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Combination of drug and cell delivery to stimulate spinal cord repair
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Traumatic spinal cord injuries (SCI) cause devastating neurological deficits and disabilities. Symptoms vary greatly, 
ranging from pain and paralysis. We focus on drug and cell delivery for spinal cord repair following traumatic SCI. We 

incorporated FGF-2 and VEGF in scaffolds, and GDNF and VEGF in hydrogels and studied their impact on spinal cord injury 
and functional recovery. We observed a functional recovery of rats treated with GDNF. In order to further stimulate spinal cord 
repair, our approach is to combine drug and stem cells with hydrogels, to ensure local delivery of drugs and survival of cells at 
the injury site. Human dental stem cells from the apical papilla (SCAP) have been selected based on their origin (neural crest) 
and ease of access. We first assessed the impact of SCAP encapsulation in different hydrogels. We then compared in vivo the 
influence of SCAP delivery with the implantation of the whole tissue they originate from (apical papilla) in a rat spinal cord 
hemisection model. Functional recovery was observed in the group treated with the papilla. Genomic and proteomic analysis 
are being performed to identify the markers involved. Second, SCAP were grown on growth factor-loaded microcarriers and 
embedded in hydrogel. Impact on cell survival and gene expression is being studied, after which the system will be implanted 
in a SCI model. In conclusion, we are developing a multidisciplinary approach based on the combination of drug and cell 
delivery to stimulate spinal cord repair.
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