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Human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) have become a promising
tool in preclinical safety pharmacology, particularly for evaluating drug-induced cardiotoxicity via ion
channel activity. However, current approaches often overlook contractility, a critical parameter for
assessing myocardial performance and overall cardiac safety. Increasing attention is being paid to
contractile behavior in engineered heart tissues (EHTS) as an essential readout for a more physiologically
relevant assessment of human cardiac responses.

In this study, we present a novel, scalable platform for the generation and functional evaluation of
engineered cardiac tissue. Unlike conventional systems, our device eliminates the need for collagen or
fibrin gels, simplifying the fabrication process and improving reproducibility. The platform is designed to
be compatible with commercial multi-electrode array (MEA) systems, enabling synchronous
measurement of electrophysiological parameters and contractile motion through non-invasive optical
analysis.

To validate the system, we applied a panel of compounds with known torsade de pointes (TdP) risks,
including high-, intermediate-, and low-risk drugs. Our results demonstrate that integrating contractility
measurements with electrophysiological data provides a more comprehensive and predictive assessment
of drug-induced cardiotoxicity than ion channel evaluation alone. This multi-parametric approach
enhances the translational value of in vitro assays and supports regulatory efforts such as CiPA
(Comprehensive in vitro Proarrhythmia Assay).

Furthermore, we utilized the platform to model inherited cardiomyopathies by generating engineered
tissues with MYBPC3 deficiency. These tissues exhibited impaired contractile function consistent with
clinical phenotypes, highlighting the utility of our system for disease modeling and drug discovery
targeting genetic cardiac disorders.

In summary, this novel device-based approach offers a robust and scalable solution for evaluating both
the safety and efficacy of pharmaceutical compounds. By capturing contractile dynamics in addition to
electrophysiological responses, it paves the way for more predictive and human-relevant cardiac
assessments in drug development and precision medicine.



