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Development of the 3D intervertebral disc tissue model reconstituted with its
precursor cells and the tissue-specific mechanical environment
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We have developed a stretching culture system for 3D tissue model of the
intervertebral disc under the mechanical loading conditions as observed in the in vivo tissue. This
culture system has a circular chamber structure for 3D culture of annulus fibrosus (AF) cells with
the stretchable balloon at the center of the chamber. This balloon can be inflated by infusing air
or liquid to mimic the deformation of the nucleus pulposus, caused by the mechanical loading on the
spine. By exploring the best ECM components for 3D culture of AF cells, we could prepare a
ring-shaped AF-like tissues through the cell-autonomous shrinkage process in our device.
Interestingly, we found that stretching culture upregulated the genes to promote the fibrous tissue
formation but suppressed the genes to induce cartilage differentiation. We believe our device is
useful to reconstruct the fibrocartilaginous lamellar structure of the AF tissues.
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