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Abstract:

Synergistic vascular and neural repair is a significant challenge in tissue engineering
and regenerative medicine. Strategies utilizing exosomes have garnered considerable
attention. However, their efficacy is limited by short lifespans (24-48 hours), low
yields, and the static nature of functional miRNAs, which hinders their application
throughout the entire repair process. Our studies have focused on biointerfaces for
neurovascular regeneration. Recently, we developed an intelligent living biointerface
comprising a ferroelectric polymer composite layer and a mesenchymal stem cell
(MSC) layer. This interface leverages topological and electrical cues from the
composite to direct MSC behaviour, enabling sustained exosome release (up to ~192
hours) with an approximate 8-fold increase in yield. Furthermore, it dynamically
regulates the miRNA profile of the released exosomes according to different repair
phases, effectively promoting synergistic vascular and neural regeneration in vivo.
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