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Abstract

In this study, an automatic culture medium change system was manufactured to analyze changes in cardiac

contraction characteristics according to the state of the cell culture medium. A thermoelectric device-based

temperature maintenance device was designed and manufactured to stably store cell cultures for a long time, and
the characteristic evaluation showed that the temperature was maintained at 5 to 8 °C and pH 7.39 + 0.15. Cell

culture media was continuously exchanged at a flow rate of 1.38 pl/min during the growth of cardiomyocytes

using an interlocking pump. After evaluating the basic characteristics of the proposed system, SU-8 cantilever
was produced using MEMS process technology, and cardiomyocytes was cultured. It was found that
cardiomyocytes grown in a system that automatically exchanges cell culture media had a uniform heart rate

compared to heart cells that were manually replaced every three days and generated greater contraction power in

the contraction and relaxation cycles of heart cells. The proposed SU-8 cantilever-based automatic replacement

system shows uniform heartbeat and contraction, which is expected to improve high reliability in cardiac toxicity

evaluation by drugs.

Keywords: Perfusion, Cardiomyocytes, Maturation, Contraction force, Beat rate
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Abstract

In this study, an automatic culture medium change system was manufactured to analyze changes in cardiac contraction characteristics according to
the state of the cell culture medium. A thermoelectric device-based temperature maintenance device was designed and manufactured to stably store
cell cultures for a long time, and the characteristic evaluation showed that the temperature was maintained at 5 to 8 °C and pH 7.39 + 0.15. Cell
culture media was continuously exchanged at a flow rate of 1.38 ul/min during the growth of cardiomyocytes using an interlocking pump. After
evaluating the basic characteristics of the proposed system, SU-8 cantilever was produced using MEMS process technology, and cardiomyocytes was
cultured. It was found that cardiomyocytes grown in a system that automatically exchanges cell culture media had a uniform heart rate compared to
heart cells that were manually replaced every three days and generated greater contraction power in the contraction and relaxation cycles of heart
cells. The proposed SU-8 cantilever-based automatic replacement system shows uniform heartbeat and contraction, which is expected to improve
high reliability in cardiac toxicity evaluation by drugs.
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