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The application of tissue-engineered cartilage in a clinical setting requires a noninvasive method to
assess the biophysical and biochemical properties of the engineered cartilage. Because articular car-
tilage is composed of 70 to 80% water and has dense extracellular matrices, the condition of the water
molecules in the tissue is considered to correlate with its material property. Therefore, magnetic
resonance (MR) imaging represents a potential approach to assess the biophysical property of the
cartilage. In this study, we measured the restricted water diffusion in tissue-engineered cartilage and
articular cartilage. To reconstruct the tissue-engineered cartilage, chondrocytes harvested from por-
cine joints were embedded in 2% agarose gel and cultured i vitro up to 25 days. Articular cartilage
was excised from the porcine joints. gq-space MR imaging measurements were performed at 4.7T.
The tissue-engineered cartilage showed linear signal decay in g-space MR imaging, whereas the ar-
ticular cartilage showed nonlinear decay. This result showed that factors other than the cell mem-
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brane might affect the restricted water diffusion in articular cartilage.
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