A comparative study of iota carrageenan, kappa carrageenan and alginate hydrogels as tissue engineering scaffolds.
N Mehrban, N Hunt, AM Smith and LM Grover
School of Chemical Engineering, University of Birmingham, Edgbaston, Birmingham, UK
Biopolymers such as alginate, chitosan and gelatin have been investigated as cell scaffolds for both two dimensional (2D) and three dimensional (3D) cell culture with some sucsess1-3.  One major advantage that 3D cell culture in these natural polymers has over culture in the traditionally used macroporous scaffolds is that the cells are in an environment more akin to that of the extracellular matrix, which is important since microenvironment is known to have a significant influence on cell phenotype.  As they can be processed into gels using relatively mild processes, cells can be immobilised without a significant risk of cytotoxicity.  Infact. carrageenan, can be cross-linked by ions present in cell culture medium, meaning that it could be used for cell delivery in vivo without further modification.  In this study we have investigated the potential of both kappa and Iota carrageenan as 3D mamalian cell culture substrates and compared cell viability, proliferation and scaffold degradation to that of an alginate scaffold containing 3T3 fibroblast cells seeded at a density of 7.5x105 cells/ml. 
Gel discs of diameter 22 mm and height 2 mm were prepared in 12-well culture plates using 2wt% iota carrageenan, 2wt% kappa carrageenan and 2wt% alginate.  The constituents of the supplemented culture media were sufficient to cross-link the carrageenan gel and the alginate gels were cross-linked with the addition of 100 mM CaCl2.  The alginate gel was incubated in 100 mM CaCl2 for a further 2h. To determine the number of live and dead cells in the structure, live/dead assays (using calcein-AM and propidium iodide) were conducted on the gelled discs.  Proliferation was quantified using an MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay and scaffold degradation was assesed by measuring the wet and dry weights over the course of 14 days.
Initial results, show that the cells remained alive for the duration of the study in all of the gels tested.  In addition, cell proliferation was evident within the iota carrageenan gels with a four-fold increase in cell number following 12 days of culture.  Iota carrageenan also showed no sign of degradation unlike kappa carrageenan and alginate.  This is thought to be a consiquence of reordering properties of iota-carrageenan gels which may also facillitate the proliferation of cells throughout the iota carrageenan gel. 
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