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QUI SOMMES-NOUS ?

Une équipe qui se concentre sur
la réussite de nos membres de
la filiere santé

P Castres
1‘ Toulouse O O

O Nice
Labége Sophia AntipolisO O
) Marseille

! i O Toulon
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Nos missions
T Soutenir la transformation des innovations en produits et services
T Accélérer le développement des entreprises de la filiere santé dans nos régions

Nos principaux objectifs
T Developper un écosysteme dynamique
I *S\z,48 ,.. —...&4 313- ,...1~-Q,'S .. .14 ,S... z2..S —17,..
T Fournir aux membres un accompagnement pour tirer profit de France 2030
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LES FORCES DU RESEAU EUROBIOMED

93 acteurs industriels et 43 projets labellisés/financés (hors ANR).

De nombreux projets ~ Su ,'Z,, plateformes et outils pour accélérer les
biothérapies, de la formation au developpement industriel :

t 2 intégrateurs : TIBH et OBBI

+ 2 IHU : HealthAge et Inmun4Cure

t Projet 3\~t

T Plateformes : MI-mAbs - CIPHE - TWB - Mablmprove - ECellFrance (Mpt - Tls) - CARTIGEN

T Instituts : IRCAN, CIML, CRCM, C2VN, AFMB, IGH, IGF, IRMB, IRCM, CRCT, Stromalab, IPBS,

LAAS, CEA
(¥pise Hopitaux dp- A/
Des CHU et CLCC pionniers et 2 reremnons. e Marseille | M = = o EE
EFS (PACA-Corse & Occitanie) “ﬁ e 1M e AR
R st gt du Cancer e SN Oncopole

Un environnement favorable au niveau national :
T Stratégie ~a | ,a—RBr&asce 2030
T Association France Biolead
T Alliance France Bioproduction
T [Grand Défi] Bioproduction pBiomeédicaments
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https://www.eurobiomed.org/fr
https://www.linkedin.com/company/eurobiomed/
https://twitter.com/PoleEurobiomed
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Keynote d'ouverture - MSC Therapy: Present Challenges and Future Opportunities
Franck BARRY, Professor of Cellular Therapy at National University of Ireland Galway
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Keynote d'ouverture
MSC Therapy: Present Challenges
and Future Opportunities

Franck BARRY

Professor of Cellular Therapy at National University
of Ireland Galway



Regenerative Medicine Institute

MSC Therapy: Present Challenges and Future Opportunities

Frank Barry PhD
University of Galway Ireland
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Term stem cell is coined

First bone marrow transplant from identical twin

Haematopoiesis described

MSCs isolated

First mismatched bone marrow transplant ]

EC cells discovered

1868 1957 1961 1968 1970 1981 2001 2006 2010 2015

Mouse ES cells cultured

First human MSC treatment

| Methods for induction of pluripotency described
‘ First ES cell treatment

| First i1PSC treatment




Mesenchymal Stem Cell (MSC)

Properties

Self-Renewal

Multilineage Differentation

o

Adipocyte Osteocyte Chondrocyte

Paracrine Signaling Effects

Secreted Factors
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Phase 1

Drug or
treatmen is
given to a larger
group of people
. (300 - 3000) to
L) evaluate it's

i) linical safety
re-clinica Drug or treatment is

given to a small
group of people (20-
100) to evaluate its
safety and identify
side effects and safe
dosage range
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Kabat et al., Stem Cells Transl Med. 2020 Jan;9(1):17-27

Condition

Neurological
Joint
Cardiovascular
GvHD
Pulmonary
IBD

Liver
Diabetes
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Skin
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Reproductive
Kidney
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Other
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Name MSC type Indication Country of approval (year) Company
Alofisel Human AT-MSC Complex perianal fistulas in Europe (2018) TiGenix NV/Takeda
CcD

ﬁrbghyfﬁa| - X Human BM Msc .................................. GvHo .......................... c‘a”r'\;aé”(io12) os '..};g‘..'rﬁé'rapeuuc'g' |nc_/ .
(remestemcel L) New Zealand (201 2) Mesoblast Ltd
Temce" Hsmj . HumanBMMSC .................................................. GVHD ............................................. Japan(2015) ............................... J capharmaceut.cals .........
dtleencell """"" Human ATMSC | HSubcutaneotJ”s' tissuedefects - South Korea (2010) - Anterogen Co. Ltd .......
Cuplstem Wl-'l‘utnan ATMSC 5 Crohnsf stula - South Korea (2012)' o Anterogen Co. Ltd
Neuronata R Human BNt MSC it Amytrophic |atera| Qtiérosis .......... SouthKorea (20145 ....................... “Ct;té.ﬁtem Int .............
Camstem .................................... Hum anucmsc ............................... Kneeam cmar Cam 'age ....................... scuthKorea (2012) ........................... Med .post c6 |_ td ............

defects
Stem.rac HumanBMMSC .................................... s p.na| cordmjury ............................. japan(2018) ........................................ N.pro cOrp ..................
Stempeuce' ..................................... H uman BMM sc ................................... cmicamm bmhemm ................................ md .a (2016) ........................ Stempeuﬂ Cs Researchpvr
Cel|gram-AMl “”Human BM-MSC Acute MI Soutﬁl‘ltotea (2011) . Pharmicell Co. Ltd. |
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ADIPOA 1 Trial

lipoaspiration

| =

Intraarticular injections
safety, dose

Evaluation: phase 1 trial
safety, dose response
FOLQLFDO HYDOXDWLRAQ




ADIPOA 1 Trial

48 patients assessed for eligibility

18 consecutively enrolled to receive autologous ASCs

|

6 received 2 x 10° cells 6 received 10 x 106 cells
(Low-Dose) (Mild-Dose)
No patients lost to follow-up No patients lost to follow-up
SDWLHQWY DQDP\VHG 6 patients analysed

|

6 received 50 x 106 cells
(High-Dose)

!

No patients lost to follow-up

l

6 patients analysed

22




ADIPOAZ1 Clinical Trial
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ADIPOAZ1 Clinical Trnal
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ADIPOA 2

T A phase llb, multi-centre, prospective,
randomized, double-blind study , comparing
culture-expanded autologous ASC with placebo

T 3 arms to a total of 153 patients and followed

up for 25 months (1 month before and 24 months
after knee injection)

T Duration of recruitment for each centre: 12

months
Treatment group Frequency Number of patients
Group 1 2.10° ADSC Single injection 51
Group 2 10.10° ADSC Single injection 51

Group 3 Vehicle Single injection 51




nature medicine

Article https://doi.org/10.1038/s41591-023-02632-w

Cell-based versus corticosteroid injections
forknee paininosteoarthritis: arandomized
phase 3 trial

At 1 year post injection, none of the three orthobiologic
Injections was superior to another, or to the CSI control.

Takeda Announces Topline Results of Phase 3
ADMIRE-CD Il Trial of Alofisel® (darvadstrocel) in
Complex Crohn’s Perianal Fistulas

Phase 3 ADMIRE-CD Il study, assessing the efficacy and safety

of Alofisel® (darvadstrocel) for the treatment of complex

&SURKQ V 3HULDQDO )LVWXODV &3) GLG QRW PHHW LWV SULI
endpoint of combined remission at 24 weeks, based on topline

data.

Alofisel is approved in the European Union, Israel, Switzerland,
Serbia, United Kingdom and Japan based on positive data from
the previously completed ADMIRE-CD stud
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[ Adipose tissue (AT) from lipoaspirate ]

CEU reception

Mixing AT with collagenase

soluticn (3 gfM10 mil)

45 mn incubation at 37°C
under shaking

Stop the reaction with
complete medium

cell suspension filtration

{100y filter)
|

Centrifugation 10 mn at 600g

[ambiante temperature)

Recovery of the pellet
({SWF) and controls

Cell culture imitistion,
Density - 4.10° cellsicn®

T=24 hours, washing and
medium exchangs

Medium exchange D4, D&

D&, Cell harvesting
(trypsin) and controls

Cell culture, Densité
2 10° cellules | cm®

Medium exchangs D11,
014

Cell harvesting {trypsin)
and washing

Quality contols

Cell packaging

18 0 090 000 00 e

Cell product

1|1 —

1] —

1] —

1] —

1] —

Quality controls

Adipose tissue weighted,
duration and T° of the transport,
identity control, coherence with

Bacterial test (AE&ANAE),
Mycoplasma test

Mumeration, viability , phenotype
(CD34, CD45, CD14) bactenal
tests (AE&ANAE)

Mumeration, viability , phenotype
(CD34, CD45, CD14) bactenal
tests (AE&ANAE), gRT-PCR
(hTert, Octd)

Endotoxin test,
Mycoplasma test

Mumeration, viability , phenotype
(CD73, CD30, CD105, CD45,C034
CD14) bactenal tests

(AE&ANAE), karyotype, gRT-
Endotoxan test, Mycoplasma

test, Doubling time for P1,
Doubling time for P1

' ' TRANSLATIONAL MEDICINE INSTITUTE



MSC Process Variables

Source

Process

J

Adipose

([SDQG

~

/

Marrow

Concentrate

~

Umbilical Cord

IPSC

TRANSLATIONAL MEDICINE INSTITUTE

Fetal Bovine
Serum

— Autologous Serum

— Platelet Lysate

Hyaluronan

2 +200 x108

Platelet Rich
Plasma

J/

Platelet Rich
Plasma

\

Albumin

Xeno-

free




Chondrogenesis

Created with Biorender.com

Experimental Outline

(™
Bone marrow aspiration f‘f‘%
(n=3) C

Direct plating of whole marrow |

( CFU-fassay ) [/ %

Expansion l

.
S

CGrowth Kinetic9 1’/ L

( Morphology )

o = D0 R e

Culture media: Alpha-MEM +

Purstem 2 serum-free supplement
5% human platelet lysate

10% selected FBS

10% selected FBS + 1 ng/ml FGF2
10% unselected FBS + 1 ng/ml FGF2

¢ '

(Trilineage Differentiation)

(Surface Immunophenotype)

Flow cytometry

o
2 3

Side light scatter (SSC}
%
3

»
3

;200 40 6w e 000
Forward light scatter (FSC)

Flow cytometric analysis of
standard MSC surface markers

+ -
CD73 CD3

CD90 CD14

. ; X CD105  CD19
Adipogenesis Osteogenesis CD34
CD45

HLA-DR

)

(Immunomodulation)

VRN
O)

Suppression of CD3/ Activation of
CD28 stimulated unstimulated
T-cells T-cells
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leferentlatlon Profiles
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Culture-Dependent Phenotypic Instablility
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Cumulative Population Doublings

0 10 20 30 40
Days in Culture
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The immunosuppressive potential of BM-MSCs on activated T-lymphocytes Is
dependent on the composition of the culture medium

Total CD3 * Population &' &' 3RSXODWLRQ CD3*CD4- Population
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1:5 1:20 1:50 1:20 1:50
MSC:PBMC ratio MSC:PBMC ratio

1:5 1:20 1:50
MSC:PBMC ratio

Proliferation relative to stimulated control (%)
(o))
o
]

Proliferation relative to stimulated control (%)
(o))
o
]

Proliferation relative to stimulated control (%)

B PS2

Bl PL

Il Seclected FBS

Bl Selected FBS +FGF2
I Unselected FBS +FGF2

Mean = standard deviation (SD) of three biological replicates (n=3)
S1 S1 S1 S1



Current release criteria fail to distinguish
phenotypically distinct cell preparations

100

50

% of Positive Cells

o

I #
CD73 CD90 CD105 CD34 CDA45 CD14 CD11b CD79 .

ISCT Release Criteria: First, MSCs must be plastic-adherent when maintained
In standard culture conditions. Second, MSCs must express CD105, CD73 and
CD90 and be negative for haematopoietic markers.

' ' TRANSLATIONAL MEDICINE INSTITUTE
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Bioengineering & Transla Med, First published: 06 August 2022, DOI: (10.1002/btm2.10387)
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MSC labelling and cell injection}

Tissue Harvest

(b)

Cryostat Sectioning

Coronary ligatior

Laser Microdissection

RNA extraction |,

Infarct

quality and quantity

Microarray

4

MSC injections (5 sites) PKH-26 MSCs in damaged myocardium and
their retrieval 1 week post-injection

Data Analysis

|
|
|
|
|
|
|
|
|

RT PCR validation

|
|
|
|
|
|
|




Microarray Analysis

Adhesion
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Cytoprotection  Angiogenesis
Pre-Injected Retrieved

Affymetrix Genechip Rat Genome 2.0 Array
987 transcripts down-regulated
205 transcripts up-regulated



Top 10 Genes Encoding Secreted Proteins
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Microarray Validation by RT-PCR
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Sparcll Mediated Cytoprotection
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In vivo protection by rSPARCL-1 in rat Ml

ODVVRQYY WULFKURPH VW

images :

a) Normal heart

b) MI heart

c) Ml with empty scaffold
heart

d) Ml with SPARCL1 scafforld
heart

/19 DQG 59 ODEHOV UHSUHYV
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ZKLFK WKH FROODJHQ LQ
VWDLQHG EOXH

5HG DUURZV SRLQW WR WKH FROODJHQ DOJLQDWH
PDWULJHO VFEDIIROGYV

*UHHQ DUURZVY LOOXVWUDWH WKH ZHDNHQLQJ
YHQWULFXODU ZDOO RI WKH 0, RQO\ KHDUW
PDJOQLILFDWLRQ VIPPDOHEDU




ldentification of disease-specific MSC response to OA

 SHAM Joint CIOA Joint

Experimental Design:

Retrieval and Analysis
: of Surviving Cells Post

B. IA Delivery of MSCs IA InJeCtlon
days 14 and 56

E. Characterisation of
retrieved MSCs

“/\_ Cell growth and morphology

Immunophenotyping

14D: Early OA

e
Immunomodulation

[ Transcriptome ] ~ W How do MSCs prevent

D. Cell retrieval and i J L -
OA post-injury’

56D: Late OA

C.Determination of HOW dO MSCS exel”[
retrieval time points

12-h and 3-days their eﬁ:eCtS in
t-deli ]
s ol established OA?




%LRGLVWULEXWLRQ RI ,$
LQ &,2%$ NQHH MRLQ\V

Low Survival Rates: MSCs are short-lived post |IA
delivery

Quantum Dots {é:t

T 14% 1.39%

(1 hour post-injection) (72 hour post-injection)

2.0%x105-

1.5%10°-

1.0%10°-

5.0%10%~

Total Number of QD labelled
injected MSCs

0.0-——
Oh 1h 72h

Time-post injection




Paracrine signaling in surviving retrieved MSCs
BUHGLFWHG 6HFUHWRPH $Q&e0oa ntarogy Enrichment Overlap D14 & D56

D14: 23
genes
D56: 3 genes Extracellular

Matrix
Organization

Wnt Signalling
Pathway

L

! JHQHV
! JHQHV

D14: Anabolic / catabolic changes zxrestoration of ECM organization
D56: Established OA - counteract immune disease progression

D14&D56: Wnt antagonists zcross talk with chondrocytes and immune
cells




Comparison of predicted secretome In retrieved and In ViItro
licensed MSCs (IL-6; IL-6, MCP-1 & IFN-gamma)

B - 56D L6 rriole BRINP3 (BMP/Retinoic Acid
BRINP3 4 4 % 2 : Inducible Neural Specific 3)
vz2 4 4 5 9 novel predicted secreted
MMP3 ') 4 4 gene expressed by MSCs
COLsAl T \ 4 ! | S
ccs & @ * T BRINP3
PCDHGD6 {} 4 3 i
FMOD 4 o 3 o
SFRP2 f- »t ; f

Similar pattern of expression
between triple licensed and
retrieved cells

Expression Log2Fold Change




BRINP3BMP/retinoic acid inducible neural specific 3

Also known as FAM5C
Overexpressed in pituitary tumours

Brinp3’- mice exhibit behaviours consistent with
neurodevelopmental disorders

Plays a role in osteoblast differentiation

Expressed in short digits in embryonic development in b

Not previously associated with cartilage development or
repair



BRINP3 and Joint Development in Mouse Embryo (E.14-E.15)

'"HYHORSLQJ DUWLFXODU FDUWLODJH
Periosteal sleeve -

1 il B fundamental for bone
regeneration and
reconstruction

DEVELOPING DIGIT

/
¢

DEVELOPING HIND LIMB
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14D MSC

21D MSC

28D MSC

BRINP3 expression in human MSCs and ACPs during
In vitro chondrogenic differentiation

DAPI BRINP3 MERGE DAPI BRINP3 MERGE

14D ACP

. .
I .

28D ACP

Increased expression correlating with the timeline of differentiation.




Drug

«velw
Target identification

Cell replacement

Patient

Disease
Modeling

Somatic cells

Disease

Disease-relevant cells
mechanisms

Genetically corrected IPSCs

—
‘ )

AR s Patient-specific IPSCs W
biology differentiction

i‘ i Gene editing
Mo fied troem: Stadtfeid aad Mochedinger Gones Dev. 2010;24:2239-226] v




33D6
P62

C1-15
P29

Lucasl
P63

C1l-16

10X magnification

IPSC

Anterior

Primitive Streak

Activin A
FGF2
CHIR99021

Paraxial
Mesoderm

FGF2
CHIR99021
SB-505124

Dorsomorphin

Early Somite
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Passage O
350,000
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Passage 1
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33D6 iCHOs (CP P0)
& &0 ICM

4x 10x 40x | 10x 40x

N 33D6 - -

;- o CCM = complete
< chondrogenic
media (with TGFB3)

B — .- ICM = incomplete

T T . o chondrogenic
o O o indvidual ovperments o SEM media




Cell populations that comprise the human knee joint with parasagittal and posterior views.
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T Induced pluripotent stem
cells

1 Extracellular Vesicles
T Gene modification

T Cellular Immunotherapy



Fig. 2. IPSC differentiation strategies to create cells of cartilage, bone, ligament and synovium
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Construction des metiers G DY HEQurUes
Biothérapies en Occitanie

Valerie Planat (UT3) Herve Galtaud (IMT)



T 4 établissements de formation

T 2 partenaires industriels

Tw deU>,¢c «->Ad03>008 U>U
T Le pole de compétitivitée Eurobiomed

f =- e¢c+,a EA C,a EA,Y>
=-0C] YB

a region Occitanie

+
+




T Tables rondes
ftdu%es [ Z vP e
T Ateliers de travaile y(E W 0 - %S S]}ve S }u%o u vse [}((C

(JEU S]}v

tuupv] 3]}V %}pE pv %oope PE v Ale] ]Jo]s8 U }usloe %0 EE}e %o §]
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OBJECTIFS :

Formations pre-bac et Bac+2 :
f Sensibiliser aux métiers émergents et aux carrieres possibles

Formations L3 et Master:
f o EP]ee u vs o[}uA ESuE o[ 08 Ev v
f Ajout de modules de compétences additionnelles, pluridisciplinarité

Doctorat:
fD} po [JpuA ESPUE A E+c 0 * 3 uE Jv pe3E] o

Tout niveau:

f }veSEn S]}v [UVv %0 S (}EU % P}P]J<p upsSpy o]e

%O}HCE 0

(JEU S]]}V % E S|«



Actions en cours :

Axe 1 : Adapter les formations existantes
AeY ED>@D Ya>cD ,ex¢c,8 EA ,¢6 Z>UE AU ~ 40,6>08U0 Yu> B>AEDe>A>Ad > U
la mise en place de plateaux pédagogiques

Coloration de formations pré-bac et Bac+2
0 0C + %o ]odEmdemiedesignés pour la coloration : Groupes de Travail mis en place, actions prevues des 2023-24

KnA ESpE o[ 08 (Ev v

UM Licence Professionnelle et BUT des 2023

UT3En cours en Master (BS BT) .

INSA }ee] E v }uEe ~ }luu]ee]}v ¢ d]JSE& « [/VP v]-REE-U u EE P % & Au 1I1A

E}JUA 00 ¢ pv]sS ¢ [ ve [PV u vSsS

INSA« Culture cellulaire pour les Biothérapies » en 4eme année de Génie Biologique \

UT3Z (o ZA]}v v }uE-* % }uE (Jvl]®& e}]ve v e ve] JOo]e S]}v o[/ ~ E/d/U S A i %
UT3Conception en cours de modules pour 1 école doctorale

IUT MontpellierTP Imagerie Tissulaire, TP Biotechnologies (PCR digitale, TP NGS, TP Bioanalyses/Bioinfo), Module de Bioprodt

Plateaux pédagogiques

INSAdE A puA [ u v P uvs O °* 00 unospucE oopo |JE S Z S [ <u]% u vsSe v }
Polytech u v P u vs fapdab (FdS) et Amélioration de la plateforme de Bioproduction : achat de 2 nouveaux Bio-réacteurs
Groupe IMT/ vs](] S]}v v }uEes [pVv ]S uE o U %o L ° Z VPU ]Jo hdiU % }uA vS h ]




0> x E EAOYxeaE>D Y-E""@> > "E0A 3 EA >0 Ui, Aa>
Création de nouvelles formations pour répondre aux besoins spécifigues en compétences en Fl et FC

K: d/&™W

&}EU S]tvea W =

f&}EU S]}d Zv] ] vV "% ] o] Vv ]}%E} UGB} Vv /[DBE] 00
f>] v™M ] v o o 2AWZ (Eu ] U hdrie

[ % E}( **]}VMSO00ZV}IO}P] or [}% E} p S]HnDp} %S ucE-e

&}YEuU S]tvaW =
fA"SEUW SUE S]}v [jgv [MES]SE ~u vS]}tv ]J}o}P] ™ vS o

&}EuU S]}ve %o}eSr } s & W
f /h ]1}SZ E %o]
f h [}%E} p S]tv




0> x E EAOYxeaE>D Y-E""@> > "E0A 3 EA >0 Ui, Aa>
Création de nouvelles formations pour répondre aux besoins spécifigues en compétences en Fl et FC

Démarches pédagogiques mises en place :

Z EWUS U VS % E 0 S 0]ee u vSe []JVP v] uEe- %o PIP]<pu o
Constitution de groupes de travalil

Recuell des besoins des entreprises

Ouvertures envisagees en 2024 :

UM L3 professionnalisantgiotechnologies-Bioproduction-Biocapteurs
Groupe IMTBachelor Génie des bioprocedes

UM/UT3DIU Biothérapie

Actions en cours :

Ouvertures envisagees en 2025
UT3Parcours déciences Pharmaceutigues en Licence Sciences de la Santé

Ouvertures envisagees en 2026
UM L3 professionnellBiotechnologies-Bioproduction-Biocapteurs




Axe 3. Developper des outils de prospectlve
A>Ch o Z2Y%> D Yu-e6EY%GCA EA «>U Z>UE AU >3 A»>¢d ,+,04>0 “u>U "EQA,a EAL

OBJECTIFS:

[veS W& S]}v [uv }ve ]o W E( S]}vv uvs M S}E] oW
fD]ee]}ve [ £E% ES]e & % E}e% S]A
f voGCe o[ «p s]tv  of}((E (JEuU s]}v

}veS|Sus]}tv [uv vvu |JE e VSE % E]e W
f Structuration, mise en réseau et communication




Axe 3. Developper des outils de prospectlve . - -
AH>CO o ZYu>@D Ya-eOEYacd EA >U Z>UE AU >a3 AH>¢d ,+,05>0 ¥%>U "EA,a EAI

}ve ]O % E( S]}vv u vs e« S}E] o
~ &} Jiu [K e
WE u] E GiIav]}v

vvu |E e VSE&E YKE]e -
VVU |]E VSE %oE]e = W
Z383% *WIIAAAX P v r } X lul 1}8Z E %] r]vv}A 8]1}vr} 18 v]

Actions en cours :




Axe 4 : Déeployer des actions de communication
ARV, ED>D Yu-,840,4 6 d@ >U Aead >@U >3 Yu-,°+>08,2 % dce UEes %> > U

OBJECTIFS:

f Actions de sensibilisation en milieu scolaire

f Immersion en entreprise et croisée secondaire/superieur

f & S]}v [UVv %0 S (}EuU E (EvVv uvs =« (}&uU S]}ve
f Meilleure lisibilité des parcours

f Production de contenus pédagogiques sur les MTI

f Conception par et pour les professionnels de Sante




Axe 4 : Déeployer des actions de communication
ARV, ED>D Yu-,840,4 6 d@ >U Aead >@U >3 Yu-,°+>08,2 % dce UEes %> > U

Mise en place d'actions de sensibilisation aupres des professeuryckse

1t Jv ]JE o u §]v u iolio A efllusis@&EA vi]}v |

f Présentation du projet ]} [K

f Sensibilisation aux biothérapies et a la bioproduction,

f Information sur les tendances de recrutement (quelles compétences recherchées)
f Témoignhages metiers

Actions en cours :

YU S]}tvv |JE & |P eS]v SJ}v ¢ VSE % E]e o %o} uEu@iohed E < u E<u o []v
Affiche durant les Biotherapies Days les 23 et 24 novembre
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SLWFBNSURMHWY OD XU :«

Intégrateur OBBI  Louis CASTEILLA
Stem Genomics Nicolas CHAPAL
GenoskKin Nicolas GAUDENZIO

Evotec Zahia HANNAS
IHU Immun4cure John DE VOS
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Dr Daniele NOEL

| 1 %0 (E }

3URI /RXLV &$67(,//$

Executive Director Nl vs](] & SHE
Dr Camille Dr Séverine Dr Montserrat
MALAVAL SUTRA KREMER BOSCH GRAU

Chargé de Mission Inserm

Chargeé de Mission IHU Business Developer Inserm




Occitanie
Bioproduction
Biotherapies
Integrator
OBBI

Labeled in May 2023
Managed by INSERM

Advanced Therapeutical Medicinal
products

Somatic cell J Tissue engineere
therapy medicine medicines

Kv }o}PC

1.7 Md Invested In
bio therapies and
bioproduction of
ATMPs

Promote academic R&D excellence and accelerate technology transfer to manufacturers to buster

Innovation (from bench to bedside)

Simplify market access for new medicines to reduce development costs and make them affordable for
| the healthcare system.

Developing the industrial tissue in France

Support the sector by providing dedicated financing and mobilizing stakeholders to improv e patient

access to biotherapies.

Intégrateurs Biothérapie Bioproduction (IBBS)
The label was awarded to academic platforms with

biotherapies , leading to 8 national integrators including OBBI

6WUDW«JLH 1DWLRQDOH G

m %LRWK«UDSLHV HW ELR SU

WK«UDSLHV LQQRYDQWHYV }

JUHQFK OHDGHUVKLS LQ WK
SKDUPDFHXWLFDO ELRSURG

SURGXKRHZ ELRPHGLFDOYV

expertise in bioproduction and

E |




WLRSURGXFWLRQ %LRWKHUDS\ VWDWH RI WKH

Filiere Biothérapie 1}[K Juupved uE /.h
Innovation Occitanie . Education program, OBBI CHU Montpellier
It is a collective approach for the UT3,8XTD!'U fi C Intégrateur Industriel Biothérapie- Inserm,hD X 11 D}
_ _ : ’ . Bioproduction.
: economic sectors of biotherapy K Inserm, i XAD!U IXfA C Es
ECELL France : - : . !
National Infrastructure and blOpI’OdUCtlon. It brlngs Cell-based Innovative Biotherapies
Adult cells, iPS-based ATMPs together regional, academic, and Occitanie
~{fiXd D!*X E]Jv 8 v o]Jv] o 8E] o ZA v }v.pus }v oo Key Challenge
therapy to date. industrial players i X 0 D4 years
e T T T T TP P _— “

2012 2021 T 2023



MISSION ' Accelerate the progress of biotherapies based on extracellular vesicles (EVs) and organoids in

France.
GOAL Offer to biotechnology stakeholders cutting-edge solutions for cost-effective
processes and top-tier products in and technologies,

ranging from R&D to pre-industrial pilot scale

0(7+2" Foster innovation by connecting industrial partners needs to the excellence of
academic expertise

OBBI will serve ass an unigue HUB including:
an identified network of academic expertise of excellence
Infrastructure (x m2), and
standard contracts (x1, x2, x3)

allows for rapid and efficient operational implementation.




Organoid - EV bioproduction—=._  ERetaqes
bioprocess — @

Scale up - Standardisation
Quality Control (QC)

KEP v}] r s
§ Zv}o}P} -
N0 U%o T
NS v E ] S]}v YU o]SC
}JvsSE}o ~Y o

Education -~ Educate

(= —_  Connect
[ X

Promote

Bioproduction

Bloprocess Space

Equipment

IPITIC -~ Access to materials
Availability

—__ Access to the labs
o Incubation

Partnership

Service provision



Organoid Production Biobanking

@ Access to a variety of cell sourca®SCs, ASCs Access to human and animal tissue®

® Access to existing models, custom model development Healthy and pathological human sources‘

@ KEPIWrZ]%U i }r poSuGE eo ~ usdlu A 0}%u V3 Inflammatory Bowel Disease, Cystic Fibrosis,

Colorectal Cancer, Others
® Process development and QCs

Large range of anatomical origins.

Intestinal (colon, gréle), fallopian tube, epididymis, bladder, brain,
retina, respiratory, cardiac, muscle

® Scalability
from small scale, R&D grade

to mid-scale, pre-industrial grade . .
Human / animal origin

® Drug discovery Zu] e

WEISJv v 'V AE%E «*]}vU » E
/&U t U «<W ZU >/~ U rKD/ «U &0}A C3&}u

]+ » u} o A 0}%u vs 8} Aops EuP 3 EP
A(ECW V3] 1% 5 5Z %1} vi] o 8}AE] 13C }( o

((] CW A op s 387 v] § - % ]3C 3} E A
}r o]Jv] o 3E] o A]3Z }EP v}] » (E}u % 3] vie v
88 E 3E 3](C v 3 ]o}E SE 3u vse

Electrophysiology @

MEA

® Regenerative medicine Morphological (Imaging) e

Transplantable organoids
High-content image acquisition
QC (safety and potency)
o _ _ Image Analysis & Data Mining (Al??7?)
Preclinical studies (safety and efficacy)
Opera Phenix (Revvity), Harmony software (Revvity)

Functional assays KEP v}] Z & S




Prostate

Ovarian surface epithelium organoid
Endometrium organoid

Fallopian tube organoid

Created with BioRender.comI



AESE oopo (E s ] 0 e

00 A% Vvel}v ™ s %®E&} M S]}tv

® Access to a variety of cell sourca®SCs, MSCs, Organoids
® Cells seeded into a spinning bioreactor (3D culture

Mid-scale perfusion-based cGMP process:
Bioreactor Amber 250 (Sartorius): x4, 100-250 mL

Cell counter Nucleocounter NC-200 (Chemometec)
Microscope EVOS M5000 (Thermo Fisher Scientific)

Organoid

Human / animal origin

uy

® Modification of isolated EVs

Cargo load of EVs : drugs, nucleic acids, proteins

EV surface modifications

® sr(pv 3]}v o]l JJu 8§ E] o ~T % E]vS]VvPe

® In vitro functional assays
Proliferation, migration, immunosuppression, apoptosi$ ¢ v ¢ Vv

EV engineering & Functional assays

d vP v3] o (o}A (]o
<E}e&0} <Z7] d&&l

Ultracentrifugation
Optima XE-90 Beckman Coulter

Size Exclusion chromatography
gEV columns, Izon

Biochemical characterizationl®

Specific markers

Flow nanoanalyzer (NanoFCM), Nanoimager (ONI)

Western blot

Morphological (Imaging) @

EVs Count & Concentration
EVs size distribution

Shape and structure (cryo-TEM)

Videodrop (Myriade), Zetaview (Particle Metrix), Flow nanoanalyzer (NanoFCM), Nanoimager (C

EV characteriza



Academic Research

EVs

s [ZD

KEP v}] »

TOP IRSD

Ecosystem and Partners

Universities & Education

Engineering

La Region

oJv] -

(I o

Tutelles

National IFRs

Al

SAFE-IPS

Industry

Licence FREEFPIK



Cercles dans un cercl923

h A ECEZ]vP +3% GEi¥ (E}u

1 &

Défi Clé - Cell Based Biotherapies Occitanie (CeBBOc)
Les porteurs:

{Louis CASTEILLRESTORE Toulouse

{ Christian JORGENSHRMB Montpellier

{ Nathalie VERGNOLURSD Toulouse

{John DE VQIRMB Montpellier
Cheffe de projet

{ Camille MALAVAL-SUTRA

Z EP [ ((JE -

{ Montserrat BOSCH-GRAU

Plateforme EVe

{ Daniele NOELResponsable Scientifique
{ Giuliana BERTOLIN&Xx?

{ Claire BONYxxx?

{ Marie MAUMUS Responsable Technique

Plateforme TOP
{ Nathalie VERGNOLLEesponsable Scientifique
{Astrid CANIVET,vP v] pE [ Spu

{ David SAGNATResponsable Opérationnel

o P S8]}v/E~ ZD K ]S v
{: «<p o s /¥ o Pu Z Pl}vo /EM»ZD K ]S v
{, ov >DU" o Pu Z Pl}lv o i}Jjvs /E~ ZD WCE v +rD

{D 8§Z] p E/h "o Pu Z P]}v o i}Jjvs /E~ ZzD K ]S v D ]5§

Plateforme Organoides Montpellier (POM) - BioCampus
{ Albano MELIResponsable Scientifique
{ Laetitia LINARE®Responsable Scientifique Adjoint

{Isabelle PEIFFEResponsable Opérationnelle

P v A 0}% % u v3 }v}u]<pFiliere Bamté
{ Marjorie MONLEAUChargée de mission Innovation - Santé

{ Bérénice CHAILLQChargée de mission Innovation et Filieres

La Région Occitane

{ xxx



K [/

Cercles dans un cercl923

Contact
Montserrat BOSCH GRAU
Business Developer OBBI

06 2708 77 07
montserrat.nbosch-grau@inserm.fr

« Everything starts from a dot ».
Wassily Kandinsky
(1866-1944)
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KR ZRADUR"

Next generation QC for cell therapies

¥aSnapshot ¥2Two locations
T Incorporation in 2018 T Montpellier (headquarters)
113 employees, 2 advisors tDurham North Carolina

11SO 9001 certification

. —OYHVWRUYV
200 clients S

16%$77 $[/5
+28&6((' DQG JUHQFK 7HFK 6H
t30XULVW\[ —QF 86$%



What we do?

Next generation QC for cell therapies

Genetic Integrity
¥Digital PCR:ICS-digital ™
¥INGS: Stem-Seqg™
ldentity
%STR
Sterility
YsMycoplasma



KDW.HGR"™

Next generation QC for cell therapies

Breakdown of global revenues

¥4 89% services / 11% products

¥4 66% Europe / 34% North America
¥4 68% biotech / 32% academic



Where are we going?
6XSSRUWLQJ WKH GHRIHBEBORHKCHU D S

‘ U ‘ USA

Good Manufacturing Development of Development of
Practices (GMP) certification a global QC offer Stem Genomics Inc.

‘ Innovation »

Development of a state-of-
the-art release testing offer




France 2023

Innovation In Biotherapies et Bioproduction
O SURMHFW | N JUDQW REWDLQHG

What Is the maximum number of abnormal cells accepted in a cell drug?

¥4 Sensitivity of current techniques are limited
T Digital PCR -iCS-digital™  20%

tSNP array 20% ) E A %% E} Z 8} E
TKaryotype 504 IX9ri9 ule ] Jeu
INGS -Stem-Seq™ 20% in CNV

1% in SNV



Thanks

Financing Investors

3DUWQHUYV



Contact
Nicolas Chapal, CEO

nicolas.chapal@stemgenomics.com
+33 642 11 24 24

VWHPJHQ FRIPFV
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*(126.—1

Toulouse FRA & Salem USA

tCréation 2011
140+ collaborateurs dont 30 a Toulouse
1+50% de croissance en 2022

Industrie Produits/services

T 7THVW QRQ FOLQLTXH GH ELRWHmERibnSd dé YeduivhtdiraizErdbld V
ELRWHFK HW SKDUPD ex vivo (biothérapies, vaccins et autres)
I SOWHUQDWLYHV | O H[SpULP K OriviihbpltoRage DIA [LAA&NWSeHIe
QRQ WKpUDSHXWLTXH données




SROWH[WH / LOMHFWLRQ VRXV FXWI
SURPHWWHXVH SRXU O DGPLQLVWUDW|

45 FXXNXYJ ZS HMFSLJRJSY IcZSJ FIRNSNXYWFYNTS NSuandelchN SJZ X ¢

Les auto-injections hors milieu hospitalier sont alors possibles
Elle permet un gain de temps et une minimisation de l'inconfort associé a la perfusion intraveineuse

Les colts de soins de santé lies a l'administration des biothérapies ainsi que l'utilisation des
ressources sont reduits

IFUWTUWN Y NSIZXYWNJQQJ | YIJSZJ UFW QJX GNTYJHM UMKWRF UJ.
UWTY LIJFSY QJX KTWRZQFYNTSX I IN JX QcNSOJHYNTS XTZX HZYFS%J



Un organe complexe enrichl
en cellules Immunitaires

Epidermis

Langerhans cells 0= dzZD v W cells
Dermis
Dendriticcells D ¢«§ o0o0- ILC2
Monocyte D (E}% z MaturalKiller cells
B cells
T cells

= VA VS]IV 0V gMWilocytes

Basophils }e]v}%Z]oe Neutrophils




Paysage immunitaire obtenu DYHF 0317-6¢



'H OD SHDX KXPDLQH ¢ OD GRQQ.

Acces journalier securisé (Contrats avec Cliniques et HOopitaux)
Réseau international (France / USA)
Cohortes de donneurs (age, sexe, phototype, historigue médical)



2XWLOV SURSUL«WDLUHV HW
ORG2OHYVY GH SHDX KXPDLQH H

Bio-stabilisés & fonctionnels

anneau de Maintien de la viabilité i L7

- o aintien de la viabilité jusqu'a 7 jours

silicone biopsies de peau ,
Immunocompetents

19 populations de cellules immunitaires naturellement résidentes de la peau

\ 8 HZWNY IJX G

matrice Mesure des réactions inflammatoires au site d'injection
Identificationdes R HFSNXRJX IcFH"

RNONJIZ 13 Routes d'administration

HZQYZ VMG]déle HypoSKin® (@ 23 mm) Injection sous-cutanée et intra-dermique

Application topique

94



[HV WHFKQRORJLHYV *(126.—-1 SRXU HIWUDLUH GH OD

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

*TYWFHYNTS 1J ITSS JX RZQYNUFWFR YWNVZJX

Injection sous-cutanée XH73&XJV Bulk RNAseq Imagerie multiplex Seécréetome

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5W INHYNTS | Reproduction
secondaires dans la d'observations
peau cliniques

8 QJHYNTS | |dentification des

HFSINIFY X UW R HFSNXRJX Ig

95



52%* SXYWZRIBNLISHJ

"TZWXJ 5FXX FJUNWY 4HHNYFSNJ

585( GUNKWFESHJ

'SY LWFYNTS UWTLWFRRJ 8HARISHM BHHPMOIBHQT Z X J
&LJSHJ 3FYNTSFQJ UTZW3QF57JHMIWHMJ



J.PODP Toulouse, France (EU)



IHU Immun4cure



L'IHU _ de MONTPELLIER
Maladies auteimmunes et Immunothérapies
Innovantes

Christian Jorgensen
Directeur IRMB & Inserm
Pr Rhumatologie
Coordon. ECELL France
Académie Nationale de Médecine



T 15 millions de citoyens européens
t 4% de la population

T Dans les dix principales causes de déces chez les femmes de
65 ans

Rituximab (antiCD20), Belimumab (antiBAFF), Anifrolumab (anti-IFN1R),

Seules 6 maladies autbuupv ¢ } S vS
Lupus érythémateux systemique (LED)

Sclérose en plaques (SEP)

Syndrome de Gougerot-Sjogren (GSS)
Polyarthrite rhumatoide (PR)
Sclérodermie systémique (SS)
Pemphigus

Cellules CAR T ciblant CD19 dans le lupus systemique réfractaire

Changer le pronostic
Parcours de soins intégre

Correction définitive du dysfonctionnement
Immunitaire

Développer la biomédecine de précision




IMMUNE4CURE

&SRPSUHQGUH HW PRGpPpOLVHU OD UpSRQVH LPPXQLWDLUH |
O DLGARGHOHY SUPFOLQLTXHY KXPDQLVpV

'PYHORSSHUW \GLFDPHQWYV SRHXUXSWXUH
JXpULU OD SRO\DUWKULWH UKXPDWRWGH 35 HW G DXWUHYV
PDODGLHY DXWERLRFPPOHFLOQH GH SUpFLVLRQ

*UKFH DX GpYHORSSHPHQW GH VWUDWpPJLHYVY EDVpHYV VXU OHYV
ELRWKpUDSLHV HW GBDHOKDQRIGIRILHY $51

'PYHORSSHWWQWXW ,00XIQ&BXH HOQ
(XURSH FRPSUHQDQW XQ FHQWUH FOLQLTXH 5
ELRSURGXFWIDRRG XX WHGYDOOpPH ORQWSHOOLHU

101



gde'valeur des cellules medicamenteuses

Le marché des biothérapies represente
24,3 % du marchée mondial du
medicament, soit environ 240 milliards de
dollars.

De nombreux défis lies a :

T La bioproduction

T La standardisation des processus

T Scale up

T Potency test

T Essais réglementaires et cliniques

L'I[HU IMMUN4CURE propose la chaine
complete de développement et
d'évaluation des biomédicaments

s bVe % Z Eu puS]<p o S U

]

u/Ale W of/,h

zYuyvP 8§ oU EuP ] }A GG d} v@i&Oo pu

O

(
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Cohortes

Objectifs :

T Renforcer 6 cohortes existantes

+ Cohorte nationale BAMARA

T 2 nouvelles cohortes (vascularites,
dermatoses bulleuses)

K i &](eW
9 |/

%o §] Vs
O d eSe —

1}o}P]cp -
9 }v A}E

vi](] E o s
9 WE}%}e E

S§1A1E %} E O

Jhu E<p |
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Immunologie
systemique
Intégrative
%0 %0 Z V}é(;}%(OQVPZU E'"U s
Juupv}%eZ v}SC% U  %o]S} %o

Jjujo

~

po -«

CINES national
MES@LRertified.
CHU CRB Biobank (certified
ISO9001, NFS96900)

CHU clinical data warehouse

Infrastructure

(EDS). Secured and open acce

interoperable with DMP OPIDoR.

SS

1Ef WE} p S]J}v 'DW
«SELS]A]8]bvY

Biomédecine de

@

précision
: Bioproduction
u %o%o]VP
I s § pEs Z > v3]A]E o

EAD

c %o @E} u]se

Essais cliniques de preuve de concep
Z

T Conception des essais de
phase precoce

T Approbation réglementaire et
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Fabrication et controle - Sartorius, Sandrine ASPA

Strategie et deéfis réglementaires en matiere de
production en Biothérapies - Validapro, Luc DUBOIS

Evolution de la reglementation D&Consultants,
Jonathan ROBERT



- QJ«QLHULH dEoRrgductom:
J)DEULFDWLRQ HW FRQW

Sandrine Aspa

Spécialiste en développement de procedé chez Sartorius

SARTORIUS



SARTORILS

<RXU -RXUQH\ 7R ODQXIDFWXUH

Sandrine Aspa
234 November 2023



$JHQGD

$YRLGLQJ &RPPRQ 3LWIDOOV 2Q <RXU -RXUC
t $ %WLRORJLF V -RXUQH\ IHZ PDNH LW WR
t 'ULYHUV SODQQLQJ DQG PDSSLQJ \RXU
t '"HYHORSDELOLW\ DVVHVVPHQW

/fDNH KRPH PHVVDJH




Avoiding Common Pitfalls On Your Journey To Manufacture

$ WLRORJLF VHRXWNHLW WR WKH HQG

Approved Drug

~4.5 . ~1.5 a \HDUV ~2.5 r
! ~1 year ~1.

yeal’S ! years _ yeaI’S
Aim: T2H, H2L, LO $LP 7HVW OHDGYVY Aif FiH trials Aim: Efficacity Aim: Efficacy/Safety $LP ODUNHW DS SMNmR:¥brfdoring of
Costs: ~$700M YLWUR LQ YLYR D @&etWddse) People: ~100 500 People: ~1 5k &RVWYV 0a drug post-market
Attrition: ~50% DQLPDO VWXGLH\Weogple: <50 Drug: ~3 4kg Drug: ~30kg $SWWULWLRQ a approval
Leads: ~25 $SWWULWLRQ a Drug: ~0.75kg Costs: ~$300M Costs: ~$300M SURJUDP

&DQGLGDWHYV a  (costs: ~$250M Attrition: ~55% Attrition: ~30%

------------------------- Process Development ---------------- Attrition: ~35% Programs: ~5 Programs: ~2 el 119y IR —--—--- MoOnitoring -------------

Programs: ~8

-- Clinical Development

Pharma (CMO)
Start-Up

&'02

2Q0\ 2QH 2XW RI 1HZ 'UXJ &DQGLGDWHY 5HDFKHV WK

$GDSWHG 5BRBPDS IRU (DUO\ ' HYHORSPHQW WR &RPPHIMNWDDEQ@PWQXIDFWXULQJ

113 $GGUHVVLQJ 7KH &KDOOHQJHV 2dD'QXVHIQVFRYHU\ SARTORILS



Avoiding Common Pitfalls On Your Journey To Manufacture

Drivers, planning and mapping your journey

JOURNEY DRIVERS 3/$1 <285 -2851(< MAP YOUR JOURNEY

114

Main driver - manufacture of their
tox/phase | clinical material

Start-ups have limited time, resources,
experience and expertise to address all
the essentials of process development

External assistance from a range of
service providers will be required to
help develop, manufacture and test
clinical material

TPP Target Product Profile
CQA Critical Quality Attibute
CPP Ciitical Process Parameter

+

1

Understanding your PD capabilities
allows you to access risks, costs and
time

Understanding your drug and its
characteristics increasing the chances
of a successful program

A successful clinical manufacturing run
IS more attractive to development
partners

*DSULVN DQRVAR\WIDWS RXW DQC
KLIKOLJKW ZKDW V ZURQJ
PLVVUQRP \RXU SURJUDP

SQGHUOLQHV ZKDW V SRVVL
ZKDW V QRW DR)GWAMRKUWHYL Q J
UHTXLUHG

6LPLODU DQDO\VLV RQ FKRR
PDOXIDFWXULQJ RU WHVWLQ
&'02 &52

'HILQH YBKRII \RXU SURGXFW |
TXDOLW\ VDIHWYSHIKFDF\

SARTORIUS



Avoiding Common Pitfalls On Your Journey To Manufacture

Developability Assessment

+ The biggest challenge in bringing a new biologic to the clinic is scale-up to CMC manufacture

+ Cost and time are less important than ensuring you have the right people on-board to help you design your manufacturing process

+ Developability assessment will evaluate your early drug candidate in preparation for CMC and help minimise those risks

IN-SILICO ASSAY %-23+<6-&%/ 67$%—-/-7< SOLUBILITY SCALE-UP

+ Glycosylation sites t %LQGLQJ (/-6% + Purity + Buffer/plasma + Buffers + ([SUHVVLRQ WLWU]I

+ T-cell epitopes : JXQFWLRQDO FHO®@ntaminants r Temp + High conc/viscosity t 6KDNH IODVN WR %

+ Al Drug Discovery + Mass Spec + Freeze-Thaw + Formulation t+ BREXVWQHVYV
platforms + Tm + Shear stress

+ Developabillity stress-tests your biologic allowing you to fail fast, kill the losers, and picks the winners

+ Building in robustness early and preparing for scale-up, gives you confident transitioning from the lab into the manufacturing
space

SARTORIUS

115



SURFHVY GLDJUDPYV

Journey Start - Process Development

Cell bank SDM Scale-up Filter PROCESS DEVELOPMENT CHALLENGES

USP : : . o A
+ Reducing time to clinic (speed-to-clinic)
clone screening scale-up studies clearance + Developability assessments
media analysis robustness testing studies _ .
media development  cell mfg/banking + Good documentation keeping
(SDM/DOE)

+ Avoiding technologies/processes that do not
scale

+ Understanding product quality/process

Buffer Ex &KURRIJ Conc Filter 6WRUDJH . .
Impacts on safety and efficacy

+ Finding experienced and skilled personnel

TFF 1 &DSW TFF 2 Filtration

DSP untagged conc YLUDO FO HstageQ F H
studies formulation VWXGLHV FT studies
storage
studies

$OLJQLQJ 3' ZLWK PDQXIDFWXULQJ RIIHUV LPPHGLDWH DQG ORQJ WHUP EHQHILWYV YL] Ol
XQQHFHVVDU\ GHOD\V

SARTORILS



Process example

Early-Stage Process Development (Viral Vector)

Ambr® 15

MODDE® o
DOE software Fill-it Ambr® 250 HT

$PEWU

Cell Expansion

Viral Vector Production

ORGXODU 8QLYHWNVHWORVYWDW Biostat® RM

Cell Culture & Transfection Optimization

Sterile Filtration

Sartopore © 2/
Sartopore ® XLG

Purification

ORQROLWK sartobind ® Membrane

Sterile Filtration

117

UF/DFt Final Formulation %0 S U E

7)) &RQFHQWUDWLRQ

Hollow Fiber

6DUWRERYVHWWfow Smart

ZE}u S}PE&E WRDEtBuffer adjustment

% X | | H UHanestkOmadfigation

Sartopure ® PP3
Sartopore ® 2

Harvest/ Clarification

SARTORILS



Take Home Message

+

118

Plan early to ensure clinical success

Lack of preparation delays your
program and increased costs

Early PD knowledge increases process
and product understanding

'RQ W IRUJHMudhER®DN |

1

1

1

MAP EXECUTE

*DS ULVN DQDO\VLYVY PDS \R
5SHVHDUFK \RXU &'02 &52 S

([SORUH WKH GLITHUHQW E.

+

+

Accelerate activities with minimal
Impact on development timelines

Take advantage of the extensive and
free manufacturing knowledge

SARTORIUS



Take Home Message

“HIl ODUUD]]R SUHYLRXV &(2 Rl 6SDUN 7KHUDSH)

2XU %LRORJLFDO /LFHQVH $SSOLFDWLRQ ZKHOQ
VLPLODUO\ ZLWK (0$ ZDV OLNH SDJHV

/(KH YDVW PDMRULW\ RI LW ZDVQ W DERXW WKH F

-W ZDV RER XMWUJ FKHPLVWU\ PDQXIDFWXIKIQRK DLOA
DERXW KRRAJRKHRUNY KRRQEUWBROLW DQG KRZ ZH
UHSURGXFLELOLW\

SARTORIUS
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Thank you  ..... S/ARTORIUS

Platform Development Specialist

sandrine.aspa@sartorius.com
+33698866576




- QJ«QLHULH SRXU OD
oWUDW«JLH HW G«ILV U«

PDWLAUH GH SURGXF
WLRWK«UDSLHYV




Les defis pour les sociéetés
Innovantes

T 4XHOOHY U«JOHPHQWDWLRQV V DSS
T Est-ce que mon prodult sera soumis aux GMP?

T Et a partir de quelle étape?

T Quelle est la réglementation le plus sévere?

T Quand débuter: T6t mais pas trop!!



Comment se préparer aux
exigences réglementaires

SUHPL2UH «WDSH "'«ILQLU (

T Produit administrable, outil de procéde, traitement,
matériel de départ, matieres premieres ?

T Stérile ou non?
t ORGH GH IDEULFDWLRQ «TXLSHPHQW

T Méthodes analytiques pharmacopées ou developpéees
T/ «xFKHOOH DFWXHOOH YV FRPPHUFLD!



Comment se préparer aux
exigences réglementaires

$XJPHOWHU YRWUH FROQOQODLVVDQFH GX
<YDOXHU OD FDW«JRULH GH SURGXLW
$QDO\WHU OHV ULVTXHV 5«JOHPHQWDLI

'«ILQLU OHV EHVRLQV HQ IRQFWLRQ GH
G«YHORSSHPHQW GX SURGXLW

OHWWUH HQ SODFH XQ V\VW2PH GH WUD
LOQIRUPDWLRQVY FULWLTXHYV



Plan de travall

&RQWDFW
IRXUQLVVHXUV
SHTXHVW IRU LQIRURH

Début
Produits / <YDOXDW Planning de Besoins Spécifications Chiffrage
v Besoins U«JOHPH Cgg Définition du  process production equipements équipements équipements
@) marche preliminaire process process process
é __Type / Nature — BLRV«FXULW«L_3URFHVV )ORZ3)'DJdsebGuipements Préparation Besoins utilisateur SBHTXLV XWLOLW«V
- ___Formats —Confinement Parametres opération Stratégie de controle Production preliminaires Requis espace
o™ o2
__Quantités —Qualité Capacité / Bilan de masseL_ 3 — Nettoyage JLFKHV WHFK Q LLT-Attrés
L_Prévisions —(QYLURQQHPHQW | :
| Etc. | |
| | Contact
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e — - : fournisseurs
________________________ ] (Request for information* )

- : Requis et %HVRLQ T Chiffrage
Evaluation . 5 s 2
réglementaire consommati S:i)lig;'csat'or;s utilités

" on utilites . Upp!. suppl.
\Q
% —ATEX 9«ULILFD Requis utilités

- _&RQILQHPHQ FDSDFL Requis services

| Qualité XWLOLW

5HTXLV HVSDFH

DFWXHO(

L Environnement

I
L I
Ete. : Contact

fournisseurs
""" e (Request for information)

* Définition Définition Aménagement Besoins 6S«FLILFD :
O «<YDOXDWIgR : A : WL Chiffrage
k3] U«JOHPHO WD rcl;?ramme fonctionnelle (Agencement préliminaire des Infrastructures LQIUDVWUX infrastructures
> i .
= ed btsoins des locaux locaux) et services HW VHUY
7
E - Biosécurité Aires de production Expansions Flux (matériel, personnel | Incendie
é - Confinement $LUHV GH VXSSRQiMs extérieures $PELDQFH GHYV [ORé&mi¥|
= __Qualité Aires utilites $XWUHV Pressurisation __Traitement rejets
all | (QYLURQQHPHQW __Ventilatior
195 L Municipal, départemental. —Structure
— JLQLV DUFKLWHFWXUD X][

Note : Les listes données sous les blocs fonctionnels ne sont pas exhaustives.
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/D UgJOH S5 HYV

Elaborée en 1959 par William Russel et Rex Burch, cette régle vise Réduction , le Remplacement et le
Raffinement des expériences avec des animaux

Réduire

Limiter les expériences essentielles

Réduire les reépetitions inutiles et établir des
protocoles experimentaux

Renforcer la réflexion biostatistique pour maintenir la
fiabilité des résultats

SDIITLQHU
SPPOLRWELWHQ rWUH GHV DQLPDX[ XWLOLVpV
“XVWGIHHIHUWLQHQFH GHV PR@®HOHX W WYUMLXYMHPHQW
5HQIRUFHU O-pWKLT®& H BIRXEUGORMMMON QWIBWY VFLHQWLILTXHYVY H[SORLW




/H FDV GH O - (XURSH

"HS XLV O-pODERUDVQIRFRE GHXV BV FHEGLEPWHREONY DOWHUQDWLYHV L

Ces recommandations ne modifient pas les obligations
reglementaires des tests precliniques

sources . touteleurope.eu, ec.europa.eu



/IH FDV GH O-$PpULTXH GX 1RUG

En décembre 2022, adoption unanime par le Sénat de laFDA Modernization Act 2.0 , promulguée par le
président Biden

&H TXH O-$FW LPSOLTXH

Elimine O-REOLJDWLRQ GH UpD O L Vdvant GnHessairdlinidie V
FKH] O-+RPPH

2XYUH OD YRLH meodey altérndatvdd de tests precliniques
G-HIILFDFLWp HW GH VpFXULWp VXU GHV PRG@gO

sources : science.org, The New York Times



Apercu des alternatives aux tests sur les animaux

Technologies alternatives /n vitro

Organoides Organes sur puces /[LVVXV KXPDLQ

source : science.org
Images : j. huntsinger/sciencecustom publishing



Les prochaines étapes

*POQPUGBIMDIEROQQpH

Etablir un consensus sur les méthodes alternatives les plus efficaces a
Promouvolr

Prioriser lesindications et candidats thérapeutiques a analyser

'PYHORSSHERGWRUWLD HQW UHWLR\E R URMIVIBR X U
DGXTXHU j FHV QRXY HBDH ¥ pmDPBIHRIFHKIHRS FH/P WD OVX
OMDUWDJH GHV FREWYV

1pFHVVLWpPp G- XQ SRVLWLRQQHPHQW IF
pour engager ces démarches



Mercl

Des questions ?

Jonathan Robert
'‘LUHFWHXU %8 6WUDWpPJLH G-, QQRYDWL

Jrobert@detconsultants.com



“WREUDLHY ROWER2R@WDH

Keynotede FOfWXUH

"« YHORSIBH W K « U D $hhdvantes
au E«Q«I|L&d9 patients et de la
VRFL«W «

Emmanuelle RIAL-SEBBAG

CERPOP Inserm-Université de Toulouse, Plateforme Ethique et

Biosciences, Genotoul Societal



(Ivls]ives

IBiothérapies : traitements utilisant des médicaments
biologigues ou biotechnologiques

fThérapies innovantes : therapie génique, cellulaire, ingénierie
tissulaires

JFiliere de la biothérapie

oo o Production /

Recherche et % E o0]v]<o mise surle

développement S o]v] narché




Les biothérapies : une filiere

Un fort engagement politique et
economigue

1Une volonté de placer les équipes
francaises comme leader

I «<p oo (Jo] E % EoO
acteurs ?



Source https://www.agence-

adocc.com/biotherapie-innovation-
occitanie/




Structuration de Réception

la filiere sociétale




Les biothérapies : une filiere gui manque de
visibilité sociétale

%dangue de
visibilité a
o[]vs E] pa
filiere

%dangue de
visibilité de la
filiere a
ol £S E] pc
societe




Les biothérapies : une filiere qui manque de
visibilité sociétale

Reglement européen SOHO

(Substance Of Human Origin)

=> ne pas se limiter aux
guestions reglementaires

¥t les utilisateurs finaux dans
tout ca ?



Biothérapies et patients



Les attentes des patients

Bénéficier de nouvelles thérapies
{Patients en errance diagnostique
{Patients sans traitement disponible

JAccéder rapidement a ces
nouvelles thérapies presentées
comme Innovantes
IColt ?
TAccessibilité ? Territoriale ?
Financiere (remboursement) ?



Bienfaisance Enjeux de confiance
Non-malfaisance Enjeux de compréhension
Pustice Enjeux de sécurité
FAutonomie

[ *S o[ ve U O o (]

consideérer ces enjeux



Biothéerapies et sociéte



Les principaux enjeux bioéthiqgues

« Tout ce qui
est possible sera
necessairement

realisé »

| oi de Gabor morale et sécurité



dZ E %] P v]l<u W o] ]8]}v

IRégulation nationale et

europeenne

fUne évolution du
positionnement ethique par

O ¢ }u]s o [ SZ]«u
nationaux

1Une ouverture au nom du
droit des patients de
v (] ] & [uv sZ




Edition du genome : les risques

Une thérapie en évaluation : side effe(j(s

Modification du patrimoine génétique de
o[Zuu Vv]S

Pes interdictions persistantes de

reimplantation des embryons modifiés
(Jjuridiques, professionnelles)

T S %o}lJ.(Eé vSY X




Des avis équilibres






Therapie cellulaire : des questions de
représentation

IJne reglementation a part dans le code de la santé
publigue

Proit a la vie et protection de la vie des son
commencement

I>[ u EC}v JveSEpuu vsS ol S E ](]

Une posture morale et juridique différente selon les
% Ce euE 0 <Hu *S]}tv ol u EC}lv



dZ & %o] oopo |E W « <

> § Ev o S O ey ] ] E]S
ol u EC}vU o ¢ oopOIPSYUL |XSeVSV®
organoides

Dans le cadre de la greffe : usage autologue / allogénique
=> risgues et securite

Médicaments / procédés
Biobanques
fTourisme de la thérapie cellulaire




Pour conclure

thv e}]v e Vo] Jo]e (E O[ Ve U O 0O |
[Jlvs PE & o & (o A]}v sZ]l«u ~ AX
choix de recherche scientifique)

1Un effort de communication de tous vers la société
1De nouveaux métiers ?

IDe nouveaux usages écoresponsables ?

IS o }vv ¢ ve Slus YX



Mercl de votre attention

Emmanuelle.rial@univ-tlse3.fr



23.11 / Biothérapie Innovation Occitanie

Actions de oLRWK«UDSLF
Innovation Occltanie

ODUMRULH 02 HW®&U«QLFH &+®-/228&
/R X L V &$ 6 7 (—‘Q\/V\/L$XW 5(6725( GALRXORXWHId& 156 8)6 (197 —-QVHUP

- R K Q( 9 2 6 SOLWH7K«UDSLH &HOOXODLUH +fSLWDO GBQLRGW®HRQO L id QG N EEHORN &
~50% -16(50 8



5HFXHLO GHV EHVRLOQV HW DWWHQWHYV GH\dbQdORBSULVHYV

| | , o POSITIONNEMENT
Typologie des 18 entreprises repondantes (65 sollicitées) »
8 ,
d/s/d . / 0 6
4
3
Services & I I I I I I
Services Développement I
33% propre S & S D D & &
28% N T
S \ S < \
o O N & o > &
& v S & & N S
N o X S & <
. Q QO A\ @)
<
, DOMAINE
Développement
propre THERAPIE CELLULA|RE— O
33% EFFECTIF
[ KWZK h d/iksEe———————eeeeeee—— §
ANTICORPS ET PROTE|NES—— ( 6-10
28% 1-5
TECHNOLOGIE DE TRAN SF pRimssssss——— ( 2204

INGENIERIE TISSULA|RE——— 5

CONSEIL CM Qs 11-50
39%

THERAPIE GENIQ UsEmmmmm 2




S5HFXHLO GHYVY EHVRLQV HW DWWHQWHY GHVY HOQWUHSULVHYV

Emploi & Formation

CREATION D'EMPLOIS TYPE DE PROFILS
5 A 3-5 ANS Fonctions transverses
(type reglementaires
3 3 gualité)
34%
1 1 1 1 1
I I I I I Metiers techniques
3 5 i 15 30 40 50 > 150 49%
NB EMPLOIS CREEES

GH FU«DWLRQV G HPSORLYV

38% des repondants préevoient la montée en compétences de leurs collaborateurs



5HFXHLO GHV EHVRLOQV HW DWWHQWHYV GH\dbQdORBSULVHYV

“WHVRLQV LPPRELOLHUYV

Besoin
d'espaces
labos
50% des entreprises répondantes ont un besoin 38%
immobilier d,BeSO'”
espaces
bureaux &
labos
50%
Contacts :

% Montpellier métropole Chahira BENZAOUI ( c.benzaoui@montpellier3m.fr )

% Toulouse métropole Lucie LEPORCHER (lucie.leporcher@toulouse-metropole.fr )

% +RUV P«WURSROH 2FFLWDQLH (VW $' 2&ri®DdisbR@4dgen@ atddS®m )

% +RUV P«WURSROH 2FFLWDQLH 2XHVW $'b@é&e¥heilbu@agehtesddke.tot8)



5HFXHLO GHV EHVRLOQV HW DWWHQWHYV GH\dbQdORBSULVHYV

“WHVRLQV PDW«ULHOYV

Pas de besoin

23%

Equipements

(TXLSHPHQW G DQ( WONNZ =S o
congélateur -80°C, 13% mcatztriele
VDOOR GR FXOWX Equipement de salles blanches,

41%
GH SURGXFWLRQ G DQDO\VH




S5HFXHLO GHYVY EHVRLQV HW DWWHQWHY GHVY HOQWUHSULVHYV

Partenariats et services recherchés

Besoins majoritaires

Clinique m————
Pré clinique m——

Production de lots GMP
Qualité m— /
Gestion de projets I——————_

Support en data science/ | AN————
Production .

. 6WUDW«JLH G DFFaV DX PDUF
RH / compétences /
/ . . e
Valorisation de la proposition de valeur
N a1 C ©

Market access I

Réglementaire I

\

Analyse et contrOle n——— \
o 1 2 3 4 5 6 7 8 9 10 Stratégie reglementaire et

accompagnement au developpement



5HFXHLO GHV EHVRLOQV HW DWWHQWHYV GH\dbQdORBSULVHYV

Attentes vis-a-vis de la filiere

Mener des actions pour faciliter la formation, la
mise en relation et le recrutement de _ 6 ‘ Actions menées en interaction avec % —2 23uF2024
collaborateur

Organiser des delegations pour visiter des sit 5
industrielst E v }vsE& & [ psE&E _
W Eu SSE oo E e 1}lv S S : , .
nternationaux so[us 3 banniere filiér}e “ 11 ‘ Actions proposeées par la filiere sur 2024
Actions pour la recherche de fonds _ 11
[JVA +3]ee uE-
S 1 ) Objeci de Biotherapies Days

Favoriser les relations entre les acteurs de
filiere

En cours : réflexion de cluster labellisé



OLVLELOLW« GH OD |L (Organisatiorvet-eabrdination

Outils de communication

https://www.agence-adocc.com/biotherapie-innovation-occitanie/

des événements en Région

Linkedin filiere BIO

Linkedin défi-clé CeBBOc

Annuaire interactif

Participation a des évenements
sous la banniere filiere BIO

Congres innovative biologics & CMC challenges (Toulouse  mars 2023)

8t Bioproduction Congress (Lyon  octobre 2023)

12th Antibody Industrial Symposium (Montpellier 20/21 juin 2024)

Journée Nationale de la Bioproduction et des Biomédicaments (5 juillet 2024)



CHAINE DE VALEUR

Hybridation

———_————

Structuration

«FRV\VW2PH  ELRWK«UDSLH

Cellules et Thérapie génique Proteines & Anticorps Bidrnatériadx 0 3

organoides

(MTI) thérapeutiques

Acteurs académiques / industriels

Animation (CoPilsv % *0 -)

$'$ - o
'‘0./ - $*/# - +9$ .
0$ #/ 0)%,0

Club investisseurs

*0-) . $)/ -) /% *bictherapy®lays$

Incubateurs (Med Vallee, Pierre Potier)

Intégrateur OBBI

Intégrateur TIBH
Défi-cle CeBBOc IHU Immun4Cure

 : Formation du technicien au cadres supérieurs et scientifiques




MERCI DE VOTRE PARTICPATION

Questionnaire
de satisfaction
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