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Development of Hybrid Therapy Using Nanotechnology and Cell Sheet Engineering
for Severe Spinal Cord Injury
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To obtain significant functional improvement of spinal cord injury, we
thought it was necessary to give regenerated axons orientation, and attempted to create oriented
cell sheets in a grid shape, but the sheet structure could not be maintained due to insufficient
strength, so we used a regular cell sheet shape. In addition, cell fiber technology was used to give

the transplanted neural stem cells orientation, but since the cell sheets were folded during
transplantation, the orientation was lost during the folding process and could not be maintained.
Therefore, we developed a co-culture sheet in which neural stem cells were co-cultured on the cell
sheet with the axon regeneration inhibitory factor present in the BMSC sheet. Although it promoted
axonal regeneration and remyelination better than regular cell sheets, no significant difference in
improvement of motor function was observed.
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