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7. Electrospinning
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Fig 1 Electrospinning device used in this study
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Fig 2 SEM images of Chitozan fibers electrospun (a) free of Artemisia Extract, (b) loaded with 100 mg/1
Artemisia extract at 4000x
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Fig 4 Stress —Elongation of fibers (a) free of
Artemisia Extract, (b) loaded with Artemisia
Extract

Table 1 Stress - Elongation of fibers (a) free of
Artemisia Extract, (b) loaded with Artemisia

Extract
Sample Stress  Elongation at
P (MPa) break (%)
Fibers with free of
Artemisia Extract 3.46 >-16
fibers with loaded with 3.04 76

Artemisia Extract
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Fig 3 FTIR spectra of (a) pol};éthylene oxide, (b)
chitosan, (c) Artemisia Extract, (d) fibers loaded
with Artemisia Extract
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Fig 5 TGA analysis of fibers of (a) free of Artemisia Extract, (b) loaded with Artemisia Extract
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Fig 8 Absorbance of skin fibroblast cells at 570 nm
by MTT assay
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Fig 7 Antibacterial effect of loaded fibers on P.
aeruginosa bacteria
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Artemisia is an important medicinal plant which is widely used in the treatment of skin
diseases and it has antimicrobial properties. This research was carried out with the aim
of making nano-fibers with Artemisia sieberi Besser extract to study its antimicrobial
properties against Pseudomonas aeruginosa and Staphylococcus aureus bacteria.
Artemisia extract and electrospinning solution containing 0.2 g of polyethylene oxide,
0.05 g of chitosan and 1.5 ml of acetic acid were prepared and then nanofibers were
produced by electrospinning of the solutions. Artemisia Extract loading with 100 mg/ml
extract had a significant effect on the diameter of fibers and the average fber diameter
with Artemisia extract (218.4 nm) compared to the fibers without extract (204.8 nm)
were higher. The tensile stress at the tear point of the nanofibers with Artemisia extract
(3.04 MPa) was lower than the fibers without the extract (3.46 MPa) and elongation at
break was higher (7.6%).The nanofibers with the extract had more resistance
temperature than non-extract fibers. This is due to the crystal state of Artemisia extract
in the fibers. The nanofibers produced with Artemisia extract had inhibitory properties
for both studied bacteria. Nanofibers with 100 mg/ml extract completely controlled the
bacterial growth. Nanofibers with 20 and 50 mg/ml of extract had a better inhibitory
effect on Pseudomonas aeruginosa than Staphylococcus aureus. The Addition of
Artemisia extract improved the antimicrobial properties of chitosan nanofibers.
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