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Abstract: Introduction: While the antibacterial effects of nanosilver have been recognized, it has additional

potential applications, such as in diagnostic imaging and for other therapeutic proposes. In this study, we
exposed nanosilver fibers to different dosages of radiation to examine the effectiveness of antibacterial textiles
on the growth of Escherichia coli. Materials and methods: This laboratory study examined ten flasks of E. coli

culture medium that were radiated using a Rhodotron accelerator. The data were analyzed using a pared #-test
with SPSS ver.18. Findings: The mean number of £. coli in the culture medium decreased significantly (F=0.000)
after adding the nanosilver textiles (6314+38.34 vs. 9514+42.19). Sigmficant differences were also observed in the
number of E. coli after 5 kGy irradiation compared to after 15 (P=0.048), 20 (F=0.025) and 30 (P=0.000) kGy
irradiation. Discussion: Nanosilver has many potential medical applications because of its antibacterial activity,

such as for treating burns and m surgical dressings and tools.
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INTRODUCTION

The antibacterial effects of nanosilver have been
established, [1-3] but it has additional potential
applications, for example, in diagnostic imaging as well as
other therapeutic purposes [4.5]. During World War I,
silver components were discovered to be the most
effective for preventing and managing wound infections.
The first scientifically documented medical use of silver
was when Crede introduced 1% silver mitrate eye solution
to prevent gonococcal mfection [6]. Silver 1ons have been
used in antimicrobial agents [7,8] antimicrobial polyester
fabrics [9], and antimicrobial silk fibers and many similar
products have been produced using nanoparticles [10].
A nanoparticle 1s sometimes defined as a particle n
which at least one dimension is less than 100 nm, [11,12]
and nanosilver consists of silver nanoparticles. Nano-
components, especially nanosilver, are frequently used in
the textile industry as antibacterial fibers. Trradiation is
also useful for sterilizing nanofibers, particularly n textiles
used for dressing burns. In this study, we exposed

nanosilver fibers to different dosages of radiation to
develop antibacterial textiles that are more effective
against Hscherichia coli.

MATERIALS AND METHODS

Study Design: This study examined ten separate flasks 7.
coli culture medium. After adequate growth, the microbes
were counted and the count was repeated after exposing
the E. coli to a nanosilver-based textile and different
uradiation dosages. The growth of other microorganisms
in the culture medium and deterioration of the cultures
were our exclusion criteria. The data were analyzed using
a paired #-test with SPSS ver.18 (SPSS Inc. Chicago, 11,
USA).

Microorganism Culture Medium: First, 10 mL of a
suspension of E. coli at an imtial dilution of approximately
10° cfw'ml. was added to ten Erlenmeyer flasks with 70 mI.
of sterile phosphate-buffered saline (PBS) formalin n each
flask. Then, 0.75 g of nanofibers was added to each flask.
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Table 1: Themicrobe counts wath different interventions for similar cultures
{mean + standard deviation)

Samples Mean 5D

E-coli culture medinm before Nano silver 851.0000 4219507
E-coli culture medium  after Nano slver 631.0000 3834719
Mano silver plus 5 kGy irradiation 277.0000 23.59378
Mano silver plus 10 kGy irradiation 273.0000 22.13594
Mano silver plus 15 kGy irradiation 250.0000 2863541
Mano silver plus 20 kGy irradiation 247.0000 29 45807
Mano silver plus 30 kGy irradiation 225.0000 2299758

Fig. 1: The Rhodotron accelerator
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The flasks were kept on shaker for 1 h at 300 rpm and then
incubated for 24 h. The microorganisms were counted
before shaking and after the 24-h incubation. The DSC
examination was done according the 3895-98 standard
method with a DSC-50 device (Shimadzu, Kyoto, Tapan).
The cultures were radiated using a Rhodotron accelerator,
which speeds up electrons in a strong electrical field and
guides them to the target through a vibrator magnetic field

(Fig. 1).

Findings: The mean number of £. coli in the culture
medium decreazed significantly (/~=0.000) from 951+42.19
to 631+38.34 after adding the nanosilver textiles (Table 1).
After adding nanosilver to ten new . coli cultures,
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they were exposed to electron radiation at 5 kGy. Again,
the mean number of £. coli decreased significantly
(£=0.000) from 631£38.34 to 277+£23.59. Subsequently,
radiation dosages of 10, 15, 20 and 30 kGy were examined.
The 10 kGy irradiation decreased the number of Z. coli to
273+22.13, but the difference was not significant
(P=0.758). The 15 kGy irradiation significantly (P=0.023)
reduced the 7. coli count to 250+22.13. In confrast,
although 20 and 30 kGy irradiation reduced the number
of E. coli to 247£29.45 and 228+22.99, respectively, the
differences were not significant (7=0.647 and 0.152).
However, a significant difference was observed in the
number of £. coli after 5 kGy irradiation and number of
£. coli after 15 (P=0.048), 20 (P=0.025) and 30 (°=0.000)
kGy irradiation (Fig. 2).

DISCUSSION

Nanosilver, which is frequently used in medical
research, has obvious antimicrobial activity against Z.
coliin textiles. The silver nanoparticles interact with both
the sulfur-containing proteins present in bacterial cell
membranes and with phosphorus-containing DNA
[13-16]. The bacterial respiratory chain is disrupted by
nanosilver particles. Silver has been incorporated into
various natural and synthetic polymers, such as
cellulose [17-19], polycaprolactone [20], chitosan [21,22],
polystyrene, acrylic acid [23], and gelatin [24]. However,
irradiation has considerable effects on these nanosilver-
based fibers. Different irradiation dosages have
remarkable effects on antimicrobial activity. For example,
Chang et ol. found that 1 mM silver nanoparticles and
10 kGy irradiation were the optimal conditions for
producing modified silk fibers [25]. In our study, the
antimicrobial activity of the nanosilver fibers did not
increase with radiation dosage, probably due to the
increasing damage to the surface of the nanosilver-based
fibers with increasing irradiation dosages.

CONCLUSION
Nanosilver-based fibers have a strong effect on

dosages of
can amplify their antibacterial

F. coli culture medium and different
electron irradiation

activity.
RECOMMENDA TION

Nanosilver can be examined for different medical
applications because of its anfibacterial activity; better
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treatment for burns and better surgical coverage and tools

can be manufactured using nanosilver particles.
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