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Design and evaluation of an overall unloading knee brace

ZHAO Chun-xia, LIU Ting, LUO Yun( Institute of Biomedical Manufacturing and Life Quality Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Objective To design an overall unloading knee brace, and analyze the relationship between the unloa-
ding force and the position of the brace as well as the thigh bracket-thigh pressure. Methods Based on biome-
chanical experimental platform, the mechanical and kinematic analysis on squatting down-standing upright motion
was conducted to evaluate unloading capacity of the overall unloading knee brace. Results The unloading forces
supplied by the brace ranged from 0 to 200 N. The forces were larger with the brace hinges installed on the front-
top of the knee, and the unloading forces increased with the pressure between the thigh and thigh bracket in-

creasing. Conclusions

The proposed overall unloading knee brace can partly reduce knee force, and its unloa-

ding forces are related to the installation site of the brace as well as the elasticity of the belts.
Key words: Unloading brace; Knee joint; Osteoarthritis; Biomechanics
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Fig.1 Schematic diagram of the overall unloading
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Fig.2 Schematic of the overall unloading knee brace

(a) Principle diagram, (b) Photo
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Fig.3 Knee-brace crank rocker sliding block
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Fig.4 Diagram of the experimental setup
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Fig.5 Forces in the upper bar when the brace was installed in different front and back directions

(a) Force in the medial bar of the brace,

(b) Force in the lateral bar of the brace, (c¢) Force in the whole brace
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Fig.6 Forces in the upper bar when the brace was installed in different up and down directions
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(a) Force in the medial bar of the brace,

(b) Force in the lateral bar of the brace, (c) Force in the whole brace
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Fig.7 Forces in the upper bar under different pressures between the thigh bracket and thigh
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(a) Force in the medial bar of the brace,

(b) Force in the lateral bar of the brace, (c) Force in the whole brace
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