Subject 10: MATOS : Translational research in calcified tissue regeneration

Injectable Bone substitute, Maxillo-facial and dental Bone regeneration, Ischemic bone
regeneration

Pierre Weiss (PU-PH)

Program 1: Peri Implantitis \
treatment using active Biomaterials
* Hydrogel barriers

* Injectable Bone Substitutes
*  Anti bacterial devices

« Bone/gum interface »
Ti-adhesive hydrogel-based
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From animal models to clinical trials

ﬁgram 2: Ischemic Bone regenera%

*  Assisted cell Therapies
*  RNAdelivery systems
*  MGP antagonist strategy

control ?

ﬁogram 3: Maxillo-facial comple“
reconstructions

* Injectable Bone substitute and Foam
cements

* Additive manufacturing

*  BMP2 drug delivery systems
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Perspectives:

Translate fundamental knowledge of developmental biology and morphogenesis to
properly address the biological causes of disc degeneration and to inspire future
regenerative strategies

Identify new molecules that target chondrocytes homeostasis and mitochondrial
metabolism

Bring the in vivo proof of concept that targeting specific synovial cells or pathways may
be of therapeutic potential

Validate innovative tools to efficiently modulate innate immune cells for personalized
treatment of OA

Development of innovative biomaterial concepts for innovative therapies and modeling
approaches.

Restoring bone mass and balance formation/resorption during aging, and (ii) proposing
new therapeutic strategies of bone repair in combination with biomaterials, through the
mobilization and activation of the healing potential of the host tissue.

Develop new mimetics based on gut hormones and myokines for the prevention and
treatment of bone fragility

Development of innovative materials stimulating the formation of a new vascularized
tissue in compromised environment and of dedicated additive manufacturing devices
for the robust and rapid and sterile production of human-sized scaffolds.

Develop formulation containing specific composites of silanized-HA with calcium
phosphate ceramics or nanoparticles to perform new injectable self-crosslinking bone
substitutes 194



= Unique selling points

= Interdisciplinary approach

= Use of stem cells, calcium phosphate ceramics and hydrogels for the development of
reconstructive therapeutics

= Strong collaboration with clinicians
= Development of innovative therapies and modeling approaches.

= Development of bioinks, organoids, and organ on a chip technologies by bioprinting to
model human diseases
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Advancing CD8+ Treg cell therapies to the clinic

First Name Carole
Last name GUILLONNEAU
Email carole.guillonneau@univ-nantes.fr

Laboratory Nantes University, INSERM
City NANTES

Keywords

Immune tolerance

Regulatory T cells

Immunotherapy

Transplantation

Autoimmune diseases

Cell therapy, Biomarker

Chimeric Antigen Receptor (CAR)
Genetic engineering

Induced pluripotent stem cells (IPSc)

Abstract

Immune-mediated diseases are currently treated with non-specific drugs that induce serious
side effects. Cell therapy using regulatory T cells (Tregs) has been shown to be effective in
treating many of these diseases in preclinical studies and is currently in phase | and Il clinical
trials. Usually, the Tregs used in cell therapy are autologous and of CD4+ type. However,
autologous therapy requires enough functional Tregs, is expensive and time-consuming and
CD4+ Tregs represents a rare cell population in blood (<1% after sorting). Over the past few
years, we have deeply characterized CD8+ Tregs in rodents and human and translated our
finding from bench to bedside with the set-up of a GMP protocol and a phase 1 safety clinical
trial of cell therapy using autologous polyclonal CD8+ Tregs to treat kidney transplant
patients which will start in 2024. Our next step is to explore the therapeutic potential of
universally compatible genetically modified allogeneic human CAR-CD8+ Tregs. Our ultimate
goal is to treat precociously immune-mediated disorders to wean patients of IS.

With this project, we anticipate that we will be able to set up a platform of production to
provide the next generation of cell therapy.

Research area

Our research interest are the analysis of immune responses and tolerance induction in
transplantation and autoimmune diseases, both basic and translational research, with the
development of new therapeutic strategies including Treg cell therapy and application of
genetic engineering and stem cell approaches.

We work since many years on CD8+ Tregs both on basic (phenotype, function, TCR-peptide
interactions) and clinical aspects (in pathological situations and as cellular therapy product like
CAR-Tregs) and are part of a European consortium RESHAPE to perform the world first trial
using polyclonal CD8+ Tregs in kidney transplant patients in 2024.

Synopsis
Advancing CD8+ Regulatory T cells to the clinic for cell therapy of immune-mediated disorder
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Interests
Cell Therapy;Chimeric Antigen Receptor (CAR)-T cells;Genetic engineering;Stem
cells;Immunology/Immunotherapies;Autoimmune diseases;In vivo models;Clinical research
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Advancing CD8* Treg cell therapies to the
clinic for the treatment of immune-
mediated disorders

Carole GUILLONNEAU

CR2TI - Nantes University, INSERM,
Nantes



= Objectives:

To explore the diversity, identity and potential for biomarker of CD8* Tregs in blood sample and in
biopsies from patients on standard (immunosuppressants) IS treatment using the latest single-
cell resolution multiomics technologies

To evaluate, in a first phase I/lla clinical trial in humans, on clinical criteria, the safety and the
indices of efficacy of an IV infusion of autologous expanded CD8* Treg cells by replacement of
standard induction IS

To generate the proof of concept that off-the-shelf CD8* Tregs can be genetically engineered and
demonstrate their suppressive capacity and therapeutic potential in humanized mice model

= Tools:

GMP process for Treg cell preparation and expansion

Genetic engineering tool

Functional in vitro and in vivo animal models to assess the cell therapy potential
Discovery and generation of new inflammation related- or tissue-targeting CARSs

Strong collaboration with several partners including the Nantes Hospital and the GMP
manufacturing facility, an experienced platform for the immunomonitoring of patients, a
nephrology department internationally renowned for kidney Tx and blood and biopsy
biocollection, an iPSc platform, a bioinformatic R&D platform, and easy access to healthy human
blood (EFS)

Patient Manufacturing  Cell therapy Remission
Experience/advices from an [ )
European consortium 'y ®'p ¢
- @ e /k @
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= ) IS

- ithdrawal
Transplantation, I\’ :II? ( \>WI rawal
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Polyclonal CD8* Treg cell therapy: proof of concept in transplantation and GVHD

Results:

Foxp3*CD45RClow-CD8* T
cells are highly potent
regulatory cells present in
human blood

CD8* Tregs act through
secretion of regulatory
cytokines

CD8" Tregs are non cytotoxic

CD8* Tregs can be efficiently
expanded in vitro

Expanded CD8* Tregs control
human skin allograft rejection
and xenoGVHD in vivo in
humanized NSG mice
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Development of a CAR-Treg-based cellular immunotherapy

=  Results:

Establishment of a protocol of CAR-
CD8* Tregs expansion

HLA-A*02-CAR CD8* Tregs maintain a
Treg-like phenotype after expansion
CAR-CD8* Tregs suppress more
efficiently in vitro than polyclonal CD8+
Tregs

HLA-A*02-CAR CD8* Tregs are not
cytotoxic and induce tolerogenic gene
expression in HLA-A2* donor kidney
graft endothelial cells

HLA-A*02-CAR CD8* Tregs delay
HLA-A*02* skin graft rejection
HLA-A*02-CAR CD8*Tregs are still

detectable in blood and spleen >80
days following transplantation

HLA-A*02-CAR CD8* Tregs are
superior to polyclonal CD8* Tregs in
preventing GVHD in HLA-A*02-
recipients

HLA-A*02-CAR CD8*Treg-based therapy
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= Perspectives:

= Advance research in both organ or cell transplantation and autoimmunity with unmet
medical needs - Exploring CD8* Tregs diversity in blood and infiltrating the graft, and
their partners - discovery of new biomarkers - new treatments

Demonstrate the potential of CD8* Tregs to control unwanted immunities/inflammations
and wean off IS in the long term

= Establish an active donor-specific tolerance using CARs CD8* Tregs
= Set up a universally compatible off-the-shelf cell therapy to treat all patients

Generation of

Generation of Hematopoietic Progenitors
stealth hPSC

Generation of Mature Tregs

| | |
| | Y
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Unique selling points

CD8* Treg cells therapies to restore the immune-tolerance balance for long-term
Autologous or allogeneic CD8* Treg

PoC in vivo in rat in organ transplantation (single agent, preventive), in mice in
EAE (single agent, preventive) and in immune humanized mice models of human
skin rejection and human xenoGVHD

=3 times more efficient with a Chimeric Antigen Receptors (A2-CAR)

Good safety profile: no cytotoxicity in vitro against allogeneic blood and kidney
endothelial cells, no cytotoxicity post 3 months treatment in NSG mice, stability in
inflammatory conditions

Phase I/lla ready to be launched in 2024 in solid organ transplantation
Developable for a broad range of inflammatory and auto-immune diseases

Potential for long-term tolerance and weaning of conventional
immunosuppressants

6 patents
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Translational Neuroscience In Neurodegenerative diseases

First Name Philippe
Last name HANTRAYE
Email philippe.hantraye@cea.fr

Laboratory CEA
City PARIS

Keywords

Parkinson’s

Huntington’s

Alzheimer’s

Animal models

Non-human primate

Brain imaging

Behavioural analysis

Viral vector production

Cell therapies

Gene therapies

Positron emission tomography
Magnetic resonance spectroscopy
. CEST imaging

Abstract

The Molecular Imaging Research Center (MIRCen; 8500m2) is an integrated structure
dedicated to translationnal studies in gene-, cell- and drug-based therapies for
neurodegenerative diseases. Based in the CEA center of Fontenay-aux-Roses, it brings
together multidisciplinary teams of physicians, physicists, neurobiologists, virologists and
imaging specialists, in close association with the Neurological Departments of various
Parisian hospitals (Pitié-Salpétriere, Henri Mondor, Bicétre). MIRCen ensures the
coordination of research, the networking of skills and the optimization of resources in the
area of translationnal neuroscience and therapeutics. The center offers a unique combination
of complementary methodologies and state of the art platforms, including 7T and 11.4T MRI,
microPET, radiochemistry laboratories, BSL2/3 animal housing for rodents and non-human
primates, and laboratories specialized in viral vector development & production,
neurosurgical, behavioural and anatomical studies, that allow the development of original
models of brain diseases and the pre-clinical validation of innovative therapies. MIRCen is
dedicated to hosting national and international projects and offers the opportunity to selected
academic or industrial teams to temporarily access the 2000m2 of equipped platforms as
well as 200m2 of dedicated laboratory space. MIRCen is part of NeurATRIS and MEDICEN
Paris Region and has developed strong industrial partnerships (SANOFI-AVENTIS, Servier,
Ipsen Beaufour, Oxford Biomedica Ltd, UCB) for the evaluation of new drug/gene therapy
approaches, playing a pioneering role in pre-clinical and clinical development of cell- and
gene-based therapies for Huntington’s and Parkinson’s diseases

Research area
Translational Neuroscience

ariis bpi fanesh  Inserm leem

les entreprises

bbb semedicament

206



Synopsis

Propose, develop and validate new therapeutic strategies for neurodegenerative diseases
based on data generated using innovative animal models (including non-human primates),
state-of-the-art imaging modalities and behavioural analyses

Interests
Gene therapy;Cell Therapy;Viral vectors;Neurology;Aging;In vivo
models;Imaging;Translational research;Clinical research
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Translational Neuroscience
In Neurodegenerative diseases

Philippe HANTRAYE

MIRCen-CEA & NeurATRIS
Fontenay aux Roses



= Objectives:

Modelling Parkinson’s, Huntington’s and Alzheimer’s Disease in

animals to :

= mimic and study pathophysiological mechanisms

= test new drug-, cell- or gene-based therapeutic strategies

= develop & validate imaging biomarkers

= Tools:

= Neurotoxin or genetic (viral-vector) animal
models including rodent (mouse, rat) & non-
human primates

= Behavioral analysis including
cognitive/motor task in both species

= MRI/neuronavigation assisted neurosurgery
= Intracerebral cell or gene transfer

= In vivo characterization of lesion and
functional recovery using imaging biomarkers

= PET, MRI/MRS and CEST

Rat model of tauopathy induced by local
overexpression (intra-hippocampal) of a viral-
vector encoding for the human wild-type tau

protein.
I(section mmunostained for AT8, 2montH§ post-
injection)



Topic 1 : In vivo gene Therapy for Parkinson’s disease

Locomotor Activity per group: 6mo PI

100-
D o s o . T
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measures of locomotor activity (video-
based tracking analysis) and clinical rating Ethovision® quantification of the total distance moved (TDM) at 6
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study. The percentages were calculated on the last 3 TDM values
obtained before euthanasia and the last 3 values obtained at the
MPTP stage prior to surgery.
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Topic 2 : modelling tauopathies in rodents and non-human primates

Objectives:

Develop two large animal models of tauopathy
induced by local overexpression of wild-type &
mutated tau species

Analyze longitudinally the progression of cognitive
symptoms using tactile screens following intra-
hippocampal viral vector delivery

Use PET imaging to characterize the
metabolic/inflammatory consequences of these
experimental tauopathies

Use anatomical MRI to detect adverse effects after
vector delivery and potential hippocampal atrophy
over time

Validate new biochemical and imaging biomarkers
for these two types of tauopathy

Detailed post-mortem immunohistochemical
analysis to characterize the two models of
tauopathy

AT8

""‘ti- "441-”- - N o & b
Immunohistochemical detection of AT8 and
HLA-DR in the NHP hippocampus following

AAV-mediated gene transfer in CAl



Perspectives:

Develop and characterize new NHP models of proteinopathies using synthetic
aggregate species of tau and alpha-synuclein (collab Melki & Bezard).

Assess new (immuno) therapies for Alzheimer/tauopathies in pre-clinical NHP
settings (collab Buée)

Validate new imaging (PET) biomarkers for improved (more selective) beta-
amyloid imaging, tau-imaging and alpha-synuclein imaging through well
established collaborations with industry and academics

Establish a fully reversible controlled blood brain barrier opening using ultra-sound
guided magnetic resonance imaging (collab with NeuroSpin-CEA)

Develop new gene-based therapies for Huntington’s disease and other
neurodegenerative disorders (collab with D. Kirik)
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= Unique selling points

= Pioneer in PET imaging — in vivo pharmacological characterization of the
benzodiazepine receptor site in NHP and humans

= Unique & strong expertise in the development and characterization of non-human
primate models of neurodegenerative diseases

= Pioneering work in cell transplantation for Parkinson’s and Huntington’s diseases

= Pioneering work in gene therapy for Huntington’s disease

= Director of MIRCen, one of the three imaging platforms of the Fundamental
Research Division of the CEA which can operate in close association with the
SHFJ and NeuroSpin (pasrel-imagerie)

= Director and scientific manager of NeurATRIS, a national infrastructure in

translational neuroscience giving access to a large continuum of drug discovery
platforms in the field of Parkinson, Huntington, Alzheimer and Multiple Sclerosis
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Innovative cell based therapies, Inmunotherapies, auto-
immunity

First Name Christian
Last name JORGENSEN
Email christian.jorgensen@inserm.fr

Laboratory IHU IMMUN4CURE & Institute for Regenerative Medicine and Biotherapy (IRMB)
City Montpellier

Keywords
. cellular therapies, « immunotherapies, * RNA, - regenerative medicine, °
reprogramming

Abstract

The IRMB Institute of Regenerative Medicine focuses on reprogramming, adult stem cells
and immunotherapy. Our institute is a leader in these fields at national and European levels.
The objective of our Inserm center within IHU IMMUN4CURE is the development of
innovative therapies in the areas of autoimmune diseases. Currently, our research projects
within UMR 1183 are based on in vivo models of humanized mice and organoids:

- The first axis is dedicated to better understanding the deregulation of the immune system
leading to the development of experimental arthritis, with a particular emphasis on monocyte
subsets and T lymphocytes. We have identified microRNAs specific to inflammatory
monocytes, as well as genes associated with chronic inflammatory diseases with joint
tropism and we studied their role in pathophysiological conditions. We develop NK based
depletion immunotherapies targeting specific B cells expressing autoantibodies as well as
CAR-Treg strategies.

- The second axis focuses on mesenchymal stem cells (MSC) and reprogramming with two
main objectives. The first concerns the identification of the molecular mechanisms involved in
cartilage regeneration and the second aims to determine the mechanisms responsible for the
immunosuppressive effects of MSC. We also studied the biodistribution and migration of
MSCs after their administration in vivo in different murine models and we identified their
localization sites. We develop MSC differentiated from iPS et NCC cells and reprogrammed
for cartilage regeneration. We also develop EV based therapies. Understanding
inflammation, autoimmunity and regeneration is at the heart of our approach and allows the
development of precision biomedicines derived from biotechnologies for the curative
treatment of autoimmune diseases supported by the IHU IMMUN4CURE.

Research area
Stem cells and immunotherapy

Synopsis
Development of cell therapy and regenerative medicine as well as therapeutic RNA in the
fields of autoimmune diseases, oncology and osteoarticular diseases.

Interests
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Cell Therapy;mRNA;Stem cells;Extracellular
vesicles;Oncology;Immunology/Immunotherapies;Autoimmune diseases;In vitro models/
Organ-on-chip;In vivo models

No results presentation available
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Extracellular Vesicle-based vector for therapeutics delivery

First Name Gregory
Last name LAVIEU
Email gregory.lavieu@inserm.fr

Laboratory INSERM U1316, UMR7057 CNRS, Université Paris Cité
City PARIS

Keywords

- Vectorization,

- Extracellular Vesicle
- Cell/gene therapy

- Cancer

- Brain disease.

Abstract

We are actively advancing a cutting-edge bioprocess designed to deliver precise
therapeutics to specific cells and tissues. This innovative approach harnesses the power of
Extracellular Vesicles (EVs), which serve as natural vehicles in intercellular communication.
Notably, EVs are devoid of viral components, eliminating a significant challenge in vector
manufacturing and safety issues.

Our engineered EVs possess advanced capabilities, enabling them to:

1. Load a wide range of peptide-based cargos of interest.
2. Target specific cells with precision.
3. Efficiently deliver cargos and therapeutics into target cells using a human fusogen.

As a proof of concept, we have successfully developed "Killer EVs" for the targeted
elimination of cancer cells and "Editing EVs" for the reprogramming of CD8+ target cells. Our
current focus is to validate these applications in vivo and move toward industrializing the
process. This entails internal development of the two aforementioned products and forging
partnerships with biopharmaceutical companies for new or existing translational programs.

Research area
Membrane trafficking, Extracellular Vesicle

Synopsis
Our Research aims at establishing Extracellular Vesicles-based vector for targeted
therapeutics delivery.

Interests

Gene therapy;Cell Therapy;Non viral delivery systems;Extracellular
vesicles;Oncology;Immunology/Immunotherapies;Neurology;Specific targeting; Translational
research
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Objectives:
= Establishing Virus-free/EV-based vectors as a new standard for targeted therapeutics

delivery

= Integrate “Killer EVs” and “Editing EVs” in new or existing gene/cell therapy
programs.

Tools:

= EV bio-Engineering Platform
= Qualitative and Quantitative EV Uptake and Delivery assays
= Cas9/CRIPSR Surfaceome library
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3 steps process for EV-based vector bioenginnering

= Results: %K Cargo loading
= Modular system to enhance EV Y FV targeting
delivery properties

1) inducible and reversible EV-Cargo EV Fusion

Loading system

2) Versatile Targeting system using R&D

grade of clinically validated Antibodies

3) Enhanced delivery property through

syncitinl, a human fusogene.

=  Killer EVs contain DTA, a lethal toxin ,
and eliminate cancer cells

= Editing EVs contain Cas9/rRNA and
reprogram target cell of interest.
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POC: KILLER EVS

= Results: Natural EV Killer EV

= Killer EVs are loaded with DTA, a
potent letal toxin,

=  Killer EVs fuse with target cancer cell
via Synctitnl, a human fusogene

= Killer EVs eliminate cancer cells ——

G)Z—;Urnrnzi—ozrno—w

Acceptor Cells ®

Bui S, Dancourt J, Lavieu G". Virus Free-Method to Control EV-

Cargo Loading and Delivery. ACS A Bio Mat. 2023.

Dancourt J, Piovesana E, Lavieu G*. Efficient cell death

mediated by bioengineered killer extracellular vesicles. Sci Rep. 221
2023.



= Perspectives:
= New EV-based vectors for cell/gene therapies
= Killer EVs for tumor ablation, in vivo
= Editing EVs to enhanced Tumor infiltrating lymphocyte efficacy
= EV based vectors applied to brain-related disease
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= Unique selling points

=  VIRUS FREE method - safer and less immunogenic
= Modules (loading, targeting and fusion) are independent but synergistic
= Implementation of quantitative quality controls at each step of the process
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From lipid nanoparticles to advanced sensors and
microfluidic : empowering biotherapies with micro/nano-
technologies

First Name Pascal
Last name MAILLEY
Email pascal.mailley@cea.fr

Laboratory CEA
City Grenoble

Keywords

- Lipid Nanoparticles

- Drug delivery

- RNA delivery

- Holographic imaging

- In situ monitoring

- Quality control

- Electrochemical (bio)sensors
- Mac

- Al,suspended micro/nano-channel resonator, Microfluidic, Organ-on-chip
- single cell manipulation

Abstract

The Biology and Health division of CEA-Leti aims at playing a key role in the development of
technologies for health with a “One health” strategic positioning, which takes into account
human in interaction with its environment as a key issue. Its Core R&D competencies are the
development, design, integration and qualification of micro- and nanotechnologies in
application to health (in the broad sense as defined by WHO) and life sciences. These
include sensors and actuators, imaging technologies, microfluidics, chemistry, biochemistry
and electrochemistry, biology and instrumentation, including mechanics, software,
information processing and electronics.

Our teams have acquired expertise in developing product prototypes with a system-
development perspective for four applicative axes (in vitro diagnostics, implanted and
wearable medical devices, systems for the exposome monitoring and tools for pharmaceutic
and biotechnology processes) according to the user needs.

Our facilities cover the whole value chain devoted to health technologies from the
technological platform dedicated to medical device development (constituted of the
“Microfluidic Integration” and “Numerical Medical Devices” platforms) to preclinical and
clinical investigations.

In the field of biotechnologies, we bring three complementary scientific and technologic
visions. First, ware developing new lipid nanovectors dedicated to RNA delivery (lipidots).
Secondly, owing to the support of Leti’s technology platform we are involved in the design of
advanced sensors / systems dedicated to the closed-loop control or the quality control of
bioprocesses. Finally, we investigate disruptive microfluidic technologies that could be game
changers for the future of drug screening and delocalized biotherapies production in small
batches.
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Research area
Leti — Health division

Synopsis
From lipid nanoparticles to advanced sensors and microfluidic : empowering biotherapies
with micro/nano-technologies

Interests

Non viral delivery systems;mRNA;In vitro models/ Organ-on-chip;Sensors and
biosensor;Artificial Intelligence (Al);Single cell
manipulation;Imaging;Nanotechnology; Translational research
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From lipid nanoparticles to advanced
sensors and microfluidic : empowering
biotherapies with micro/nano-
technologies

Pascal MAILLEY, PhD



Objectives:

Tools:

Cationic lipid nanoparticules for RNA delivery

Vectorisation
Delivery
Gene therapy

KNPs: Patented Lipidot® technology
Dispersion of an oily phase in an aqueous phase (O/W nanoemulsion)

Highly stable nanoparticles exhibiting an oily core surrounding by a “PEGilated”
shell with tailored diameters

Great flexibility: same vector batch can be used for several medicines
Validated scalability ( CEA NanO’Up platfor and GT Bioways Toulouse)
Easy (bio)chemical post-functionalization of the shell by : ggl\'joaiowcvs
o Cationic moieties Continuum for biologics
o Proteins such as Ab (targeting)
o Chemical ligands

Electrostatic immobilization of RNA/DNA
= SiRNA
= MRNA Ceva Santé Animale

Encapsulation of lipophilic chemicals in the oil phase
o Fluorescent probes
o Drugs
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Cationic lipid nanoparticules for RNA delivery

Results:

= Cationic-LNP formulation through a design
of  experiments (DoE) approach.
Screening and selection of 2 formulations
for delivering RNA while preserving the
stability

=  Simple, scalable and stable RNA loading
through electrostatic interactions

=  mRNA vaccines with equivalent activity
than classical RNA-lipid nanoparticles
(presenting lower stability and more
complex formulation protocols)

= In vitro siIRNA delivery with high level of
down regulation efficiency even on cell

spheroids
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Tools for process and quality control in biotherapies

Objectives: Sensors for USP and DSP monitoring
= In situ and on line physicochemical sensors
= At line cell imaging
»= [ntegration of the characterization tools
= Al, data treatment and analysis
= Automation and closed-loop control of bioprocesses

Tools:
= Bijoreactor — USP

« Electrochemical sensing platform (O,, CO,, pH, conductivity...) for in situ
localized monitoring of cell culture parameters

* Lensfree microscopy (Holographic microscopy) for at line imaging of cells

= Extraction &purification — DSP

* Photonic biosensors (silicon based Mach Zehnder interferometers) for the
detection of contaminants

« Suspended Nanochannel Resonators for vaccine nanoparticles quality control
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Tools for process and quality control in biotherapies

=  Results:

Multiparametric electrochemical platforms (from
sensors to integration and data transfer and
analysis) enabling in situ monitoring of cell
culture bioreactors

Contamination biosensors based on Mach
Zehnder interferometers chemically modified by
specific  probes. (other less  matured
technologies such as SINW FET, photoacoustic
resonators or acoustic resonators are also
available)

Lensfree imaging for label-free cell-viability
assessment in the bioreactor. Al reconstruction
of the cell images from diffracted images and
calculation of the viability physical descriptor.

Suspended Nanochannel Resonators for the
quality control of vaccine nanoparticles (for
example RNA loading in adenovirus vectors)

Principle of SNR function
and discrimination by
weight of DNA loading in
adenovirus vectors

Conductimetry tracker for in situ monitoring of vaccinal
formulation homogeneity

Multiparametric EC
platform for cell culture
monitoring lactate (H,O,,
NO,, pH)

Schematic and image of
the lensfree microscope.
Label free viability counting
using lensfree in
comparison to Nova gold
standard method.
Reconstructed images
(right) and diffracted image
(left) of a population of
CHO cells



