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Progress Regarding Chip Technologies in Detection of the
Excitation-contraction Coupling of Cardiomyocytes
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2 Department of Health Technology and Informatics, the Hong Kong Polytechnic University, Hong Kong 999077, China

Excitation-contraction coupling (ECC) denotes a series of cascades or signal transmissions caused by processes in
which the excitation of myocytes stimulates the contraction through transduction, and it forms the basis of cardiac
function at the cellular level. As two iconic physiological processes in ECC, the interaction of the excitation and
contraction is bidirectional, which makes the abnormal of either one induce the defective ECC of cardiomyocytes.
Studies on the interaction of the excitation and contraction provide new clues on the prevention and treatment of ECC
abnormal-induced heart disease. Seeking for more convenient and effective methods in detecting the excitation and
contraction of cardiomyocytes has been a hot topic among researchers. Cell chips, which serve as a noninvasion and
real-time sensing technology, have been widely used in many fields, such as life science, environment monitoring and
drug development. This paper first summarizes the ECC mechanism of cardiomyocytes, then describs the newest
progress in monitoring either excitation or contraction. The feasibilities and defects of those chip detection methods are
analyzed. We also introduce a chip with multi-scale electrode array carried out in our lab, which provides an in vitro
platform to synchronously monitor excitation and contraction of cultured cardiomyocytes in different electrodes. It
allows us to systematically analyze ECC. Finally, the prospect of chip technology is discussed.

excitation-contraction coupling, cardiomyocytes, chip technology, excitation, mechanical contraction, multi-scale electrode
array
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