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Preparation and Evaluation of Composite Membranes of Bacterial
Nanocellulose/Chitosan Microspheres

WU Wen!, CHEN Lin!, HONG Feng'2*

(Research Group of Microbiological Engineering and Medical Materials, College of Biological Science and Medical Engineering,
Donghua University, Shanghai 201620, China; 2. National Advanced Functional Fiber Innovation Center, Suzhou 215000, China)

Abstract: BNC/CSMS composite membranes were obtained by using the ionic gelation method, where chitosan
(CS) and sodium triphosphate (TPP) were used to make CS microspheres (CSMS) inside bacterial nanocellulose
(BNC) nanofiber matrix. Physicochemical properties and biological activity of the materials including mechanical
properties, antibacterial properties, cytocompatibility, and histocompatibility were performed. The results showed
that the concentrations of CS and TPP affected the size and distribution of CSMS, and the combination of 1.0% TPP
with 1.0% or 1.5% CS resulted in obvious morphology and uniform distribution of microspheres with a particle size
of about 40 nm. All the composite membranes contained characteristic groups of CS. The increase of CS
concentration improved the mechanical and antibacterial properties of the materials. The materials produced with
0.5% and 1.0% of CS were more supportive of cell proliferation. After the materials were implanted via
subcutaneous embedding experiment in rats, the attachment of fibroblasts and the presence of abundant collagen
fibers were seen, and there was a slight inflammation at the beginning, but then it disappeared, proving that the
materials have excellent histocompatibility. All data and results indicate that BNC/CSMS has great potential in
application as wound dressings.

Key words: bacterial nanocellulose; chitosan microsphere; ionic gelation method; wound dressing



