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Abstract; Objective To investigate the mechanical behavior of bovine pericardium with different orientations after
compression and evaluate its effects on the duration of transcatheter aortic valve. Methods According to the fiber
directions, the pericardial strips were divided into 12 groups of transverse, longitudinal and oblique pericardial
strips, and each group included 3 strips of pericardium. One strip maintained the original state, and the other two
strips were under 12. 5 N and 25 N compression, respectively for 1 h. The mechanical properties of compressed
samples were tested and analyzed subsequently in uniaxial tension test. Results The samples with different ori-
entations showed obvious anisotropy before and after compression. The secant modulus, elastic modulus and ul-
timate tensile strength of the longitudinal pericardium were generally greater than those of the oblique pericardi-
um, while the oblique pericardium was larger than the transverse pericardium. For longitudinal and oblique bovine
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pericardium under 25 N compression, the average tensile strength ratio was 0. 92 and 0. 87, respectively, and the

ratio of tensile strength before and after compression had a significant difference ( P<0.05). The average tensile

strength ratio of transverse bovine pericardium after 25 N compression was 0. 97, and there was no significant

difference in the ratio of tensile strength before and after compression ( P>0. 05). Conclusions The compressive

damage of the pericardia with different fiber orientations was very small under low stresses at transitory time. For

design and production of transcatheter aortic valves, the orientations of the pericardium and the changes of

strength after compression should be taken into consideration.

Key words: bovine pericardium; transcatheter aortic valve; compression; duration
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Fig.1 SEM photo of bovine pericardium sample and

cutting and force applying directions of the sample
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Fig.2 Typical stress-strain curves of bovine pericardium sample

with the longitudinal fiber orientations
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Fig.3 Stress-strain curves for bovine pericardium with different

orientations compressed under different forces
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Fig.4 Comparison of mechanical properties for bovine pericardium with different orientations compressed under different forces

(a) Secant modulus, (b) Elastic modulus, (c¢) Ultimate tensile strength, (d) Average tensile strength ratio, (e) Average elastic modulus ratio
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