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Development of Medical Rehabilitation Device for Improvement in Paralyzed Thumb
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Abstract: Hand paralysis is improved by repeatedly moving the fingers affected by paralysis or contracture through the
maximum range of its joint angle. Although many researchers on hand rehabilitation have been developed various
rehabilitation assist devices which repeatedly move the paralyzed fingers, they have not yet been achieved the system for
paralyzed thumb. This is because it is difficult to assist both thumbs’ opposition and abduction/adduction which do not
have the rotating center of its movement inside thumb joint. In this study, authors developed a powered exoskeleton for
thumb paralysis rehabilitation using two kinds of parallel link mechanisms. Two parallel link mechanisms for thumbs’
opposition and abduction/adduction are designed so that the rotating center of link is the same as the rotating center of
thumbs’ movement. Through lots of making a prototype of proposed exoskeleton, we clarified that proposed mechanism

enables weak thumb to drive its opposition and abduction/adduction simultaneously.
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Fig.1 Thumbs’ opposition

Fig.2 Thumb’s abduction and adduction
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Fig.3 Link mechanism to assist abduction/adduction

Fig.4 Link mechanism to assist opposition
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Fig.5 Rotating center and orbit of both JointA(blue) and
JointB(red)
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Fig.6 Prototype of rehabilitation device
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