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Fibrin interactions with matrix dependent cells: Applications and mechanism

Based on the haptotactic (cell binding) properties of fibrin, we have conducted extensive studies on the cell binding
properties of fibrinogen and developed new Fibrin-based dense dehyrothermally crosslinked biodegradable Microbeads
(FMB) for culturing high density of cells in suspension for their implantation. The FMB can attract and carry high number
of matrix dependent cells of different types and can be used to culture stromal cells of different origin including fibroblasts,
placental cells, endothelial cells, smooth muscle cells, chondrocytes and osteoblasts as well as endothelial cells. We employed
FMB to isolate mesenchymal pluripotent stem cells from bone marrow and cord blood to expand them in vitro, and to induce
differentiation in vitro or to implant as progenitors cells to produce cartilage and bone tissues. In parallel studies on the
mechanism of cell binding to fibrin we identified new family of ~20mer epitopes on fibrinogen that seem to be responsible
for the selective haptotactic activity of fibrin based matrices. Synthetic peptides of these sequences on a matrix could be used
to augment cell binding to matrices in tissue engineering. The family of the short haptotactic peptidic sequences, which were
termed haptides were also investigated as potent cell penetrating agents following fibrinolysis, as well as non-immunogenic
synthetic cell penetrating sequences. The possible systemic adverse effects of penetrating peptides as well as fibrin derived
haptides were also investigated in parallel.
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