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Development of functional multilayered mesenchymal stem cells sheet for lumbar
fusion surgery
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Cell-based regenerative therapy has the potential to promote bone formation
in spinal fusion. Here, we developed a multilayered cell-based bone formation system using cells
coated with fibronectin-gelatin (FN-G) nanofilms. The multilayered human mesenchymal stem cells
(hMSCs) were formed after two days of culture and were shown to express higher levels of BMP-2, TGF-
B , bFGF and VEGF compared to monolayer cultures of hMSCs. The MLMCs were used as a graft material
in combination with a collagen-binding bFGF and BMP-2. In grafted with the hMSCs, significantly
higher levels of callus volume and bone mineral content were observed compared to the sham controls.

The callus volume and bone mineral content were further increased in situ grafted with
bFGF-PKD-CBD/BMP-2/hMSCs. Taken together, these results suggest that bFGF-PKD-CBD/BMP-2/hMSC may
offer novel therapeutic approaches to augment spinal fusion.
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