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Challenge of Steering Control of Biomedical Microrobot Having Self-Propulsion
Mechanism

Arai, Fumihito
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We challenged to realize a new self-propelled swimming microrobot and its
steering control system. The microrobot consists of a magnetic rod and multiple self-propulsion
mechanisms, focusing on a bio-fuel cell using glucose and oxygen present in biological fluids as
fuels and the self-propulsion mechanism by electroosmotic flow reaction force generated due to the
potential difference between electrodes. The steering control system uses an external magnetic
field. We designed a 30 y m microrobot and established a fabrication method by photolithography
using a multilayer film containing photocurable resists, redox enzymes, and metal nanoparticles.
Using the designed and constructed magnetic field steering control system, we confirmed a
self-propulsion velocity of more than 100 p m while moving the fabricated prototype in a glucose
solution in a circular motion, demonstrating a microrobot that achieves both large self-propulsion
and steering.
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