Development of an A-Cellular Off the Shelf Vascular Graft. 
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Introduction:
Currently, the options available for providing patients suffering from vascular diseases are limited. While autologous sources (such as saphenous veins) are the most common source to replace diseased blood vessels, not all patients have suitable vessels available. Furthermore, synthetic grafts/TEV’s (Tissue Engineered Vessels) have a high rate of failure and often cannot be used to replace small diameter vessels (<5mm in diameter). Development of a small diameter A-Cellular Vascular Graft (ACVG) capable of “Off the Shelf” use that remains patent after implantation, would be a great advancement to the field of vascular research and biomedical engineering. Here we present such a vascular graft capable of implantation into a large animal ovine model. We demonstrate complete endothelialization after 1 month over the entire length of the ACVG and the tissue explant is capable of responding to receptor and non-receptor mediated vasoagonists. Furthermore, our ACVG is capable of rapid remodeling, and closely resembles native tissue upon explant at 3 months post implantation.      

Materials and Methods: 
Small-Intestinal Submucosa (SIS) tubes were acquired in tubular form from Cook-Biotech Inc. SIS tubes were approximately 4.75mm in diameter. Vascular Endothelial Growth Factor (VEGF) and Heparin were immobilized on the luminal surface and then implanted into the carotid artery of a large animal ovine model and explanted after 1 week, 1 month and 3 month time points.   

Results and Discussion: 
Heparin and VEGF was immobilized onto tubular SIS using EDC/NHS crosslinking chemistry. Amount of immobilized heparin and VEGF was then determined using a colorimetric assay and in-direct ELISA respectively.  ACVGs were then implanted into the carotid artery of healthy one year old sheep. Flow probes, catheters, and sonometric crystals were implanted with the ACVG to acquire flow-rates, pressure and graft diameter throughout the experiment. We demonstrate that VEGF rapidly immobilizes circulating Endothelial Progenitor Cells (EPC) and monocytes responsible for the development of a functional endothelium. After one month implantation, the ACVG showed complete endothelialization of the lumen and migration of smooth muscle and macrophage cells from surrounding tissue throughout the medial layer. After 3 months, endothelialization was retained and cell migration of smooth muscle and macrophage cells was observed to be similar to native vasculature. Explanted tissues possessed mechanical properties, responded to receptor mediated vasoagonists, and grossly appeared to be similar to native tissue after explantation.

Conclusions:  
[bookmark: _GoBack]The development of an “off the shelf” A-Cellular Vascular Graft has been successfully evaluated in a large animal model. The immobilization of heparin and VEGF enables our TEVs to rapidly endothelize and remodel after implantation. Future work includes the investigation and role of circulating monocytes and macrophages in the populating of cell free vascular grafts after implantation. 
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