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Challenge of Self-Propelled Swimming Micro-robot Having Biofuel Cell

Arai, Fumihito
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The research was carried out to complete a new self-propelled swimming
mechanism suitable as an element technology of biomedical microrobot. We proposed a new mechanism
propelled by self-electroosmotic flow generated by a biofuel cell fueled by glucose and oxygen that
can be supplied in vivo. Using the standard photolithography, we have established fabrication
process of 100 u m prototypes consisting of UV-curable resist, silver nanoparticles, and enzymes. We

developed an evaluation system of the propulsion velocity using an optical microscope and image
analysis, and established its evaluation method. We evaluated the velocity of the 100 y m prototype
by experiments and confirmed the generation of the propulsion velocity close to the theoretical
value, and demonstrated the validity of this new mechanism. In addition, we have almost established
the fabrication process of 10 p m prototypes by three-dimensional laser lithography.
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Fig.2 Microscale prototype. (a) Configuration. (b)

Fabrication process. (c) Fabricated 100 pm

prototype.
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Fig.4 Self-Propulsion in Glucose Solution.
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Fig.6 Propulsion Velocity.
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Fig.7 Propulsion velocity against body length: Theoretical

curves and experimental results.

10



[1]

[1]
[2]

[3]
[4]

1
Toshiro Yamanaka, Fumihito Arai, “ Self-Propelled Swimming Microrobot Using
Electroosmotic Propulsion and Biofuel Cell” , IEEE Robotics and Automation Letters,
, Volume: 3, Issue: 3, 2018/7

4
, , 2018 3
Toshiro Yamanaka, Fumihito Arai, “ Self-Propelled Swimming Microrobot Using
Electroosmotic Propulsion and Biofuel Cell” , International Conference on Robotics
and Automation (ICRA2018), Brishane, May. 2018.

, , 2018 6

23

. L2019 6 ().

2017-149484
2017

http://www.biorobotics.mech.nagoya-u.ac.jp/

¢y

@



