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ABSTRACT

polymeric nanofibers have been used extensively. Release mechanism and rate

can be tuned by changing polymer concentration, size and shape of nanofibers.
In the present study, a drug delivery system was prepared by natural polymers of gum
tragacanth and gelatin using electrospinning method for control delivery of imipenem/
cilastatin in antibacterial applications.
Methods: Nanofibers' diameters and morphology were measured by scanning
electron microscopy (SEM). The physicochemical properties of nanofibers' materials
were analyzed by Fourier transform infrared spectroscopy (FTIR). In vitro release of
drug was investigated using ultraviolet (UV) spectroscopy. MTT assay was performed
using L929 (NCBI C161) cell line by extraction method on nanofibers with/without
drug. The antibacterial activity was performed on nanofibers against Escherichia coli
Keywords: and Staphylococcus aureusbacteria.
Findings: Nanofibers with concentration ratio of gum tragacanth/gelatin (80 to
20%) were selected for further investigation. Diameters of nanofiber with/without
drug were in the range of 100 and 200 nm, respectively. Also, the results confirmed
that there is no possible interaction between drug and nanofiber materials. The drug
release profile from nanofibers showed 82% release in 120 h. The result of MTT assay
indicated that nanofibers without drug had no toxicity effects. Also cell viability of
drug-loaded nanofibers has reached about 91% cell viability after 5 days. Overall,
this study confirmed that this nanofiber could potentially be used as a drug carrier
for antibacterial agent delivery, specifically against gram-negative bacteria without
cytotoxicity effect.

Hypothesis: Based on previous studies, among all drug delivery systems,
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Fig. 1. Chemical units of gum tragacanth structure: (a) B-D-xylose, (b) L-arabinose, (c) a-D-galacturonic acid, (d) a-D-galacturonic

acid methylester, (e) f-D-galactose, and (f) a-L-fucose [9].
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thienamycin monohydrate) [15].
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Table 1. Average diameter of TG/GL nanofibers with and

without drug.
Nanofiber
Average
Nanofibers ) diameter (nm)
diameter (nm) :
Max Min
TG/GL 101 +38 221 42
TG/GL/3%IMP/CT 184 + 36 307 83
TG/GL/8%IMP/CT 200 + 48 320 86
TG/GL/8%IMP/CT 459 £ 80 964 168
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Table 2. Drug release mechanism.

Equation and parameters Release model

M/M)=K t°
M;: Fraction of drug released R?2=0.95
at time t n=0.1274
) Korsmeyer-
M: Total amount of drug pseudofickian
Peppas
K__: Kinetic constant diffusion

n: Diffusion exponent

t: Time
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Fig. 6. FTIR spectra of: (a) TG/GL nanofibers, (b) IMP/CT
drug, and (C) TG/GL/8%IMP/CT nanofibers crosslinked
with glutardehyde.
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Fig. 9. MTT assay for TG/GL nanofibers and loaded with 8%
IMP/CT during 5 days.
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Diameter of the zone of
Sample Inhibition (mm) for
E. coli S. aureus
TG/GL 4 0
TG/GL/8%IMP/CT 13 14
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