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=Abstract=

Hemodynamic Evaluation of Monoleaflet Polymer Valve
8. H. Kim, B. C. Chang*, Y. H. Park*, M. §. Kang*, B. K. Cho*, G. Han*, C. S. Lee™*

We have developed a monoleaflet polymer valve as an inexpensive and viable alternative, especially
for short-term use in the ventricular assist device or total artificial heart. The frame and leaflet of the
polymer valve were made from polyurethane. To evaluate the hemodynamic performance of the poly-
mer valve a comparative study of flow dynamics past a polymer valve and a St. Jude Medical® pros-
thetic valve under physiological pulsatile flow conditions in vitro was made. Comparisons between the
valves were made on the transvalvular pressure drop, regurgitation volume and maximum valve open-
ing area. The polymer valve showed smaller regurgitation volume and transvalvular pressure drop
compared fo the mechanical valve at higher heart rate. The results showed that the functional char-
acteristics of the polymer valve compared favorably with those of the mechanical valve at higher heart
rate.
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Fig. 1. Schematic of the monoleaflet polymer valve
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Fig. 2. Photograph of polymer valve (a) and mechanical val-
ve (b)
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Fig. 3. Schematic of the mock circulatory system
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Fig. 4. Aortic and ventricular pressure signals for the poly-
mer (a) and mechanical valve (b)
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Table 1. Comparison of mean pressure gradients (mmHg) for
the polymer and mechanical vaive
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Mechanical 5.7 7.9
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Fig. 5. Comparison of instantaneous flow rate curves for the
polymer and mechanical valve (a) 6L/min (b) 4L/min
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Table 2. Comparison of regurgitation volumes(cc/beat) for the
polymer and mechanical valve
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