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Next generation prosthetic vascular graft with small diameters developed using new t
issue engineering technology

Kamohara, Keiji
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We developed a new tissue engineering technology that enables the creation of a th
ree-dimensional cellular structure with any shape using only cells. In this technology, a three-dimensiona
I culture is generated using the natural aggregating ability of cells, focusing on cell aggregates (sphero
ids). A robot (Scaffold-free 3D BioFabrication system) constructs a complex three-dimensional structure us
ing a cell aggregate (spheroid) as one unit. We used these cell aggregates to successfully create vascular
structures which were transplantable into abdominal aortas (1-1.5 mm diameters) in nude mice. In the acut
e phase after transplantation, the patency of vascular structures was verified. Histopathological examinat
ion showed that the lumens of vascular structures were covered with vascular endothelial cells that were p
ositive for the von Willebrand factor.
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