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Development of a measurement method of contraction forces produced by
regenerated myocardial tissues at molecular, cellular, and tissue levels
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In this study, we developed a method to measure contraction forces produced
by regenerated myocardial tissues at cellular and tissue levels simultaneously. A cantilever-based
force measurement system revealed that regenerated myocardial tissues composed of neonatal rat
cardiomyocytes and collagen type 1 hydrogel produced a contraction force of about 40 nN/mm2 during
their self-beating. In contrast, an imaging-based method showed that the force produced by single
cardiomyocytes in the regenerated tissues was approximately 1.3 nN/mm2. This difference indicated
that the contraction force at the tissue level was not merely the sum of contraction forces produced

by single cardiomyocytes. The force generated by regenerated myocardial tissues might be the result
of synergistic effects of various factors such as orientation of cardiomyocytes and synchronization
of self-beating.
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