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Advances of mechanical conditions in engineering cartilage tis-
sue

ZHANG Chun-giu’, SUN Min-lin?>, LI Jiang', YE Jin-duo', LIU Hai-ying (1. School of Me-
chanical Engineering, Tianjin University of Technology, Tianjin 300191, China; 2. PLA Armed Police Medical
College Hospital)

Abstract: There are many physical factors affecting the development of cartilage tissue, the mechanical con-
dition is the main important one that particularly act. The mechanical conditions used in engineering cartilage
tissue, such as compressive and shear force, fluid flow, hydrostatic pressure and tissue deformation or with
some of them combined, were reviewed. From the standpoint of bionics, the mechanical environments ap-
plied on tissue engineering should work in three aspects: providing adequately mechanical stimuli to the cells
seeded in 3-D scaffold; ensuring the efficient mass-transport of the nutrients and waste products in the cells;
promoting the development of functionally extracellular matrix in 3-D scaffold. The mechanical environments
currently used only represented the part of mechanical conditions of in vivo articular cartilage will be reviewed.
In our view that rolling depression load may achieve the fit mechanical environment for cultivation of functional
cartilage constructs in vitro.
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Fig.1 Different bioreactor systems used in cartilage tissue engineering!®  (a) cone viscometer; (b) spinner flask; ( ¢) perfusion; (d)
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rotating vessel; (e)cell stretching; ( f) hydrostatic fluid pressure ; ( g)direct compression; (h)electrical field
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