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Abstract:

Administration of stem cells to the central nervous system re-
mains to be a challenge and that is particularly evident in case
of diseases with disseminated pathology such as ALS. Infu-
sion 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 intervention-
al MRI, of intrathecal injection of alginate hydrogels in pigs.

Four juvenile Large White domestic pigs were used. MRI-com-
patible catheter was introduced via lumbar puncture and ad-
vanced under guidance of xray C-arm into thoracic section
of the spinal cord. Immediately before infusion, cross-linker
(CaM particles) was mixed with LVM/MnCI2 hydrogel and dy-
namic T1-weighted images were acquired to monitor hydrogel
biodistribution in real-time. Intrathecal injection of hydrogel
in swine demonstrated that gelation dynamics allowed for in-
fusion of the biomaterial up to two minutes after mixing with
the crosslinker. Dynamic imaging during hydrogel infusion
revealed hyperintensity in the area of the catheter tip which
further expanded rostrally and caudally over the infusion dura-
tion. The rostral-caudal distribution of the hydrogel ranged be-
tween 15-22 cm in tested pigs. Concluding, Mn2+ supplemen-
tation of alginate hydrogels is safe and enables visualization of
biomaterial placement in real-time.

Biography:

Dr Malysz-Cymborska has completed her PhD in 2015 at In-
stitute of Animal Reproduction and Food Research of Polish
Academy of Sciences in Olsztyn, Poland. She is a Postdoctoral
Fellow in the Department of Neurosurgery in the School of
Medicine in Olsztyn and for several years she has been working

on the application of biomaterials supporting stem cells in the
treatment of neurodegenerative diseases.

Publication of speakers:

¢ Lee KY and David J. Mooney. Alginate: properties and
biomedical applications. Prog Polym Sci. 2012 Jan; 37(1):
106-126.

e Pan D, Schmieder AH, Wickline SA, and Lanza GM. Man-
ganese-based MRI contrast agents: past, present and future.

Tetrahedron. 2011 Nov 4; 67(44): 8431-8444.

International Webinar on Tissue Engineering and Regenerative Medicine; November 23, 2020; Singapore city, Singapore

Citation: Dr Malysz-Cymborska; Manganese-Labeled Hydrogels as a Multifunctional Carrier of Cells and Drugs for MRI-Guided
Interventions; International Webinar on Tissue Engineering and Regenerative Medicine; November 23, 2020; Singapore city,

Singapore.

J Stem Cell Biol Transplant 2020

Volume and Issue: S(4)
Page 10


https://www.meetingsint.com/conferences/tissueengineering

