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The growing demand for percutaneous aortic valves raises concerns about durability, which is limited by tissue degeneration
and/or leaflet calcification, particularly in younger patients. To address this limitation, previous studies demonstrated the
possible benefits of using donkey or kangaroo pericardia due to their mechanical characteristics. With the ultimate goal of
outlasting patient lifespan, donkey and kangaroo xenopericardia are studied through a multidimensional analysis to provide
insights into potential histological and biotribological benefits. At a macroscopic scale, kangaroo and donkey pericardia
appeared smoother on the serous side while their fibrous side demonstrated a more dispersed organization. From a
microstructural perspective, the results indicate that both xenopericardia showed suitable laminar distribution with layered
collagen bundles and minimum interstitial cells. Both fiber organizations displayed collagen fibers sinusoidally crimped with
periodicity equivalent to bovine collagen crimp period. Using fractal and texture analysis, both tissue species exhibited
optimal biotribological responses with potential controlled friction, minimal wear, and lubricant retention capacity. Results
suggested that both kangaroo and donkey could be used in cardiovascular implantology which could benefit from their
biotribological capacity and laminar organization. It is anticipated that these findings will draw attention to these
xenopericardia as potential manufacturing materials and provide interest for additional testing regarding fatigue resistance
and crimping resistance. Preference should however be granted to farmed animals.
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