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Although vascular bypass grafting remains the mainstay for revascularization for ischemic heart disease and peripheral
vascular disease, many patients don’t have healthy vessels suitable for harvest. By focusing on the three main con-
temporary graft types, expanded polyetrafluoroethylene (ePTFE), Dacron and Polyurethane (PU), accumulated clinical
and experimental experience of almost half a century was available. However, there is a tendency to develop stenosis
in these grafts. The main cause of graft failure is the formation and growth of intimal hyperplasia around the anas-
tomoses. In this paper, we review progress in generating synthetic intimal hyperplasia resistant surfaces by (1) cell seed-
ing for endothelization in graft lumen, (2) anti-thrombosis agent, and (3) anti proliferative agent.
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Figure 1. Normal vessel structure.
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Figure 2. Mechamism of intimal hyperplasia. Cytokine produced from platelets acts as a chemoattractant encouraging smooth muscle cells to
migration from the media into neointima and proliferate there. Platelet-derived growth factor (PDGF) also stimulates collagen and proteoglycan
synthesis. Metalloproteinases (MMPs) facilitate the migration and proliferation of smooth muscle cell by remodeling the extracellular matrix.
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Figure 3. Endothelial cells and their progenitor cell for vascular graft
application.
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Table 1. Thrombo-resistant materials

Inhibition methods

Materials

Inhibiting protein and cell adsorption

. Poly(ethylenoxide)(PEO) surfaces
. Albumin-coated surfaces
Pyrolytic carbon-cated surfaces

. Phosphorylcholine surfacess

. Elastin-inspired polymer surfaces

. Heparin
Inhibiting thrombin and fibrin formation
. Thrombomodulin

Direct thrombin inhibitors : hirudin, argatroban

Inhibiting platelet activation

N

. Antiplatelet drug : Prostaglandins 2 (PGE1, PGD2), Prostacyclin(PGI2), Dipyridamole, Aspirin,
Salicylicacid, Abciximab, Prostacyclin analog iloprost
. Materials that release and generate nitric oxide : Diazeniumdiolate(IN(O)NOT’) group
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