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Introduction: There is currently a lack of clinically available small-diameter vascular grafts (<6 mm). 
Indeed, the saphenous vein and internal mammary artery, routinely used for coronary artery bypass 
surgery, are becoming more unavailable or inadequate due to prior use or atherosclerosis. Synthetic 
vessels, although very appropriate for large-diameter applications, are unsuitable for small-diameter 
grafts as thrombosis always occurs in such vessels. We have therefore created a tissue-engineered 
blood vessel that supports the growth of an endothelium. However, our current methodology requires 
over 2 months to tissue-engineer a clinically useful vessel with a patient’s own cells (autologous). The 
objective is to develop a hybrid tissue-engineered vessel combining a readily available decellularized 
scaffold with subsequently seeded autologous endothelial cells for optimal thrombosis prevention. A 
shortening of the ready to use process is also desired. 

Methods: Briefly, fibroblasts were cultured with ascorbic acid for 3 weeks to enhance significantly the 
secretion of collagen, leading to the formation of cellular sheets. The sheets were rolled around a 4.7-mm 
mandrel and allowed to fuse during a 4-weeks maturation phase. The vessels were then decellularized in 
deionized water with no other agent and these decellularized fibroblast vessels were then preserved at 
4°C. Vessels were cannulated and seeded with a cellular suspension of human umbilical vein endothelial 
cells. After 4hrs, the vessels were placed in a circulatory bioreactor for 1 week.  

Results: The decellularization and endothelialization processes did not influence the burst pressure, 
deformation upon failure and suture retention strength of the fibroblast-derived scaffolds. An 
immunofluorescence analysis confirmed the elimination of the DNA following 1 week in a bioreactor. 
Furthermore, DNA assays confirmed the elimination of over 90% of the DNA from the fresh tissue.  

Discussion and Conclusion: This newly developed scaffold would require approximately 3 weeks from 
a patient’s endothelial cells isolation to the end of the endothelialization process, which is much less than 
our current methodology. We therefore believe that we have successfully created an entirely biological 
human fibroblast-derived tubular scaffold with the required properties for in vivo implantation. After 
optimisation of the culture aspects, preclinical studies may be undertaken. 
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