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Medical devices

Development of a valved extracardiac conduit using in situ tissue restoration

Osaka Medical and Pharmaceutical University,
Principql Department of Thoracic and Cardiovascular Surgery

Investigator

Project Outline

1. Purpose/Background

Currently available valved extracardiac conduits, which are used to reconstruct the continuity
between the right ventricle and pulmonary artery in pediatric congenital heart surgery, often result
in valve dysfunction and conduit stenosis due to material deterioration (calcification, etc.) or
excessive growth of pseudointima. Approximately half of the cases require reoperation for
replacement of the deteriorated conduit within 5 to 7 years after surgery. This poses a significant
physical and financial burden to patients and their

Professor Shintaro NEMOTO

families. In order to solve these problems and reduce T ke B S ]
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2. Advantages over existing products
We will apply our own technology in a previous research and development of SYNFOLIUM®, a
hybrid patch for congenital cardiovascular surgery that obtained manufacturing and sales approval
in Japan. It has the characteristic that the biodegradable part is gradually replaced by autologous
tissue with excellent resistance to deterioration. By adding technical improvements to adapt this
patch material to the valve leaflets and outer
tube (conduit), we can expect to see a product
based on a new concept that solves the problems
of existing products.
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Time-lapse histological observation of self-organization of
SYNFOLIUM® after implantation in canine aorta

Nearest goals and project challenges
1. Most recent goals

As an experimental evaluation system, in vitro testing mechanical function and durability and in
vivo animal model to prove biological reaction were established in the preceding ACT-MS research.
Valve leaflet coating and ensuring the physical properties of conduit were extracted as the next
technical issue. This ongoing research aims to explore technical solutions to
these issues and establish product specifications, with the ultimate goal being
to finalize a GLP-compliant non-clinical test package through RS strategy
consultation with PMDA.

2. Project challenges
Optimizing coating valve leaflet and reinforcement of conduit,
confirmation of non-clinical packaging in regulatory process

Sample

Target diseases: Congenital heart disease, in which a valved conduit is used to repair, ie, Tetralogy of Fallot,
Double outlet right ventricle, Transposition of the great arteries (type III), Corrected transposition of great
arteries, and Persistent truncus arteriosus.

Patent information: W02017/122795 (10 transition countries, domestic patent 6310167), patent 6537656
Partner companies: Teijin Co., Ltd., Fukui Tateami Co., Ltd.
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