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Cardiovascular diseases are a leading cause of death and morbidity. Therefore, there is an urgent need to develop new therapeutic

approaches targeting this problem. Human induced pluripotent stem cells (hiPSC) have a great potential in developing these novel

therapies due to their high self-renewal capability and potential to differentiate into specialized cells, including cardiomyocytes (CM).

However, generated hiPSC-derived CM (hiPSC-CM) are still immature. This immaturity has been limiting their application, in vitro cardiac

disease modeling, and cardiotoxicity drug screening. Recent findings have demonstrated extracellular matrix (ECM) potential as a key

regulator in development, homeostasis, and injury of the in vivo cardiac microenvironment [1]. Within this context, this work's objective was

to assess the impact of human cardiac ECM biomaterial in the phenotype, functionality, and maturation of hiPSC-CM.  

Human ECM was isolated from the myocardium through physical decellularization. The ECM was polled and cryomilled and further

characterized for particle size and composition. These ECM particles were then incorporated in a 3D model of hiPSC-CM[2] and cultured

as aggregates in dynamic stirred culture. hiPSC-CM were characterized in terms of phenotype, structure, and functionality after two weeks

of culture.  

Our results showed that the cardiac tissue decellularization process reduced DNA content and maintained ECM composition. SEM and AFM

characterization indicated that tissue cryomilling breaks down tissue into micrometric-sized particles with a spherical-like shape and

irregular surface topography. The Cardiac ECM particles were successfully incorporated in 3D hiPSC-CM aggregates, with no impact on

cell morphology, aggregate size, composition, and metabolic activity. ECM biomaterial aggregates showed beating rates closer to

physiologic values, more organized and longer sarcomeres, and improved calcium handling when compared to standard hiPSC-CM

aggregates.  

This work shows for the first time that human cardiac ECM biomaterial promotes the structural and functional maturation of hiPSC-CM. The

knowledge generated provides essential insights to strengthen the application of ECM and hiPSC-CM in cell therapy, drug discovery, and

cardiac disease modeling. 
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