The impacts of an intracerebrally-administered hydrogel therapeutic-delivery system on the brain post-stroke
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Introduction. Stroke is the second leading cause of death world-wide, yet no treatments exist which can target cell death directly or promote neuroregeneration. Many promising drug- and cell-based therapies have failed due to poor brain penetration or short half-lives. To overcome these challenges, we have developed and patented an injectable, brain-compatible b-peptide hydrogel that can encapsulate therapeutics, enabling direct delivery to the infarct core with sustained release. 
Aims. To assess the impact of the hydrogel on the brain of mice subjected to middle cerebral artery occlusion (MCAO)
Methods. 8-week-old male C57Bl/6 mice were subjected to a 30-min MCAO or sham-surgery (ketamine-xylazine anaesthesia, 80mg/kg + 16mg/kg ip; n=6-8/group). 6-h post-stroke mice were re-anaesthetised (2% inhaled isoflurane) and injected with or without 5µl of hydrogel into the infarct core. Pre-stroke and 24- and 72-h post-stroke, motor function was assessed via the neurological score, ANY-maze and hanging wire tests. 72-h post stroke, infarct volume was determined via thionin staining and neuronal loss and brain inflammation assessed via immunofluorescence.
Results. In sham-mice, injected b-peptide hydrogel within the brain did not significantly impact motor function, neuronal loss, or trigger an immune response. As expected, mice subjected to stroke had an infarct region that included significant neuronal loss, worse motor function and brain inflammation compared to sham mice. While the b-peptide hydrogel did not affect infarct volume, neuronal loss or motor function, it did cause a trend for increased neutrophil and macrophage infiltration into the ischaemic hemisphere.
Discussion. Intracranial administration of b-peptide hydrogel did not impair motor function or neuronal survival in mice subjected to sham-surgery or MCAO. However, there were trends for increased immune cell infiltration in response to the hydrogel. Future studies will assess the long-term impacts of this hydrogel to assess gel degradation and chronic cellular responses. However, the impact of the hydrogel in its intended use, as a therapeutic delivery system, is yet to be assessed. Future studies will assess the implantation of our b-peptide hydrogel encapsulating therapeutics known to have anti-inflammatory and/or neuroregenerative effects. 
