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ABSTRACT 

  Cardiovascular disease is one of the leading causes of death in most nations. In the 

United States alone, half of these, 40 million, is afflicted with coronary heart disease [1]. 

Common grafting procedures for these high-risk individuals include coronary artery bypass 

grafting (CABG) where healthy autologous blood vessels are necessary, but limited due to the 

millions of vascular grafting cases which occur annually, and such procedures lead to donor 

site morbidity [1,2]. Alternatively, vascular grafts fabricated from synthetic biomaterials 

provide alternatives but are often unsuccessful since the materials are neither biocompatible 

nor are mechanically sound under various in vivo conditions [3]. The objective of this study is 

to determine whether the development of a bi-layered tissue-engineered vascular graft 

(TEVG) is a promising alternative. 

 In this study, poly (ε-caprolactone) (PCL) was used to develop a novel bi-layered TEVG 

of less than six millimeters. Co-extruded PCL with polyethylene oxide (PEO) and salt crystals 

of a specified diameter range were used to develop a porous inner layer. The outer layer 

consists of electrospun PCL fibers. Each of the components were separately optimized and 

fabricated for characterization tests and then fabricated together for morphological analysis. 

SEM analyses, mechanical tests, and proliferation assays were among several characterization 

methods that were performed to determine its potential as a small diameter bi-layered TEVG 

for translational studies. 

 The results indicated that this novel graft has mechanical properties that are close to the 

mechanical properties of intimal and medial layer of the native coronary artery. Cellular 

studies using rat endothelial cells seeded on the inner layer material as intimal layer and rat 

smooth muscle cells seeded on the outer layer material as the medial layer suggest that normal 

cell growth occurs.  

 Future studies include using other biodegradable polymers and therapeutic drugs that can 

be effective in preventing thrombotic effects post-surgery and using human cell lines in an in 

vitro bioreactor model.  

 


