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Design and fabrication of nanocomposite hydrogel
based on polyacrylic acid containing cellulose
nanocrystal and zinc sulfide nanoparticles for

wound dressing application
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Abstract

Hydrogels are biomimetic materials that mimic the extracellular matrix of biological soft
tissues. Due to that fact, the use of hydrogels in biomedical applications has become a
rapidly expanding research area in biomedical field. Fabrication of a wound dressing that
simultaneously has proper biological and mechanical properties is a challenging issue. The
aim of this work is to exploit of nanomaterials to endow appropriate mechanical and
biological properties to polyacrylic based hydrogel for wound dressing application. For this
purpose the Hydrogel was synthesized with polyacrylic acid (PAA) as the base polymer,
including cellulose nanoparticles and zinc sulfide nanoparticles. Cellulose nanoparticles
were considered to improve the mechanical properties and zinc sulfide nanoparticles to
give antibacterial properties to the wound dressing. Analysis such as SEM, FTIR, and TGA
were conducted for characterizing the hydrogel. MTT assay confirmed that the wound
dressing is biocompatible. Animal study demonstrated that the hydrogel significantly
promote the healing of full-thickness skin defects in the rat model. In addition,
microbiological analysis showed that the wound dressing has significant antimicrobial
activity against Staphylococcus aureus and Escherichia coli. Our work introduces a
biocompatible, antimicrobial hydrogel that may have promising clinical applications as a
wound dressing material.
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