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Traumatic brain injury affects more than 7.7 million people in Europe and results in progressive cognitive, sensory and motor deficits driven by necrosis, inflammation, cavitation and glial scarring. These secondary processes limit axonal regrowth and remain a major barrier to effective clinical repair. Electrical stimulation offers a route to modulate inflammatory responses, support neural plasticity and promote axonal extension, but current electrode technologies are constrained by material stiffness, surgical access and poor conformity to the geometry of TBI lesions. This project proposes an injectable, patient-specific microelectrode array fabricated using shape-memory alginate hydrogels. High-resolution MRI data will be used to generate cortical molds for casting alginate films engineered with covalent and ionic crosslinks to permit reversible compression and re-expansion. A conductive ink will then be 3D printed onto these films to create soft electrode arrays. This approach aims to establish the feasibility of minimally invasive, anatomically-conforming implants for neuroprotective electrical stimulation.
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