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Development of Biocompatible Vascular Graft
—Endothelialization of Small Vascular Graft—

Hyoung-Mook Kim, M.D.* Yoon-Shin Lee, Ph.D.** In-Sung Lee, M.D.*,
Hyun-Jae Lee, M.D.*, Ho-Seong Son, M.D.*, Kwang-Taik Kim, M.D.*

Prevention of thromboembolism is the most important task in the development of biocorapatible small
caliber artificial vascular graft. In normal vessels, vascular endothelial cells maintain homeosatsis by
secreting numerous factors. The aim of this study is to develope a method which improves
biocompatibility of small caliver polyurethane graft using endothelial cell culture technique, and evaluate
the effectiveness of extracelluar matrix for endothelization which was produced by cultured fibroblast.

Methods; Multiporous polyurethane tube of 3mm diameter, 0.3 mm thickness was manufactured for
vascular graft. Three mongrel dogs were intubated and internal jugular veins removed. Extracelluar
matrix produced by cultured fibrobast which was obtained from dog’s internal jugular vein were coated
to the polyurethane graft. Then, endothelial cells extracted from jugular vein were cultured and fixed on
the extracelluar matrix layer of vascular graft. Endothelial cell coated vascular grafts were implanted to
the carotid arteries of experimental dogs as interpésed autograft. Implanted grafts were removed after 3
and 6 weeks. As a control, PTFE graft was interposed on carotid artery.

These experiments demonstrated that extracelluar matrix produced by fibroblast can afford a base for
endothelial cell linings of polyurethane graft. Although thrombosis were developed on autografted
endothelial cell coated graft, 33 % opening was noticed, and showed less adhesion to adjacent tissue layer.
These findings suggest that fiboblast produced extracelluar matrix which can be used for edothelial cell
lining vascular graft, and by improving the cultured endothelial cell function, there will be a new
modality for reducing thrombosis on small vascular graft.

{(Korean J Thorac Cardiovasc Surg 1996;29: 373-80)
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HAX Nt} o] Be] DMACS E4E-S A A3H7] 984
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715 F 250me] Auha Ao Aeldch

250gl A SE2F A E2sk A A Eel 10% FBSe] A
7}E medium IMDME A7}X17) 3 35um A& =LA
o Az i}, Medium IMDME 3 7MX1A 250gel 4] ©}A]
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A 5E Feb wrgA]zt}) Collagenased A AAZ ¥
cord bufferZ 33 o}& 37CeA S& E A8 F
o} AR £ qke 2 cord bufferd FYAI7IHA Eelr
o2 U IH EEo] ol AT 3=
o} 3 848 250go 4] 5E7F YA el g ¥ Medium
199 (M199)e] 10% FBS, 10mM Hepes, 100 U/ml Penicil-
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Fig. 1. Scanning electron photomicrographs taken from (A) inner surface of the 3mm polyurethane graft, (B} cut surface

of the graft.

Fig. 2. Scanning electron photomicrograph of extracelluar
matrix layer of the graft
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Fig. 3.
dog vascular endothelial celis (X 200)

Lower-power photomicrograph taken from cultured
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Fig. 4. Lower-power photomicrograph of cut surface of endot-

helialized vascular graft. Note the graft inner surface covered

with cultured endothelium, outer surface is also coverd with cel-
Is (Hematoxylin and eosin; X 125)

Fig. 5. Photograph taken from endothelialized polyuerthane
graft 6 weeks after operation. Anastomotic sites were infiltrated
by host connective tissue.
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Fig. 6. Photograph taken from vascular grafts. A. Endothelialized polyuerthane graft 6 weeks after operation; surface of
the graft covered with scattered cells and thrombus layer. B. PTFE (polytetrafluroethylene) graft 6 weeks after operation;
surface of the graft covered with thrombus (Hematoxylin and eosin; X 125).
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