Physico-mechanical properties and in vitro biological performance of keratin/bacterial cellulous nanofibrous composites for wound healing applications
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Abstract 
Statement of the Problem: A miscellaneous assortment of synthetic or natural biopolymers have been used for fabrication of nanofibrous scaffolds to meets the ever increasing demands in the field of tissue regeneration, wound healing, and drug delivery. Nowadays, utilization of natural polymers regenerated from natural resources such as cellulose and keratin have attracted great attention for tissue engineering. Nevertheless, keratin-based nanofibrous mats have insufficient physicomechanical properties and need to be strengthened. Bacterial cellulose nanofibrils (BCNFs), as a nontoxic biocompatible polysaccharide, are the advantageous candidates to enhance the physicomechanical properties along with the cell response of electrospun keratin nanofibers. In this work, we have prepared nanofibrous composites based on keratin and bacterial cellulous and studied their physico-mechanical properties and in vitro biocompatibility. Methodology & Theoretical Orientation: An electrospinning apparatus was employed to collect keratin-based nanofibers containing different amounts of BCNFs (0, 1, 3, and 5 wt. %). Tensile test, water contact-angle measurement, MTT analysis, and cell attachment and cell growth assay were carried out to evaluate the physicomechanical and biological performance of the nanofibrous scaffolds. Findings: In this study, keratin/BCNF nanofibrous mats were obtained by electrospinning. FESEM observations revealed that the addition of 1 wt. % BCNFs to the electrospinning solution leads to a significant decrease in the fibers diameter. Incorporation of 1 wt. % BCNFs into the keratin-based hydrophobic mats (water contact angle (θ)=126°) significantly improved hydrophilicity (water contact angle (θ)=83°). The nanofibrous composite had mechanical strength close to the natural skin and mediated acceptable cell viability and proliferation. Conclusion & Significance: The electrospun BCNFs-reinforced keratin nanofibrous scaffolds mats with enhanced physico-mechanical and biological performance were prepared. The developed nanofibrous composites are potentially useful for wound healing and skin tissue engineering applications.
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