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Abstract
Atherosclerotic vascular disease such as coronary artery disease (CAD) and peripheral vascular diseases is the leading cause of mortality in the western society. Surgical   treatment of atherosclerosis began in 1952, when Voorhees et al postulated to replace natural blood vessels by synthetic fabrics. Since then there has been tremendous insight to this field to make an artificial blood vessel. It has been possible to make an artificial vessel with internal diameter more than 6 mm. This led to the widespread clinical use of Dacron (polytetrafluoroethylene, PTFE) in current treatment modalities. Hence for more than 40 years, materials to replace malfunctioning or diseased cardiovascular tissues have been under investigation. However despite significant advances in implant technology, clinical experience has revealed the developmental challenges of prosthetics in the cardiovascular system.

Currently autologous grafts and prostheses are limited by their restricted availability, early thrombosis, neointimal hyperplasia, the inability to grow, long-term aneurysm formation and the requirement for anticoagulant therapy. Synthetic grafts made of polyester or PTFE were developed. The patency of small calibre prosthetic grafts remains unacceptable. More recently, coating procedures and seeding of the bioreactive surface with endothelial or precursor cells have been evaluated with primary results.
In this case, a novel approach to seed endothelial cells on a delocalized artery has been tried. We took porcine carotid arteries as the starting material. A week long protocol was used to get rid of the cellular component (both endothelial cells and Smooth muscle cells) of the porcine arteries, which were left with only the collagen matrix as the scaffold. Bovine aortic endothelial cells (BAEC) were seeded on to this scaffold. This newly built artery with BAEC was exposed to a dedicated flow system which maintains parameters close to the physiological flow. Various biomechanical testing along with few molecular biological parameters established the fact that the decellularized porcine carotid vascular xenograft can be seeded with BAEC successfully. This finding opens doors to various possibilities of obtaining a viable vascular graft.
