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This project aims at the development of decellularized small-diameter blood vessels derived from
the ostrich carotid artery. In this year, we tried to establish non—clinical POC for utilizing
them to the limb salvage; (1) evaluation of patency and biological reaction in large animal
experiments using miniature pigs, (2) biological safety tests for discussing with PMDA

(Phamaceuticals and Medical Devices Agency), (3) Fixing the efficient and appropriate clinical
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test design. In addition, we founded the Small Diameter Vascular Grafts R/D Group.

Firstly, physical and chemical properties of the blood vessels were evaluated. Basic properties
of the acellular blood vessel prepared by high pressure treatment are almost same with those of
native arteries, and also no endotoxin was detected in all of the lots of decellularized
artificial blood vessels. In addition, all of the biological safety tests were conducted,
indicating their very safe properties. According to the PMDA suggestions, some additional tests
are now on going.

A large animal experimental system for evaluating small-diameter long bypass with an inner
diameter of about 2 mm similar to the limb salvage in diabetes has not been established so far,
which is the final target of our project. Rapid regeneration of neointima within a few days
after transplantation were successfully proved, even with the bypass longer than 25 cm. The
detailed regeneration mechanism was successfully clarified in this year, indicating that the
luminal surface captures not only the targeted blood circulating vascular endothelial progenitor
cells but also the other blood cell groups, which allow the very rapid neointima formation.

We conducted a survey of hospitals that may conduct first—in—human trial of our
decellularized small-diameter blood vessel in diabetic lower limb rescue surgery. According to
the discussion in the Small Diameter Vascular Grafts R/D Group, proposals for non-clinical POC
for starting clinical trials should be ensuring the safety and avoiding any risks. Based on
this concept, plastic surgery group of Kyoto University decided reconstruction of the donor site
after surgery or peroneal flap surgery to be the first choice for the first—in—human study of
the acellular blood vessel. Two clinicians were joined to our group and are trying to establish
a new protocol of non—clinical transplantation of small diameter longy bypass to the minipigs.
The requirements are (1) the inner diameters of the blood vessels fit to the native vessels,
(2) the blood vessels of 5 cm or longer can be transplanted, (3) end-to—end or end-to—side
anastomosis at the proximal/distal sides similar to FIH test system, (4) vessels were
transplanted to the right site of the native vasculature, and (5) blood flow can be monitored
non—invasively by echo and CT angiography. Based on these requirements, we are now increasing

the number of cases
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