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Biomechanical study on the personalized orthopedic insoles
for flatfoot

SU Hong-lun'*,  GUO Jun-chao’®*, MO Zhong-jun’, FAN Yu-bo'’ (1. Key Laboratory for
Biomechanics and Mechanobiology of Ministry of Education, School of Biological Science and Medical
Engineering, Beihang University, Beijing 100191, China; 2. Beijing Key Laboratory of Rehabilitation Technical
Aids for Old-Age Disability, Key Laboratory of Human Motion Analysis and Rehabilitation Technology of the
Ministry of Civil Affairs, National Research Center for Rehabilitation Technical Aids, Beijing 100176, China)

Abstract: Objective To study the effect from different structures and material hardness of orthopedic insoles on
flatfoot correction. Methods The contours of flatfoot under weight-bearing and non-weight-bearing conditions
were scanned by Infoot system. The 3 kinds of medial longitudinal arch height (type I , I, 1) and 3 kinds of
material hardness (30°, 35°, 42°) from orthopedic insoles were used to compare their effects on flatfoot by the
embedded insole test system. Results Type | orthopedic insoles could significantly restore the anatomical posi-
tion by improving the height of navicular bone, and redistribute the concentrated plantar pressure and increase the
loading area of medial longitudinal arch with material hardness of 35°. Conclusions The appropriate insole shows
a favorable orthopedic effect to ameliorate the foot deformity of flatfoot patients. The research findings lay a theo-
retical basis on design of the personalized orthopedic insoles.
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Fig.1 Infoot foot scanning system
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Fig.2 Plantar pressure partitions and pressure

measurement during barefoot standing
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Fig.5 Variation trend of navicular height by wearing 3 types of

orthopaedic insoles
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Fig.3 Medial and lateral foot arch structures

for 3 types of orthopaedic insoles
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orthopaedic insoles (a) Plantar pressure regions, (b) Peak
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