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ABSTRACT

Cilia and Eukaryotic flagella possess two singlet microtubules and nine outer doublet
microtubules. Protuberances of protein named as dyneins, are placed along doublet microtubules.
Dyneins produce the active sliding force of doublet microtubules. Ciliary beating and flagellar
movement are generated by the active sliding of doublet microtubules. We aimed to develop the
artificial actuator imitating the active sliding of doublet microtubules in cilia and flagella. As the
first model of the actuator, we have made an enlarged artificial actuator by using two flexible beams
corresponding to two microtubules. The electromagnets corresponding to the dyneins were placed
along two flexible beams. To ensure larger active sliding, we modified the arrangement of
electromagnets for the electromagnetic actuators. We have also designed new actuator which consist
of geared motors and tooth belts for the propulsion in high viscous fluid. ~Furthermore, we developed
an enlarged propulsion mechanism modeled on ciliary movement. To realize the effective stroke and
recovery stroke of ciliary movement, the mechanism was equipped with a motor on its base and a
variable-bending-stiffness fin..
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