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Abstract : The use of cardiac patches is among the main therapeutic solution for cardiovascular diseases, a leading mortality
cause in the world with an increasing trend, responsible of 19 millions deaths in 2020. Several classes of biomaterials serve
that purpose, both of synthetic origin and biological derivation, and many bioengineered treatment alternatives were proposed
to satisfy two main requirements, providing structural support and promoting tissue remodeling. The objective of this paper is
to compare the mechanical properties and the characterization of four cardiac patches: the Adeka, PhotoFix, CorPatch, and
CardioCel  patches.  In  vitro  and  in  vivo  tests  included:  biaxial,  uniaxial,  ball  burst,  suture  retention  for  mechanical
characterization;  2D  surface  topography,  3D  volume  and  microstructure,  and  histology  assessments  for  structure
characterization; in vitro test to evaluate platelet deposition, calcium deposition, and macrophage polarization; rat right
ventricular outflow tract (RVOT) models at 8- and 16-week time points to characterize the patch-host interaction. Lastly, the
four patches were used to produce four stented aortic valve prosthesis, subjected to hydrodynamic assessment as well as
durability testing to verify compliance with the standard ISO.
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