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Ingénierie tissulaire vasculaire

Aorta-Corenarie Bypass Prévalence pathol cardiovasculaires 7
Sxpheroug Wen
; I_H.l'.'n'.h‘jl Ariery
Ascending and { Axillo-Femoral Bypass 1
Descending Aorta . " B2 Fnated Ducron
Woren Dicun ' T .
Lésions anévrysmales ou
A i v e ANV R (N Aiete-Diac athéromateuses
Sl ; ¥ratted Dacron
= 7 \
: Techniques Techniques
Famore-Paplifeal Rypa 1 4 |
7o curatives réparatrices de
I Foanire-Fomioral Bypats endovasculaires pontage
%ruﬂzdm
= > 8 mm

<bHbet7 <mm

Autogreffe veineuse

ou artérielle
« le gold standard »




Patency rates for bypasses

4y 2V 10y
IMArtery 80-90 %
SVein 73 % 65 % 50 %

ePTFE 54 % 12 %

Dacron 47 %

> 600,000 annually in USA
> 300,000 annually in Europe
> 35,000 annually in France



The reasons for long term graft failure
Mechanical properties

60 mmH 80 mmH¢ 100 mmH( 120 mmH

Femoral artet 6,5 4.7 4.1 3.8

ePTFE 0,9 0,85 0,78 0,8




The reasons for long term graft failure
Absence of endothelium

» Regulation of hemostasis
* Modulation of vascular tone
+ Control of cell growth : signals

* Regulation of inflammatory
response

Ideal replacement « artery » :
Adequate mechanical properties
Biocompatible
Thromboresistant

Easy to handle




Il y a 15 ans, en Autriche.......
ePTFE ensemencé par CE autologues
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Ann Thorac Surg. 2001 May:71(5 Suppl):5327-31.

Clinical autologous in vitro endothelialization of 153 infrainguinal ePTFE grafts.

Meinhar JG, Deutsch M. Fischlein T, Howanietz N, Froschl A, Zilla P.
First Department of Surgery and Ludwig Bokzman Institute for Appled Cardiovascular Biology, Lainz Hospial, Vienna, Austria.




J Vasc Surg. 2000 Feb:48{2):352-62: discussion 382, Epub 2008 Dac 25.

Long-term experience in autologous in vitro endothelialization of infrainguinal ePTFE grafts.
Deutsch M, Meinhart J, Zilla P, Howanietz N, Goritzer M, Froeschl A, Stuempflen A, Bezuldenhout D, Grabenwoeger M.
Department of Cardiovascular and Thoracic Surgery, Hospital Hietzing, Vienna, Austria.
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APPEL D'OFFRES REGIONAL 2001
DRC d'AQUITAINE

11 est rappelé (cf. annexe 2 p. 2) qu'un projet déposé dans le cadre de I'appel & projet
national ne peut étre déposé dans le cadre des appels i projets réglonaux.
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Fin 2001 : accord CCPPRB
2002 fev a déc : démarches AFSSAPS

2003 : recrutement ingénieur 1/2 temps + installation
et équipement du labo thérapie cellulaire EFSAL

Juillet-aolt-sept 2003 : phases de test sur 5
protheses

Nov-déc 2003 : travaux a I'EFSAL, puis controles
2004 : congé maternité ingénieur
Fin 2004 : inclusion ler patient



- Certificates and traceability (origin, production process and
controls) for : bFGF, collagenase, trypsin, medium

- Controls : cell number and viability at each step, standards
for cell number coverage, retained criteria for « delivering »
endothelialized prosthesis, cell phenotype, reproducibility

2002 Dec 16th

AFSSAPS : 1sT submission in
feb 2002=>answer in june 2002
= Points to be clarified about cell production :
Vein length to remove
- Transfer of vein to cell culture department
C



= Points to be clarified about clinical protocol :
- rationale : internodal distance
- cost-benefit study and criteria of quality of life

- recruitment modalities : mellitus diabetes, hypolipemiant
Treatment...

2002 Dec 16th




by independent investigators not participating in the trial
= Production process :

- Traceability document for sampling of cephalic vein (date,
time, place and a second part for receiving sample)

- Add antibiotics to Hank's solution
- Cell characterization with CD31 and UEA1
- Data on quality of interaction EC/glue/prosthesis

2002 Dec 16th

AFSSAPS : 2nd submission in
july 2002=>answer in oct 2002 : more informations
are needed
= Criteria of evaluation :
- Centralized interpretation of arteriographies should be done
]



Precise criteria of release : minimum cell number required
for coverage, lower limit of viability for final product

M199 medium : stipulate whether products of biological
origin are involved in fermentation ; cholesterol used is
obtained from sheep's wool : are animals healthy and
destined for human consumption ?

Irradiation certificate of trypsin
Process for obtaining collagenase about pharmatone, peptone

= Clinical protocol :

Need to search for virological markers (HIV, HCV, HBC)
before including patients

2002 Dec 16th



AFSSAPS : 3rd submission in

nov 2002=>good hopes of being the last ?

2002 Dec 16th




ClinicalTrials.gov '#

A service of the U, 5. National Institutes of Health . - .
Developed by the National Libeary of Medicine Linking patients to medical research

Home Search Browse Eesouces Help What's New . About

ChinicalTnals gov provides regularly updated information about federally and pnvately supported clinical research in
human velunteers. ClinicalTrials gov gives you information about a tmal's purpose, who may participate, locations, and
phone numbers for more details. The information provided on ClinicalTnals gov should be used in conjuncton wath

advice from health care professionals. Before searching, you may want to learn more about clinical trials

Comparison of Two Under Knee Lower Limb B {?&B Types: Endothelialised Prosthesis Versus
Autologous

This study is currently recruiting patients.
Venfied by University Hospital Bordeaux September 2005

Sponsors and Collaborators: University Hospital, Bordeaux
PHEC (Programme hospitahier de recherche clinique)
W L Gore & Associates

Information provided by: University Hospital, Bordeaux
ClinicalTrials gov Identifier: NCTO0221806

Purpose
The aim of this project is to improve the hemocompatibility of vascular prosthesis wath a complete covering of

its endoluminal surface with autologous endothelial cells. The objective is to obtain a better bypass
permeability with artenial prosthesis replacing low diameter vessels in lower limbs

Condition Inter vention Phase
Artents Dewvice: endothelialised prosthesis Phase 1]
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BILAN, CONCLUSIONS

e Pt1:randomisé dans groupe veine
e Pt2:ePTFE avec CE autologues amplifiées, RAS a 1 an

e Pts 3 et 4 : randomisés dans groupe prothese mais échec culture cellulaire,
ayant conduit au pontage veineux (hypertriglycéridémie du sérum des pts ayant
servi a la culture de leurs cellules ?)

Ecart entre les objectifs attendus et les données réelles
peu de patients inclus en raison de |'exigence des criteres d’inclusion
(40 prévisionnelles /4 réelles)

Projet arrété fin 2006 en raison de |I'épuisement de I'enveloppe
financiere (96 k€) et du faible nombre de patients inclus

Un des premiers essais cliniques d’ingénierie tissulaire en France

Démonstration de faisabilité - Adéquation d’une telle approche avec les aspects
réglementaires : laboratoire de thérapie cellulaire agréé GMP- nécessité de mise
au point de substituts synthétiques de sérum




