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Study of development of effective device to maintain skeletal muscles in space
-Development of a wearable device to maintain skeletal muscles -
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Abstract: We have developed “hybrid training” (HYB) method by using electrically stimulated muscles
to provide resistance to the active motion and prevent disuse atrophy of skeletal muscles. A wearable
HYB device with virtual reality system (VR) was developed. A wearable device, which incorporated the
suits, stimulator, battery, electric wires, electrodes, and joint motion sensors, was developed. The final
goal of our study is to develop a ubiquitous device which provides the load on the body instead of the
gravity to prevent the skeletal muscle atrophy without specific training program.
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Fig. 1 : Hybrid training method has been developed by — II. HRHZEE

using electrically stimulated muscles to provide ST YTy hR— Y

resistance to the active motion and prevent disuse
atrophy of skeletal muscles in space.
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Fig.2: Wearable device to maintain skeletal muscles in

space by utilizing HYB system. The electric wires
and joint motion sensors were also attached in

the suits (Goldwin inc. Tokyo, Japan).

Fig.3: Electrodes position of the device. The suit was
made with partly electric conductive meshes covering the
motor points, which were designed to attach the
electrodes (Sekisui Plastics, Tokyo Japan) onto them and

stimulate the muscles adequately.
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Fig.4: Stimulator and battery. Its size was 220mm in
length, 140mm in width, and 55mm in height, and weight
was 1,030¢g (Logical Product Inc., Fukuoka, Japan).
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Fig.5: VR system for wearable device of HYB.
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