1A1-G02

mieFhaRETIANEE—Sa30 - Yy IR

Motion Socks aimed to prevent deep vein thrombosis (DVT)
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This paper presents a fluid powered Motion Socks aimed to prevent deep vein thrombosis (DVT). As the basic
design concept, “Safe Area” is introduced, which can assure both safe driving direction for the foot and efficient force
transmission. To satisfy this concept, two types of fluid powered actuators with flexible structure are proposed to
generate pulling motion and pushing one. The proposed Motion Socks can realize four different motions by using
three pull-actuators and one push-actuator. Additionally, in order to measure the posture of the ankle, a sensing device
composed of two bending sensors is proposed, which is attached on the inside of Motion Socks. The proposed whole
system could successfully promote the blood circulation and its validity was experimentally verified.
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Fig. 2 Objective motion of ankle
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Fig. 3 Measured angular range of dosal and plantar motion

Table. 1 Measured angular range and driving force

Output Angular range[deg]
force[N] |  Front view Side view
Dorsal motion 35 -10~10 -10~15
Plantar motion 20 -30~5 10~170
Supination 20 45~55 -25~20
pronation 35 -80~-30 -20~10
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Fig. 4 Principle of the pull actuator
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Fig. 5 Principle of the push actuator
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Fig. 8 Ankle angle and sensor value
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Fig. 9 Sensor value of pronation and supination motion
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Fig. 10 Sensor valuel — sensor value2 graph
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Fig. 11 Image of “Motion Socks”

Fig. 12 Picture of “Motion Socks” attached to human body
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Fig. 14 Pronation and supination motion of ankle

Table. 2 Measured angle and driving force

Output Angular range[deg]
force[N] |  Front view Side view
Dorsal motion 42 10 0
Plantar motion 25 0 -80
Supination 22 50 10
pronation 37 -40 -10
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Fig. 15 Blood flow velocity of dorsal and plantar motion
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Table. 3 Measured peak velocity of blood flow

Sample 1 2 3 4 5
Peak velocity[cm/s] 83| 143 | 60 | 180 | 156
(before trearment) ' ' ' ' '
Peak velocity[cm/s] 96| 160 | 79 | 231 | 166
(after trearment) ' ' ' ' '
Increase[%] 16 | 12 31 28 6
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