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Novel drug toxicity screening platform to assess cardiac electrophysiology and
contractility
Pooja P. Kanade!", Nomin-Erdene Oyunbaatar', Dong Weon Lee !**

I'MEMS and Nanotechnology Laboratory, School of Mechanical Engineering, Chonnam National University,
2Advanced Medical Device Research Center for Cardiovascular Disease

Keywords: Cardiomyocytes (4= A|3£), Strain Sensor (W3 AlA]), Microelectrode Array (F]A] 2= w <),
Contractility (=57

Abstract: During the process of developing new drugs, it is crucial to test the potential drug candidates for their adverse
effects on cardiac tissue in-vitro at the preclinical stage, as drug-induced side-effect to the heart is a significant reason for
withdrawal of numerous medications from the market. However, the current approach of evaluating the electrical activity
of the heart using the patch clamp technique has several limitations. This technique can only measure the
electrophysiology and is also an invasive procedure. Additionally, evaluation of the heart's contractile response, which
includes its ability to contract and relax, is essential during drug screening. Therefore, there is an urgent need for a non-
invasive platform that can simultaneously measure both the electrical and contractile characteristics of cardiac tissue. In
this context, we propose a drug screening platform based on an array of cantilevers, which addresses this need. The
platform consists of eight polymer cantilevers on which cardiomyocytes are cultured. These cantilevers deflect in response
to the force generated by the contraction of the cardiac tissue. Each cantilever is equipped with a strain sensor that can
detect changes in contractility. Moreover, microelectrodes are patterned on the cantilevers to measure the electrical field
potential generated by the cardiomyocytes. To validate the efficacy of this platform, we successfully tested it using drugs
such as blebbistatin and nifedipine. Overall, the proposed cantilever array-based drug screening platform has the potential
to comprehensively assess cardiotoxicity by enabling the measurement of both electrophysiological activity and
contractile responses.
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