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Achievements:

The goal of this research was to develop and commercialize the world's first off-the-shelf, tissue-
engineered small-diameter artificial blood vessel suitable for arterial long bypasses with an inner
diameter of less than 4mm. The development involved using ostrich carotid arteries, decellularizing
them with ultra-high hydrostatic pressure to retain structure and strength while suppressing
immunogenicity, and immobilizing a synthetic peptide (REDV) in the lumen to promote endothelial
formation and improve anti-thrombogenicity post-transplantation. The aim was to prepare for a first-in-
human clinical trial to confirm the safety of this device, which has never been used in humans. Key R&D
items included establishing implantation techniques and adjuvant therapies in large animal models,
detailing all manufacturing processes, finalizing device specifications, setting up a manufacturing
system, and preparing a clinical trial protocol.

Initial experiments using mini-pigs showed that introducing adjuvant therapies during device
transplantation significantly reduced anastomotic stenosis within one month post-transplantation,
although other risks increased. Antiplatelet therapy showed no significant improvement in patency.
Further experiments confirmed acceptable electron irradiation conditions for sterilization, achieving
stable long-term patency without additional therapies.

Manufacturing procedures were established, including material collection, processing, and
sterilization. An "Ostrich Carotid Artery Collection and Processing Operation Record" and an "Operation
Procedure Manual" were created to ensure quality. In the development of the final product specifications,
conditions were identified under which the patency rate could be further improved, and the procedure
for peptide immobilization in the device lumen was modified to be different from the conventional method.
In line with this policy, we defined the raw materials and manufacturing procedures to be used in the
manufacture of the device, and developed a packaging container for the improved peptide immobilization
procedure and a pedestal to hold the device in a straight line inside the container.

A dedicated room was prepared in the National Cardiovascular Center to manufacture the
instruments, the bioburden value of the pre-sterilized product packaged in the developed container was
determined, and the electron dose required for final sterilization was determined based on JIS standards.
Stability testing and sterility testing remain future tasks.

Meetings with the National Cerebral and Cardiovascular Center's Industry-Academia Collaboration
Division aimed to establish a venture company for device manufacturing and management. Preparations

for an exploratory clinical trial at Kyoto University Hospital were made, with good patency results in
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mini-pig models suggesting no need for adjuvant therapy.

Significance:

This device represents a completely new medical technology with no existing competitors. It offers
surgical revascularization options for patients with severe leg ischemia who cannot use autologous
vessels, potentially reducing social security costs and improving patient outcomes. It is also applicable
to peripheral arteries and traumatic arterial defects. Decellularized vessels, intended to be replaced by
recipient cells post-transplantation, may have lower infection risks and follow host growth, making them
advantageous over synthetic materials. The global market for decellularized tissue is growing, and this

domestically produced device is expected to impact product development and related industries.



