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Tissue engineering is an actual and rapidly developing direction in biotechnology, based on using cell and biomaterial complex of different origin to create the in vitro functioning tissues for following transplantation. The multipotent mesenchymal stromal cells (MSCs), capable of a directed differentiation into different cell types are the most perspective ones as “cell” component. Porous sponges on different polymer base may be used as the carriers for MSCs.

The possibility to use the new macroporous sponges on agarose and alginate cryogel base as 3D MSCs carriers, preliminarily subjected to cryopreservation, has been estimated in this research. 

Human bone marrow cryopreserved MSCs of 4-6 passages have been used in the research. Cell immune phenotype was determined with flow cytometry (FACS Calibur, BD Biosciences). Macroporous sponges (MS) on agarose and alginate cryogel base were produced according to the methods, designed by Lozinsky V.I. (RF Pat. N 220987). At the same time MS comprised different gelatin concentrations (0.125, 0.25, 0.5%). MSCs were placed into MS with applying different approaches and cultured for 1-4 weeks. 

Metabolic and proliferative activities of MSCs in 3D carriers were determined with Alamar Blue (AB) test. 

The immune phenotype analysis has demonstrated cells to have the phenotype, specific for MSCs (CD29+, CD73+, CD90+, CD105+ and CD34-, CD45-). When inoculating MSCs into MS on alginate cryogel base, the gelatin content as a part of MS was established as significantly affecting the metabolic and proliferative cell activities during culturing. MSCs in sponges with covalently associated gelatin had the highest indices of proliferative activity. Cells, cultured in agarose-based cryogel sponges with covalently associated gelatin, had a high adhesive and proliferative activities as well. No significant differences in cell distribution inside MS, consisting of agarose and alginate, were revealed during histological studied. 

Thus, cryopreserved mesenchymal stromal cells and alginate- and agarose-based macroporous cryogel sponges are the perspective component to design bioengineered constructions of connective tissue. 

