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Development of high performance soft actuators based on conducting polymers
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Artificial muscles (flexible and soft actuators) have been developed using a

principle that conducting polymers deform by electrochemical oxidation and reduction. The
dimensions of solvated anions and cations, which are inserted in the polymer, are exactly evaluated
from the current and magnitude of deformation. Contraction forces, which originate from the
stiffness of polymer, are found to be larger than the skeletal muscle and behave nonlinearly.
Electrochemical activities of biofuels, like vitamin C and urea are studied to utilize the energy
for driving artificial muscles. It is found that conducting polymers demonstrate efficient and
active for anode catalysts in the electrochemical reaction of biofuels. Utilizing these properties
of conducting polymers, electrochemical devices like biofuel cells and oxygen pump and to evaluate
permeability of oxygen and biomolecules in polymer films are proposed.
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