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3D Bioprinting of Cardiac Patches with Vascular Networks: Selection of Seed Cells, Optimization of
Biomaterials and Evaluation of Myocardial Repair Function

Yang Chengyu
Chongqing Second Normal University, Chongqing 400067, China

Abstract: Cardiovascular diseases, especially myocardial infarction, seriously threaten human health, and the damaged myocardial tissue
is difficult to repair by itself. This study focuses on using 3D bioprinting technology to construct cardiac patches with vascular networks. In
terms of seed cell selection, the characteristics of primary cardiomyocytes and cardiomyocytes derived from induced pluripotent stem cells,
as well as the roles of vascular endothelial cells and pericytes were deeply explored, and a seed cell co-culture system was constructed and
optimized. In the optimization of biomaterials, the advantages and disadvantages of natural and synthetic biomaterials were comprehensively
analyzed. The material properties were improved through compounding and modification strategies. The bioink was carefully formulated and
the compatibility between its rheological properties and printing parameters was investigated. During the construction of cardiac patches,
the principles of different printing technologies, the setting of equipment parameters, the construction strategies of vascular networks and the
design and optimization methods of patch structures were expounded. Through in vitro functional evaluation models and methods, including
cell viability, proliferation, cardiomyocyte contraction function and vascular network formation and function assessment, as well as in
vivo transplantation experiments, the myocardial repair effect was evaluated from multiple dimensions such as cardiac function indicators,
histological analysis and electrophysiological characteristics. This study provides an important theoretical basis and technical support for
the research and development of tissue-engineered cardiac patches in the treatment of cardiovascular diseases and strongly promotes the
application and development of 3D bioprinting technology in the field of myocardial repair.
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