized in the design and development of bioproduction equipment from pilot to
industrialization.

Expert in the specific and customized development of new technologies, adapted to the customer's demands and
challenges, GPC Bio relies on more than 12 years of experience. The technical versatility of its teams and the
knowledge of bioprocesses have made GPC Bio a privileged partner of the actors of the health industry.

About Sanofi

Sanofi is dedicated to supporting people through their health challenges. We are a global biopharmaceutical
company focused on human health. We prevent illness with vaccines, provide innovative treatments to fight
diseases, pain and ease suffering. We stand by the few who suffer from rare diseases as well as the millions with
long-term chronic conditions. With more than 100,000 people in 100 countries, Sanofi is transforming scientific
innovation into healthcare solutions around the globe.

For more information — www.sanofi.fr


https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.capgemini.com%2F%23_blank&data=04%7C01%7CCorinne.Pannier%40sanofi.com%7Ca899a7f92828407c0c1108d9243b64b4%7Caca3c8d6aa714e1aa10e03572fc58c0b%7C0%7C0%7C637580659801920191%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Bvx6uJM4VqpleF%2FUS%2BUKQ%2Bs8joS6z65RvBCORnq2wfM%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.capgemini.com%2F%23_blank&data=04%7C01%7CCorinne.Pannier%40sanofi.com%7Ca899a7f92828407c0c1108d9243b64b4%7Caca3c8d6aa714e1aa10e03572fc58c0b%7C0%7C0%7C637580659801920191%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Bvx6uJM4VqpleF%2FUS%2BUKQ%2Bs8joS6z65RvBCORnq2wfM%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.capgemini.com%2F%23_blank&data=04%7C01%7CCorinne.Pannier%40sanofi.com%7Ca899a7f92828407c0c1108d9243b64b4%7Caca3c8d6aa714e1aa10e03572fc58c0b%7C0%7C0%7C637580659801920191%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Bvx6uJM4VqpleF%2FUS%2BUKQ%2Bs8joS6z65RvBCORnq2wfM%3D&reserved=0
http://www.centralesupelec.fr/
http://www.sanofi.fr/

About Ypso-Facto

Ypso-Facto provides simulation software as well as scientific & technical consulting for chemical and
biotechnological processes. We combine strong industrial experience and scientific expertise in (bio)chemistry,
process engineering and software development to secure efficient, robust and innovative processes. Based on a

rational approach, we support Life Science Industries to optimize their manufacturing strategies, from laboratories
to production. More information is available at www.ypsofacto.com
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