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Experimental Study on Reverse Mechano-Electric Characteristics of
Layered Structure of Articular Cartilage

ZHAO Le', YANG Zhengbiao', ZHANG Meng', CHEN Jing', LI Pengcui’, WANG Yangin',
XUE Yanru'*, WU Xiaogang'*, WEI Xiaochun®*, CHEN Weiyi'

(1. College of Atrtificial Intelligence, Taiyuan University of Technology, Taiyuan 030024, China; 2. Shanxi
Provincial Key Laboratory for Repair of Bone and Soft Tissue Injury, Taiyuan 030001, China)

Abstract. Objective To analyze the reverse mechano-electric effect of the layered structure of articular cartilage
and its influencing factors. Methods The cartilage samples were classified according to their physiological
thickness (approximately 0.4 mm for the upper layer, 1 mm for the middle layer, and 0.6 mm for the lower
layer). Through a non-contact external electric field testing method, how different influencing factors affected the
reverse mechano-electric effect of articular cartilage was analyzed. Results When the electric field spacing
decreased, water content increased, and in vitro time decreased, the displacement of normal layered cartilage in
a non-contact electric field increased by 18, 10, 15 ym, respectively. In the case of simulated arthritis defects, as
the defect depth and radius increased, the overall deviation deflection of articular cartilage gradually decreased by
about 7 um. Conclusions The three-layer cartilage differed in their reverse mechano-electricity effects, showing
the greatest deflection in the middle layer at 90% water content, under 7 mm electric field spacing, and after 12
hours ex vivo.

Key words: articular cartilage; reverse mechano-electric characteristics; external electric field; joint defects;
deflection
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Fig.1 Cartilage specimen model and experimental setup (a) Cartilage specimen, (b) Cartilage layered structure,

(c) Cartilage defect, (d) Experimental device, (e) Fixation device
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Fig.2 Deflection magnitude of cartilage under different voltages (a) Deflection magnitude of normal cartilage under different voltages,

(b) Deflection magnitude of layered articular cartilage under different water contents, (c) Deflection magnitude of layered articular

cartilage under different interspace distances
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