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In this research, the development of in vitro muscle actuators had been
conducted. The muscle actuators were prepared using biological cells C2C12, and artificial tendon
structures were attached to both ends of a muscle actuator. The actuation of developed muscle
actuators was evaluated and the muscle motion was observed when an electric stimulation was applied
to the muscle actuator. A thin-film flexible displacement sensor was also developed to measure the
actuation amount of the muscle actuators. The output of the developed sensor showed that the sensor
has the potential to measure the motion of the muscle actuators. The developed muscle actuators will

be used to control multi-degree of freedom micro-robots, and to investigate precise control methods
of soft robots.
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