The effects of implanting a β-peptide hydrogel encapsulating hAECs in ischaemic stroke
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Introduction. Stem cells are a potential therapeutic for ischaemic stroke, but their translation has been limited by poor cell survival and brain engraftment. To overcome these limitations, we have developed and patented an injectable, brain-compatible β-peptide hydrogel, which can encapsulate stem cells to allow them to be delivered directly to the infarct core and increase cell survival within the brain. 
Aims. To assess whether intracranial injection of stem cell-like human amnion epithelial cells (hAECs) encapsulated within a β-peptide hydrogel (AMGEL) can improve stroke outcomes in mice.
Methods. Male C57Bl/6 mice were subjected to an ischaemic stroke or sham-surgery under ketamine and xylazine anaesthesia (80mg/kg + 16mg/kg i.p, n=8/group). At 6 or 24 h post-stroke, mice were re-anaesthetised and injected with or without 5µl of the hydrogel or AMGEL, encapsulating 25,000 hAECs, into the infarct. Motor function was assessed via the neurological score, ANY-maze and hanging wire tests up to 3 days post-stroke. Brains were then removed, and infarct volume was measured via thionin staining. Neuronal loss and brain inflammation were assessed via immunofluorescence.
Results. Administration of the hydrogel alone had no significant impact on the brain of sham or stroke animals.  However, the injection of AMGEL into the ischaemic brain significantly reduced motor functional deficits, neuronal loss, and neuroinflammation, but had no effect on infarct volume. 
Discussion. Intracranial administration of the hydrogel does not impact motor function or neuronal survival in mice following sham or stroke surgery. In contrast, AMGEL implantation improved functional and histological outcomes, thus AMGEL therapy may be a viable treatment option for ischaemic stroke.  
