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A Cardiac-chip Integrated with a
Piezoelectric Thin-film Sensor and its
Application of Drug Screening
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The cardiac chip represents a sophisticated and distinctive system within the realm of organ-
on-a-chip (OoC) and microphysiological systems (MPS). The phenomenon can be attributed
primarily to the excitation-contraction coupling mechanism of cardiomyocytes. Hence, it is crucial
to observe the force contraction characteristics of cardiac tissue to investigate the effectiveness of
cardiovascular medications and the cardiotoxicity of non-cardiac drugs. Currently, the prevailing
approach for assessing the myocardial reaction to drugs involves utilizing a high-resolution optical
system for visualizing sarcomere contractions; however, this method is constrained by its limited
throughput capacity. Conversely, the genetic variations between animals and humans prevent the
extrapolation of low efficacy and severe cardiotoxicity until human studies are conducted. Hence,
pharmaceutical companies continue to face a challenge in finding a dependable in vitro cardiac
model equipped with automatic detection capabilities. In this investigation, an innovative hybrid
system integrating cardiac and piezoelectric components is developed. The fundamental technology
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involves the cultivation of cardiac tissue using human-induced pluripotent stem cell-derived
cardiomyocytes (hiPSC-CMs) on a piezoelectric thin film. Electrophysiological stimulations and
microgrooves are employed to establish a microphysiological environment that enhances the
maturation and synchronization of cardiomyocytes. Subsequently, the cardiac contraction profile
can be directly deduced from piezoelectric signals. The cardiac-and-piezoelectric hybrid system
offers the advantage of utilizing piezoelectric signals to directly monitor the contraction behavior
of cardiac tissue under various drug dosages. Additionally, it enables quantitative analysis of
contraction frequency and force. Consequently, it is capable of determining the median effective
concentration (ECs,) or median inhibitory concentration (ICs,) of drugs.
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