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Stimulation of Neocartilage Formation for Culturing Partially Digested
Cartilage Tissue Fragments under High Hydro static Pressure in Vitro

Student::Ko-Chun Hsu Advisor:Da-Pan Chen

Department of Mechanical Engineering

National Chiao Tung University

Abstract

In Articular cartilage, chondracytes are embedded in an extracellular matrix
composed of water, soluble constituents, and insoluble polymers. The physical stimulation
of hydrostatic pressure is known to influence the development, maturation, and
degeneration of cartilage. Previous animal and tissue explant studies have shown that
time-varying dynamic tissue loading can increase the synthesis and deposition of matrix
molecules in an amplitude, frequency, duration ands three-dimensional culture. In this
study, a novel hydrostatic pressure bioreactor system was designed for culture partially
digested cartilage tissue fragments.

In conventional culture preparation, a tissue piece is cut in a culture dish by scalpel
blade, soaked in protease enzyme to separate cells from cytoplasm, and applied to a
culture experiment. When cut by scalpel blade, however, the tissue piece is easily
polluted and difficult to collect. The present invention successively cuts, filters, and collects
finally the homogenized tissue pieces in a sealed device. As well, because the present
invention homogenizes the tissue piece by cutting, histiocytes are undamaged and can be
applied in live histiocyte culture.

Our result demonstrate that this hydrostatic bioreactor system enables chondrocytes
under hydrostatic pressure after 2 weeks to grow and secrete extracelluar matrix
comprised GAGs and type Il collagen steadily. In summary , the morphologies of many
cells stimulated by hydrostatic pressure were similar to the chondrocytes in normal
cartilage.
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