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Abstract

Synthetic polymers such as PET and ePTFE have widely been used for arificial
vascular patches. However, these materials cannot function for a long term as blood vessel
due to thrombotic occlusion and calcification. To overcome this limitation, a biocompatible
vascular patch was developed using stem cell and tissue engineering approach. Autologous
bone marrow mesenchymal stem cells were differentiated into vascular endothelial cells and
smooth muscle cells. These cells were seeded onto collagen patch matrices. The matrices
were anastomosed to abdominal arteries in canine models. Prior to implantation,
histological and scanning electron microscopical examination revealed stem cell adhesion
and growth on the matrices. At 3 weeks, the implanted vascular patches were patent.
Histological examination showed the regeneration of endothelium, media and adventitia in
the grafts. Cell tracing analysis using fluorescent reagent showed that labeled stem cells
were present in the implanted grafts and contributed to the regeneration of vascular tissues.
This study may help us develop a tissue-engineered vascular patch appropriate for clinical

applications.
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