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Measurement of articular cartilage in water based on nanoindenta-
tion method

LIU Zhi-yuan, YANG Qing-sheng( Department of Engineering Mechanics, Beijing University of Technolo-
gy, Beijing 100124 , China)

Abstract; Objective To study mechanical properties of the microstructure of the articular cartilage with biological
activity by nanoindentation tests under the condition of keeping the articular cartilage in water. Methods The dif-
ferent abilities to keep in situ mechanical properties of the articular cartilage with cold mosaic method or with mois-
turizing method were evaluated by experiments, and the mechanical properties of the microstructure of the articu-
lar cartilage in different kinds of solution used in moisturizing method were also obtained. Results The experi-
ment showed that the elastic modulus on the cartilage surface layer with cold mosaic method was much higher
than that with moisturizing method, and the elastic modulus on the cartilage surface and deep layer in chitosan
and saline were much lower than that in distilled water. Conclusions The moisturizing method is better at pre-
serving in situ mechanical properties and biological activity of the biological materials, and chitosan and saline are
proved to have the effect of keeping mechanical properties of the cartilage used in moisturizing method.

Key words: Nanoindentation; Articular cartilage; Moisturizing method; Mechanical properties; Microstructure;
Elastic modulus; Biological materials
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Fig.3 Optical microscopy of articular cartilage morphology by
moisturizing method
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Fig. 4 Optical microscopy of articular cartilage
morphology by cold mosaic method
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Fig. 6 Load-displacement into surface curves by cold mosaic
method
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Fig. 9 Load-displacement into surface
curves of distilled water-protection group
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ent solution
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