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Abstract Title: A Biohybrid 3D-Printed Tissue-Sensor Platform for Continuous Monitoring of Cardiac Muscle
Contractions

Authors & Affiliation: U. Yongt*, D. Kimft, H. Kimf, D. G. Hwangt, S. Chot, H. Namf, S. Kimf, T. Y. Kimf,
U. Jeongt, K. Kimt, W. K. Chungf, W.H. Yeo{, J. Jangt#,

TPOSTECH, Pohang, Gyeongsangbuk-do, 37673, Republic of Korea; }Georgia Institute of Technology, Atlanta,
GA, 30332, USA; *first author; #corresponding author

Abstract (Maximum 1300 characters):

Engineered heart tissue (EHT), made up of cardiac cells and a hydrogel, has long been thought to be a viable in
vitro cardiac model since it can mimic the physiological contractions of an animal heart. The contractile force of
EHT, in particular, is one of the typical criteria for evaluating drug-induced cardiotoxicity, which is a key reason
of drug development withdrawal. Although there have been numerous methods for monitoring the EHT's
contractile force, the majority of them rely on optical readout systems that must handle a large amount of image
data. In recent years, a strain gauge-based microphysiological device for monitoring the contractile force of
laminar heart tissue was created, and it can capture real-time data with a tiny amount of data. However, the device
can only monitor few layers of cardiomyocytes, which is a physiologically less relevant compared to EHT. In this
study, we created a biohybrid 3D printed tissue-sensor platform with six bi-pillar-grafted strain gauges (BPSGs)
and one wireless device that allows for real-time online monitoring of contractile forces from six separate EHTs
during culturing. We also confirmed that our approach is capable of detecting the impact of commercially available
medications on EHTs.
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