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Introduction

Bacterial nanocellulose (BNC), a polysaccharide
synthesized by bacteria of the Gluconacetobacter genus,
is a natural nanomaterial. In comparison with plant
cellulose, contaminated with hemicelluloses and lignines,
bacterial cellulose is characterized by high purity, high
degree of crystallinity and polymerization, and good
mechanical properties. BNC is also biocompatible,
biofunctional and does not show mutagenicity and
teratogenicity. Due to these unique properties, BNC
membranes are used for wound dressings, and their
potential for the production of cardiac implants is
currently under study. Before using BNC as a material for
cardiac implants, determination of BNC biodegrabillity in
human condition should be examined.

Materials and Methods

The bacterial nanocellulose, obtained according to using
the method described in patents PL 171952 and PL
212003, was supplied by Bowil Biotech Sp. 0.0. The
susceptibility to degradation by the microorganisms was
carried out in the presence of Staphylococcus aureus
PCM 2054, the yeast Candida albicans ATCC 10231 and
Aspergillus fumigatus var. fumigatus ATCC 96918.
BNC membranes were stored for six months at 37°C in
sterile PBS and SBF fluids, in the absence and presence
of microorganisms. Then, changes in the structural
properties of the material, determined at selected
intervals, were tested by Fourier transform infrared
(FTIR) spectrophotometry and X-ray powder diffraction
techniques. Changes in the thermal properties of the
material were determined by thermogravimetric analysis
(TGA), and changes in its surface morphology - by
scanning electron microscopy (SEM). The samples were
freeze-dried and conditioned prior to analysis for seven
days in a P20s.

Results and Discussion

Incubation of the BNC membranes both in sterile
simulated human plasma fluids and in the presence of
pathogenic microorganisms, resulted in a change in
polysaccharide structure. Results obtained after
6-months incubation revealed that the degree of

Conclusions
The action of the mold Aspergillus fumigatus brings about
the strongest changes in the BNC structure.
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oﬁ crystallinity of BNC is little changed, and it thermal
=Y stability is reduced. Microscopic observations showed

- loosening the fiber network structure of samples
El—— incubated in the sterile buffers and in the presence of
,<C  microorganisms.
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