
Abstract 
 

There is a pressing need to develop vascular graft since no clinically available 

appropriate prosthesis with inner diameter less than 6 mm works in a long term 

after implantation. In the thesis, blood vessel substitutes made from biodegradable 

polymers were created and characterized as potential candidates for such a medical 

device. The idea of tissue engineering scaffolds is based on mimicking natural 

environment - extracellular matrix therefore ideal bypass graft was designed as double 

layered structure with defined morphology of each layer. The proposed structure was 

created by electrospinning of polycaprolactone (PCL). The morphology of the resulting 

fibers resembled inner and medial layer of native arteries suggesting that this similarity 

will help body to regenerate functional tissue after implantation. Besides PCL, novel 

polymer from the same group of polyester - copolymer polylactide-polycaprolactone 

(PLC 70/30) was electrospun into a tubular form. Vascular graft made from copolymer 

PLC created only single layered prosthesis.  

Further tests were conducted with both presented electrospun materials in order 

to compare their bulk and surface properties. Copolymer PLC was slightly more 

hydrophilic than polycaprolactone. Thermal behavior revealed that copolymer is mostly 

amorphous with melting temperature about 110°C whereas polycaprolactone is 

semicrystalline polymer with melting temperature about 57°C. Mechanical strength 

and elongation at break of electrospun copolymer PLC was about ten times higher 

compared to electrospun polycaprolactone. 

Biological tests using fibroblast and endothelial cell line prove 

the biocompatibility of both tested electrospun polymers. Higher proliferation rate was 

found when cells were cultured on electrospun copolymer PLC suggesting that higher 

hydrophilicity contributes to favorable cell adhesion. Hemocompatibility testing 

of produced samples were carried out using platelets. It was found that fibrous layers are 

more thrombogenic than smooth surface when compared with foils made from 

the same materials. Platelets became activated and aggregated after incubation 

with fibrous materials. The level of activation was increased in dynamic conditions. 

Electrospun fibers were successfully used as a drug delivery system of nitric oxide 

(NO) that has many beneficial effects on cardiovascular system. Polycaprolactone fibers 

were blended with NO donors from the group of S-Nitrosothiols that are capable of long 

term NO release in physiological levels up to 42 days in vitro. After implantation of such 

grafts as a replacement of rat abdominal aorta, the NO release was found to strongly 

inhibit cellular infiltration into the medial and luminal regions 

of the vascular graft. The reduced presence of inflammatory cells within these regions 

may confer increased protection against neointimal hyperplasia from smooth muscle 

cells. 
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