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Necessary analyses for the understanding cellular mechano-signal
transduction mechanisms in biological tissues:

the articular cartilage paradigm

MOW Van C
(Department of Biomedical Engineering, Columbia University, New York, NY)

Abstract: Articular cartilage isa thin layer of low—friction, wear—resistant, load-bearing, soft hydrated tissue
covering articulating bony ends in diarthrodial joints. This vital mechanical function is maintained by the
metabolism and biosynthetic activities of a sparse distribution of chondrocytes deeply embedded within the
dense extracellular matrix of the tissue. These metabolic and biosynthetic processes are largely controlled by
the physical factors such stresses, strains, currents and electrical potentials, diffusional and fluid flows within
the charged, porous—permeable matrix. In this presentation, recent studies on the mechano—electrochemical
behaviors and theoretical models for articular cartilage and chondrocytes are reviewed with the particular
emphasis on physical regulation of chondrocytes biosynthetic activities toward tissue maintenance, and its
application in functional tissue engineering for cartilage repair and regenerative medicine.
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Cartilage/ Bone Specimen
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Figure 1(a)
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