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Electrospinning is a simple and effective method for producing nonwoven mat containing nanofibers. It has a special property that could fabricate nano-sized fibers directly from polymeric materials. These nanofibers have the advantages of huge surface areas and forming microporous membranes. Therefore, application of electrospinning in wound dressing manufacture potentially offers many advantages over conventional processes. Composite nanofibers of chitosan, hyaluronic acid, and PEO were prepared in this study as an artificial scaffold for wound healing. The nanofibrous membrane (NFM) has several thousands folds of surface area when compared with traditional nonwovens with fibers size in micrometer scales. Consequently the scaffold could send important signals to cells and attract fibroblast cells to derma layer, which can secrete extracellular matrix (ECM) components such as collagen and repair damaged tissue. The goal of present research is to study the production of chitosan/ hyaluronic acid composite NFM by electrospinning and use it as wound dressing for quick and scarless wound healing.

Non-woven NFMs intended as wound dressings were obtained for the first time by electrospinning of hyaluronic acid and chitosan blends in acidic solutions. The NFM was subject to detailed analysis by SEM/EDS, FE-SEM, SPM, TGA, FTIR, XRD and mechanical tensile testing. Our results indicate that the average diameter of chitosan/ hyaluronic acid/ PEO nanofibers were in the range of 160-455 nm. The electrospun membranes have good water uptake abilities and good water retention abilities. They are also suitable for 3T3 fibroblast growth and have good biocompatibility in vitro. The NFM showed excellent antimicrobial activity toward E. coli and Staphylococcus aureus from the action of chitosan, which facilitates its use as a functional wound dressing. From animal studies, the nanofibrous membranes were better than gauze, and commercial collagen wound dressing products in wound healing. Scarless wound healing could be accomplished in 2 weeks with full thickness wound area in SD rats decreased to less than 3% of its original value. This novel electrospun membrane will have potential in tissue engineering as a wound dressing for skin regeneration.
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