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(FE30)
Currently, approximately 1.2 million people are suffering from stoke, causing a major impact to the
society. Motor impairment caused by paralysis, is known to prohibit the social re—integration of
patient. In this research, we develop a new hand exoskeleton device for hand rehabilitation that is
tightly connected to Activities of Daily Living, thus the social re—integration for the patients.
Hand exoskeleton devices typically involve a serially connected mechanical chain to transmit the
motion to the distal joints, and are thus inherently bulky, heavy and complex. To tackle this problem,
we developed a “Soft finger mechanism” that consists of three parallel spring blades at each joint.
The most notable feature is that the mechanism doesn’ t contain any conventional mechanical elements
commonly used in mechanisms, such as pins, gears or screws. The layer of springs is largely deformed
in motion to transmit and transform the input motion to the flection/extension of finger s three
joints (DIP, PIP and MP). Further, the mechanism requires 1 degree—of—-freedom, but providing the
movement of three joints that is called “under—actuation” in Robotics. The spring—based mechanism
design greatly contributed the simple, low-cost, compact design, providing the flexibility for the
user’ s safety (Fig. 1).
SMOVE consists of a main unit including a touch panel interface and CPU, an EMG sensor and a hand
module. The hand module is remotely actuated by a motor in the main unit. The EMG detected on the
affected forearm gives the trigger for the hand open/close motion. The device allows the patient to
be involved to hand rehabilitation with object handling in early stage of his/her rehabilitation
after stroke (Fig. 2).
While the device receives the trigger from EMG, the system can also perform a continuous hand
open/close motion with pre—determined speed and period. This allows the device to provide a CPM
(Continuous Passive Motion) therapy that is widely administered in clinics for stroke patients.
The functional motion provided by the SMOVE closes the missing loop of neural system that is inhibited
by the neural disorder — The device thus potentially accelerates the recovery.
In past, we have conducted a clinical test (Phase I) that showed the feasibility. The Phase I was
conducted on 24 stroke patients (acute and chronic) as a single—time trial. We are currently conducting
a pilot study (Phase II) that was designed as 21 days of rehabilitation performing a comparison

between the robotic and control therapy groups (16 stroke patients in recovery stage).
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