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Fabrication of Microstructures for Conductive Polymer

Actuators Using MEMS Process
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Abstract

Polypyrrole microactuators have been fabricated by the standard surface micromachining
method combined with the electropolymerization of polypyrrole. The fundamental structure to
verify the feasibility of the fabrication process is polypyrrole cantilever. Based on these process,
polypyrrole grippers and valves for the manipulation of the cell have been fabricated. Grippers
have the structure of bone and muscle which are rigid polymers and polypyrrole, respectively.
Valves have the assembled structure of channels with polypyrrole cantilevers. The proposed
fabrication process and structures are expected to be used for bio-related applications, for
example, the cell manipulation.
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(a) Wafer oxidation
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(b) Cr/Au deposition

(d) Electrode patterning
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Fig. 1. Fabrication process of polypyrrole actuator

using oxide as a sacrificial layer.
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Fig. 2. A photograph of the fabricated polypyrrole
cantilever.
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Fig. 3. Measurement set-up for polypyrrole cantil~
ever actuation.
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Fig. 4. Movement of the fabricated polypyrrole
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applying voltage.
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13. A photograph of fabricated polypyrrole cell
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14. A photograph of fabricated glass channel.
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