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Fundamental Approach for Orthotic Device for Patients with Osteoarthritis of the Knee

Realizing Screw Home Movement
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Abstract: In this study, as fundamental approach to realize orthotic device for patients with osteoarthritis of the knee
considering screw home movement, bending and extension movements of lower leg of able-bodied persons are analyzed
and inherent screw home movement is examined. The analyzed extension movement of lower leg with screw home
movement is mathematically modeled and the structure of an orthotic device is proposed based on the model. It is
confirmed that simulation movement of the device can realize screw home movement accurately, which is expected to be

useful for patients with osteoarthritis of the knee.
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Fig. 1 Positions of markers to be measured
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Fig.2 Definition of rotational angle of 6;, 82, and 6s.
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Fig.3 Relation between 62 and 61, and its mathematical model
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Fig.4 Relation between 82 and 65, and its mathematical model
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Fig.5 Proposed orthotic device Fig.6 Link coordination system
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Table 1 Link parameter

i ai ai di 0
1 0 90° I 02
2 0 -90° 0 61
3 0 -90° 0 63




| Bivas

Fig.6 DB % 2 P RBIDERE 4 DDNRFTA—ZTHL
FUL IR A—4% Table LITRT. 2721, @ 13V 7 RS,
a 3Vrrnens, doxvesmEE, 6 kv oy
FL N5,

DH {EIZE0EH A7 TR NS 23 O x—y i N O BLER
1% Fig.7 OXH12720, £ 228.35mm DM TET. x
—z N OHEUERT Fig.8 0 L51272Y, 242 49.31mm (2T {EL
T&E.

Y (mm)
100
80

* Model
e Approximated by the arc

60
40
20

0 X (mm)

-100 -50 0 50 100
20
-40
"

-60
-80

-100
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Fig.9 Determination of curvature radius
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Fig.10 Design of the orthotic device
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Fig.11 Model of orthotic device and right leg
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