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Development and Evaluation of the Biomimetic Actuator based on Bacterial Cellulose
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Bacterial cellulose based actuator with large displacement was developed for biomimetic robots.
Bacterial cellulose has 3D nanostructure with high porosity which was composed of the nano-
fibers. Freeze dried bacterial cellulose was dipped into ionic liquid solution such as 1-butyl-3-
methylimidazolium(BMIMCI) to enhance the actuation performance due to increase the ion-

exchange

capacity and

ionic  conductivity. And  Poly(3,4-ethylenedioxythiophene)-poly

(styrnenesulfonate)(PEDOT:PSS) was used for the electrodes of both side of bacterial cellulose
actuator by dipping and drying method. The FT-IR and XRD were conducted to examine the
electrochemical changes of developed bacterial cellulose actuator. The biomimetic caudal fin was
designed using bacterial cellulose actuator and PDMS to verify the possibility for biomimetic robot.
The step and harmonic response were conducted to evaluate the performance of developed
biomimetic actuator.
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Fig. 1 Biomimetic bacterial cellulose actuator
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Fig. 3 Cross-section SEM image of bacterial cellulose

actuator
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Fig. 4 FT-IR transmittance spectra of bacterial cellulose
and ionic liquid treated bacterial cellulose
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Fig. 5 X-ray Diffraction patterns of bacterial cellulose

and ionic liquid treated bacterial cellulose
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Fig. 6 Biomimetic caudal fin

3.5 Step and Harmonic Response
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Fig. 7 DC response of biomimetic actuator
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Fig. 8 AC response of biomimetic actuator
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