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Abstract 

Objective 

Bovine pericardium (BP) has been identified as a choice biomaterial for the development of surgical 

bioprosthetic heart valves (BHV) and transcatheter aortic valves (TAV). Porcine pericardium (PP) and 

younger BP have been suggested as candidates TAV leaflet biomaterials for smaller-profile devices due 

to their reduced thickness; however, their mechanical and structural properties remain to be fully 

characterized. This study characterized the material properties of chemically treated thick (PPK) and thin 

(PPN) PP, as well as fetal (FBP), calf (CBP) and adult (ABP) BP tissues in order to better understand 

their mechanical behavior. 

Methods 

Planar biaxial testing and uniaxial failure testing methods were employed to quantify tissue mechanical 

responses and failure properties. Fiber characteristics were examined using histological analysis. 

Results 

ABP and CBP tissues were significantly stiffer and stronger than the younger FBP tissues. Histological 

analysis revealed a significantly larger concentration of thin immature collagen fibers in the FBP tissues 

than in the ABP and CBP tissues. While PP tissues were thinnest, they were stiffer and less extensible 

than the BP tissues. 

Conclusions 

Due to comparable mechanical properties but significantly reduced thickness, CBP tissue may be a more 

suitable material for TAV manufacturing than ABP tissue. FBP tissue, despite its reduced thickness and 
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