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Three-dimensional (3D) electrodes which possess flexibility and large
surface area are fabricated, embodied by mechanical metamaterials. The mechanical metamaterials
render solid bulk materials flexible by mechanical design, and the 3D electrodes enable us to
develop flexible supercapacitors with large energy density for wearable devices. We successfully
fabricated and evaluated supercapacitors with 3D electrodes. Capacitance of the supercapacitors are
boosted by nano-porous structures on the surfaces of the 3D electrodes. The supercapacitors are able

to installed on arbitrary surfaces, for example human and mammal skins, and pipes, and the 3D
electrodes can realize electrochemical devices which has good mechanical and electrochemical
properties in the future.
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