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New Haptide-Coated Active Collagen Sponge Dressing for Skin Wound Regeneration
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With the aim of developing non-cellularized active collagen-based wound dressing for Diabetic Foot Ulcers, reconstituted bovine collagen sponge was covalently coated with 20mer peptides equivalent to sequences in the C-termini of fibrinogen (-chain and (-chain (C( and preC( respectively). Previous studies indicated that these peptides elicited strong attachment (haptotactic) responses from mesenchymal cells; hence they were termed "Haptides". By utilizing EDC carbodiimide method, we could couple ~20 mg Haptide per g collagen (Haptized collagen). Cell culture tests of the cell binding activity of the Haptized collagen with normal human fibroblasts (HF) or endothelial cells (EC) in-vitro indicated that one could load 103-105 cells per 6mm diameter disc of collagen (1 mg). MTS assay of cell number in the samples indicated that Haptized collagen exhibited 30% increased cell loading over untreated controls (p > 0.001). Sub-dermal implantation of gamma sterilized Haptized and control collagen sponges in rats indicated that the former exhibited greater stability against degradation, and exhibited less inflammatory cell infiltration. Rat skin excision wounds treated with Haptized collagen merged better with the surrounding tissue and showed accelerated wound closure relative to controls. Histological analysis also revealed that Haptized collagen sponge increased dermal regeneration and reduces skin contraction. The sponges did not induce toxic or inflammatory reactions. These results suggest that Haptized collagen sponge might be used as biologically “smart” dressings to treat Diabetic Foot Ulcers.

