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Challenge of Position Control of Biomedical Microrobot Using Self-Propulsion and
Magnetic Steering
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We tried to realize a new self-propelled swimming microrobot and its
position control system. The microrobot is integrated with a biofuel cell that uses glucose and
oxygen as fuels supplied in the living body, and an electroosmotic propulsion mechanism that uses
the electroosmotic flow reaction force generated by the biofuel cell. The control system can steer
the microrobot incorporated with magnetic nanoparticles by external magnetic fields. We established
a fabricating method for the microrobots made of photocurable composites containing nanoparticles
using two-photon absorption three-dimensional lithography. Using about 10 p m microrobots by the
fabrication method, we confirmed the self-propulsion velocity of 100 p m/s or more in a glucose
solution. Therefore, we demonstrated the smaller and faster feature of that self-propelled mechanism

expected theoretically. Furthermore, we developed a Helmholtz coil system for the steering control.
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Fig.1 Concept of Micro Self-Propulsion
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Fig.2 Design and Configuration
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Fig.3 Fabrication Process
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Fig.8 Prototype of film-shaped EO-Micropump Array
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