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Introduction note

• This discussion will be very
critical, but try to be as 
factual as possible



Background

• 2011 : Medicine

• 2014 : M2

• 2015-2017: PhD in biology/biophysics

• 2018 – 2021 : Medical « externat »

• 2021-2027 : Resident in oncology

+ M2 in statistics

2018 :Therafast bio

2019: Everzom

2020: Evora

Academic
research



Plan

• Introduction / context on EVs

• Everzom Example and discussion

• Evora Bioscience Example and discussion

• Bonus : Therafast Bio Example



Introduction













Ongoing clinical trials

Phase I ++

COVID ++

Cancer 

ulcers



Turbulence-triggered EVs: proof of regenerative effect in 5 models

Esophageal stricture in pigs

Post-surgical colo-cutaneous fistula model in rats
Nanoscale, 

2021, 13, 218-232

Artur Berger (MD)

PhD student

Elise Coffin (MD)

Master student

Guillaume Pere (MD)

Master student

Nanoscale, 

2021, 13, 14866-78

Chronic heart failure model in mice Iris Marangon

Post-doc 

Post-surgical gastro-cutaneous fistula model

in rats and pigs

Boris Rosenbaum

(MD), Master student

Inflammatory perianal fistula model in rats



Everzom

• A CDMO company that aims at producing EVs at large scale for clinical
translation





GMPc production techniques / production metrics



GMPc production techniques / production metrics

Also works on cells in suspension

10 fold increase in yield (EV/cell)

Main driver of cost in EV production 
is cell culture

=> Largely reduce the cost



IVETH Paris Descartes
• 3 types of NTA

• DLS

• qNano

• Ultracentrifugation

• Accès microscopie électronique, cytometry, imaging
cytometry

• Protein dosage

• RNAseq / proteomics

• Exoview

• Videodrop

• Raman / SERS

• TFF

• A4F

• Etc…

GMPc production techniques / production metrics

• How to characterize EVs ?

• How to quantify production ? 



So what would you do next ? 

- What is the objective ? 
- Creating a company ? Staying academic ? Being both ? 
- Business Model ?
- Intellectual property ?
- Team ?
- Regulatory environement ?
- Shares ?
- Location ?
- Relations with academia ?
- Technology transfer ?
- Funding : Grant ? Private money ? Business angels ? Fund ? 
- Public relations and networking ?



EVerZom: Plateforme de bioproduction de VEs

Procédé de 

turbulence

Patients
Biotechs / 

académiques / BP
Plateforme EVerZom



GMPc production techniques / production metrics

• Our proposed characterization pipeline :  



EVs are nanoparticles => Nanoparticle regulation ?
EVs are cell products => Biologic regulation ? 
EVs contain nucleic acid => ATMP regulation ? 

It depends on your mechanism of action
« engineering with nucleic acid » => ATMP

« natural Evs » => Biologic

It depends from one country to another !
France ATMP => biologic
Europe => rather biologic

US => rather ATMP

Regulatory setting



No specific guidelines

(would you want it ?)

MISEV 2018 

as a regulatory guideline ?

Not really adapted
(topology, no discussion on 

reproductibility, etc)

Regulatory setting



Regulatory setting



Regulatory setting



Regulatory setting



Regulatory setting



Production costs and indications for clinical
trials 



• An heterologous cell therapy product cost about 100k€ /patient
• A typical MSC production cost about 10 k€
• EVs are derived from cells, they at least cost the same price if dose needed

are similar
• Everzom estimate a GMPc production (with margins) of 500-20 000 € per 

1013 EVs depending on cell type
• Production cost usually represents about 10-20% of final price in complex

products

Final (minimal) price is mostly dependant on dose/indications
Ocular => 1011 EVs ?=> low production cost

Systemic => 1013 EVs ? => High production cost
Unique versus repeated injections ? 
Potential reimbursement ? €/QALY ?

Production cost and indications



Evora bioscience

A therapeutic start-up that aims at using EVs to 
treat gastro-intestinal fistula



31

Digestive fistulas

Georgiev et al. J Gastrointest Surg 22, 2003 (2018)
Panés et al. Gastroenterology 154, 334 (2018) 

Fistula

Colon

Abnormal digestive organ communications 

Secondary to surgery, Crohn's disease, cancer, trauma

@Cook Medical

(modified)

=> ~1.5 M patients, high morbidity, poor healing rates 

Skin
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Digestive fistulas

Georgiev et al. J Gastrointest Surg 22, 2003 (2018)
Panés et al. Gastroenterology 154, 334 (2018) 

Fistula

Colon

Abnormal digestive organ communications 

Secondary to surgery, Crohn's disease, cancer, trauma

@Cook Medical

(modified)

=> ~1.5 M patients, high morbidity, poor healing rates 

Skin

~50 K€ / dose of 120 million cells

Immunomodulation effect

51% of fistula remission 

(36% for standard of care)



Keep EVs on the target

Administration

Roadblocks in Fistula

Gap

Challenges

7

EV administration by intravenous injection

Fast clearance, 

off-target biodistribution

Clinical translationPre-clinical study



Concepts

Goals

EV delivery locally by a gel for synergy 
Hypothesis  

Clinical translationPre-clinical study

Challenges

EV carrier gel

Keep EVs on the target

Mechanical effect

Administration
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Liquid (<20°C)

Gel
Fistula 

occluder

Vessel occluder 
medical device 

@Cook Medical

(modified)

Poloxamer 407 gel 
Off-label use Liquid Gel

ColonSkin

Fistula

<20°C >20°C

A Silva et al. Patent EP161788856

@Cook Medical

(modified)

Repurposing of a thermoresponsive gel for fistula occlusion: Poloxamer 407 gel

@Sanofi 

Fistula 

occluder

Authorized vessel 

occluder 
medical device 

Repurposing 
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EV local injection

In saline

EV local injection

In the gel

EV intravenous injection

In saline

Berger et al. Nanoscale, 

2021, 13, 218-232

Fistula

PET-MRI Images 1h 

after the administration of

murine starvation MSC Evs

labelled with

a PET  tracer 

colocutaneous

fistula model in rats

Local administration in the Gel keep EVs on site



Control EVs 
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Regenerative effect of human turbulence ADSC EVs (2 x 1011) on 

inflammatory perianal fistula model in rats

Reduction of fistula orifice and inflammation

** *

Boris Rosenbaum

(MD), Master student

Control EVs 
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Animal model: 

Inflammation by 

trinitrobenzene sulfonic acid 

+ trans-rectal suture

Efficient in perianal fistula in rat
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Regenerative effect of human turbulence ADSC EVs (2 x 1011) on 

post-surgical gastro-cutaneous fistula model in rats

Reduction of fistula 

fibrosis and inflammation
Animal model: 

gastro-cutaneous 

fistula after 

sleeve 

gastrectomy

F
ib
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s
is

 (
%

)

Control

EVs

PET analysis [ 18 F]-fluoro-2-deoxy-d-glucose (FDG)

detecting inflammation

Efficient in gastro-cutaneous fistula in rats
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Regenerative effect of human turbulence ADSC EVs (2 x 1012) on 

post-surgical gastro-cutaneous fistula model in pigs

Reduction of fistula 

orifice and inflammation

2 cm

Control Gel EVs + gel

Animal model: 

gastro-cutaneous 

fistula after 

sleeve 

gastrectomy

control Gel EVs + Gel
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Efficient in gastro-cutaneous fistula in pigs
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Regenerative effect of allogenic turbulence EVs 

(1.5 x 1012) to prevent esophageal stricture in pigs

Control Gel  Gel + EVs
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**

Reduction of stricture and anti-fibrotic action

Elise Coffin (MD)

Master student

2 cm

Animal model: 

Spontaneous 

esophageal stricture 

post submucosal 

dissection

Efficient in gastro-cutaneous fistula in pigs



So what would you do next ? 

- What is the objective ? 
- Creating a company ? Staying academic ? Being both ? 
- Business Model ?
- Intellectual property ?
- Team ?
- Regulatory environement ?
- Shares ?
- Location ?
- Relations with academia ?
- Technology transfer ?
- Funding : Grant ? Private money ? Business angels ? Fund ? 
- Public relations and networking ?



How to choose an indication ?

Need ? 

Science ?

IP ?

Market ? 

Clinical trial design and outcome ?

Competition ? 

Reimbursement ? 

Partnership opportunity ? 



Therafast bio

A therapeutic start-up that aims at putting in the clinic Caloric
restriction mimetics



→Objectif : Augmenter le taux de réponse aux immunothérapies



Concept scientifique

Cellule tumorale

Cellule tumorale

Lymphocyte

PD1
Autophagie

Cellule tumorale

PD1
ICI anti-PD1Immunothérapie

Nobel Prize 2016

PDL1



Caloric Restriction Mimetics

Restriction Calorique (jeûne) Mimétiques de restriction calorique

Effets thérapeutiques connus

Mécanisme biologique bien décrit

Mais dénutrition sévère

Mime l’action de la restriction calorique 
au niveau cellulaire

↓

reproduit les effets thérapeutiques du 
jeûne

Alimentation ad libitum
sans dénutrition
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Ctrl

Chimio

Triple combinaison
p<0,001

Chimiothérapie, Immunothérapie et CRM

Nature reviews Drug Dis 2014
Nature reviews Drug Dis 2017
Nature reviews Clin Onc 2016

Molecular Cell 2014
Autophagy 2014
Autophagy 2016
Cancer cell 2016

Oncoimmunology 2019
Kroemer et al, patent 2018

Chimio + CRM

Chimio + 
immunothérapie

Doubles 
combinaisons

Modèle syngénique immunocompétent , souche MCA205 résistante aux 
immunothérapies, Chimiothérapie n>8/groupe



Notre Equipe a démontré :

 Effet des CRM sur système immunitaire bien identifié

 En combinaison avec chimiothérapie et immunothérapie : synergie

 Validé sur 3 modèles 

Une équipe indépendante a démontré : 

 Valide l’intérêt des CRM

 Validé sur 3 modèles

Données cliniques 

 La toxicité est très limitée chez l’humain

 Dose maximale tolérée connue

 Signal préliminaire d’efficacité sur >50 patients

 Effet intrinsèque de la combinaison en l’absence de chimiothérapie et immunothérapie

Données précliniques et cliniques 



So what would you do next ? 

- What is the objective ? 
- Creating a company ? Staying academic ? Being both ? 
- Business Model ?
- Intellectual property ?
- Team ?
- Regulatory environement ?
- Shares ?
- Location ?
- Relations with academia ?
- Technology transfer ?
- Funding : Grant ? Private money ? Business angels ? Fund ? 
- Public relations and networking ?



How to choose an indication ?

Need ? 

Science ?

IP ?

Market ? 

Clinical trial design and outcome ?

Competition ? 

Reimbursement ? 

Partnership opportunity ? 



Thank you !

Contact : Max.piffoux@cri-paris.org

Laboratoire MSC (Paris) / CHU Lyon Sud  / Centre Léon Bérard (Lyon)
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