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ABSTRACT

ypothesis: Bacterial infections are among the most significant public health
Hchallenges worldwide and continue to pose a serious threat to patients,

particularly in cases of chronic wounds, burns, and hospital-acquired
infections. With the increasing resistance of various bacterial strains to conventional
antibiotics, the need for discovering new and effective therapeutic approaches has
become more urgent than ever. In this regard, electrospun nanofibers have attracted
considerable attention due to their unique properties, such as high specific surface
area, large surface-to-volume ratio, tunable structural characteristics, and excellent
biocompatibility. These features make them a promising and innovative platform
for controlled drug delivery systems and the development of antibacterial wound

dressings.

Methods: The aim of this study was to synthesize and evaluate the antibacterial

properties of electrospun nanofibers based on natural compounds, including
collagen, chitosan, and Ganoderma extract (CCG). In this research, nanofibers were

fabricated using the electrospinning technique from solutions containing an optimized
combination of collagen, chitosan, and Ganoderma extract. The morphology and
bacterial infection, surface structure of the nanofibers were examined using scanning electron microscopy
(SEM), and the results revealed that the obtained fibers possessed a smooth, uniform,

antibacterial property,

collagen, . . .
. . and bead-free morphology with an average diameter of approximately 100 nm.
chitosan, Furthermore, Fourier-transform infrared spectroscopy (FTIR) confirmed the presence
electrospun nanofibers, of characteristic functional groups corresponding to collagen, chitosan, and the

bioactive compounds found in the Ganoderma extract.

Findings: The antibacterial activity of CCG nanofibers was evaluated against Gram-
positive bacteria (Staphylococcus aureus and Streptococcus pyogenes) and the Gram-
negative bacterium (Escherichia coli) using the disk diffusion assay. The results
demonstrated that the CCG nanofibers exhibited significant inhibitory effects against
all three bacterial strains. Overall, the findings indicate that CCG nanofibers possess
great potential as biocompatible, which could serve as an effective alternative to
conventional dressings for wound healing applications.
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Fig. 1. SEM image of electrospun CCG nanofibers at 10,000x magnification. Electrospinning conditions included a voltage of 20 kV

and a working distance of 10 mm.
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Bacterial strain MBC (mg/mL) | MIC (mg/mL)

Staphylococcus aureus 240 200
Streptococcus pyogenes 220 200
Escherichia coli 230 200
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Fig. 3. Petri dishes showing the disk diffusion assay used to evaluate the antibacterial activity of the samples: (a) Escherichia coli,

(b) Staphylococcus aureus, and (c) Streptococcus pyogenes.
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Table 2. Antibacterial properties of CCG nanofibers at different concentrations.

. Effective concentration Type Time to complete growth
Bacterium s
(ng/mL) gram (+), gram (-) inhibition (h)
Escherichia coli 200, 300 - 12
Staphylococcus aureus 200, 300 + 10
Streptococcus pyogenes 250, 300 + 11
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