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Given the widespread use of heart valve prostheses, examining these prostheses in terms of
biological function and biocompatibility is of particular importance. Mechanical valves have
excellent durability; however, due to long-term use of anticoagulant medications, there is a
risk of thromboembolism and bleeding. In this regard, biological valves are preferable. On the
other hand, biological valves made from bovine pericardium have a shorter lifespan. The
performance of biological valves depends on the collagen structure and mechanical behavior
of the selected tissue. Therefore, it is necessary to choose suitable tissue for constructing
these prostheses. The purpose of this study is to investigate the compatibility of stresses,
strains, and the opening degree of a biological valve made from glutaraldehyde-stabilized
donkey pericardial tissue compared to a biological valve made from decellularized donkey
pericardial tissue. In this study, after chemical preparation of the tissue, uniaxial tests were
performed on the tissues. Then, a finite element model was used with the extracted
mechanical properties to evaluate tissue valve degradation and stress under physiological
loading. The stress at peak systole in the valve with a glutaraldehyde-stabilized leaflet was
1.72 MPa, which was 1.17 MPa for the decellularized valve. The results indicate that the stress
in decellularized tissue is relatively lower than in glutaraldehyde-stabilized tissue. The
results of this study can be used in designing and constructing biological heart valves.

Keywords Biological Heart Valves, Glutaraldehyde-Stabilized Pericardium, Decellularized
Pericardium, Uniaxial Tests, Finite Element Model
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