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		I. Abstract Body
Administration of stem cells to the central nervous system remains to be a challenge and that is particularly evident in case of diseases with disseminated pathology such as ALS.  Infusion into cerebrospinal fluid spaces is promising but cells were shown to sediment, cell survival was low and engraftment was disappointing.  To address this problem we propose to embed the cells in injectable, MRI-visible alginate-based biomaterial to facilitate precise placement of the injected composite as guided by interventional MRI.  Manganese as divalent ion covalently binds with alginate and we hypothesized that such property and supplementation with Mn can be exploited for imaging [1, 2]. Here we report on application of Mn contrast for interventional MRI, of intrathecal injection of alginate hydrogels in pigs.  
Four juvenile Large White domestic pigs were used. MRI-compatible catheter was introduced via lumbar puncture and advanced under guidance of x-ray C-arm into thoracic section of the spinal cord. Immediately before infusion, cross-linker (CaM particles) was mixed with LVM/MnCl2 hydrogel and dynamic T1-weighted images were acquired to monitor hydrogel biodistribution in real-time. Intrathecal injection of hydrogel in swine demonstrated that gelation dynamics allowed for infusion of the biomaterial up to two minutes after mixing with the cross-linker. Dynamic  imaging during hydrogel infusion revealed hyperintensity in the area of the catheter tip which further expanded rostrally and caudally over the infusion duration. The rostral-caudal distribution of the hydrogel ranged between 15-22 cm in tested pigs. Concluding, Mn2+ supplementation of alginate hydrogels is safe and enables visualization of biomaterial placement in real-time.
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	II. Figure
[image: ]MRI T1 isotropic scans before, during and 24 hours post injection of the alginate with MnCl2
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