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In Vitro Durability Performance of Novel Pure Pyrocarbon Prosthetic Heart Valves
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Lanzhou 730070, China; 2. National Institutes for Food and Drug Control, Beijing 102629, China; 3. Beihang
University, Beijing 100191, China)

Abstract Objective: To test the durability of the pure pyrocarbon prosthetic heart valve in order to seek a better
substitute material for artificial heart valves. Methods: Valve durability is one of the most essential performances
of heart valves. According to the in vitro durability test method in the standard of GB12279 (ISO5840), the
controlled tests of in vitro durability were conducted between the pure pyrolytic carbon valve and the existing
similar pyrolytic carbon containing silicon valve for 400 million times in total, equivalent to 10 years of work
in the human body. The fracture strength tests on both kinds of valve discs and valve flaps were conducted.
Results: The results of durability tests showed that there was no statistical difference between the two valves
after the durability test. The result of fracture strength tests indicated that the fracture strength of pure pyrolytic
carbon valve was better than that of silicon valves. The wear degree of valve had a great correlation with the
hardness matching of valve frame and discs. Conclusion: Pure pyrolytic carbon valve has many advantages.
It is not easy to tear and fracture after implantation, since fracture may lead to valve failure. It has better
biocompatibility with less pollution and lower cost. It may bring about a better market than the ordinary one.
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