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The Effect of Silver Nanoparticle Treatment on Improving the
Properties and Quality of Some Fabrics Used in the Medical Field
Abstract

The present research aims to conduct an experimental study to
demonstrate the effect of silver nanoparticle treatment on improving
certain properties of medical fabrics, specifically identifying the most
suitable weft yarn materials, weave structures, and treatment
concentration. Additionally, it explores the possibility of utilizing these
fabrics in the ready-made garment industry.

Fabrics were produced with multiple variations, while the warp
yarn specifications remained constant for all fabrics. The warp yarn count
used was 20/1 combed cotton. The weft yarn count used was 30/1 English
count with 28 picks/cm. These fabrics were woven at Misr Spinning and
Weaving Company in El-Mahalla El-Kubra. The fabrics were produced
with the following variables:

- Weft yarn material type (100% viscose - 100% cotton - 50/50
cotton/viscose blend).
- Weave structures (patterned twill - braided twill — honeycomb)

Samples of the produced fabrics were treated with silver
nanoparticles at concentrations of (100 - 200 - 300 ml/L).

After implementing the fabric samples under study according to the
specified specifications and variables, some laboratory tests were
conducted to determine the quality level of functional performance for the
produced fabrics. The data was statistically processed to study the effect
of study factor variables on the functional suitability of the product.

The study reached the following results:

The best specifications for the medical fabrics produced under
study, consistent with the functional properties of the product subject of
the study, were found in a fabric produced with a braided twill weave
structure, 100% cotton weft yarn, and a treatment concentration of 300
ml/L.

Finally, the study presented a set of results and recommendations
that, through collaborative research efforts, can develop the quality level
of functional performance for medical fabrics, thus contributing to the
development of Egyptian textile product quality for global competition.
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sagall 4l | Fungal | Yeast em em uabaiay) - AL | ol ¢ Al il s Al
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71.20 | 569.64 | 80.00 | 73.33 | 75.00 | 68.75 31.88 98.57 | 42.11 | 100.00 100 1
78.06 | 624.46 | 86.67 | 80.00 | 81.25 81.25 46.36 99.05 | 52.63 | 97.25 200 -DM 2
82.20 | 657.59 | 86.67 | 100.00 | 93.75 87.50 41.46 98.57 | 57.89 | 91.74 300 o — 3
79.58 | 636.66 | 80.00 | 73.33 | 75.00 | 75.00 73.91 98.10 | 63.16 | 98.17 100 % 4
76.88 | 615.07 | 86.67 | 80.00 | 81.25 81.25 33.55 99.05 | 57.89 | 95.41 200 -DM E 5
83.26 | 666.08 | 86.67 | 100.00 | 93.75 87.50 45.33 99.52 | 57.89 | 95.41 300 o I—/ 6
76.28 | 610.26 | 86.67 | 80.00 | 75.00 | 68.75 62.20 97.62 | 47.37 | 92.66 100 % 7
79.69 | 637.48 | 100.00 | 86.67 | 81.25 87.50 45.33 97.62 | 47.37 | 91.74 200 asSia 8
81.35 | 650.82 | 100.00 | 100.00 | 87.50 | 87.50 37.50 97.62 | 52.63 | 88.07 300 9
73.62 | 589.00 | 80.00 | 86.67 | 81.25 | 75.00 40.64 96.67 | 52.63 | 76.15 100 10
73.87 | 590.95 | 93.33 | 86.67 | 75.00 | 75.00 43.97 97.14 | 47.37 | 72.48 200 J)M 11
74.84 | 598.71 | 93.33 | 100.00 | 87.50 | 81.25 21.47 97.14 | 47.37 | 70.64 300 o 12
76.11 | 608.90 | 86.67 | 80.00 | 81.25 | 75.00 31.48 97.14 | 89.47 | 67.89 100 13
79.16 | 633.28 | 86.67 | 86.67 | 87.50 | 81.25 59.30 98.10 | 63.16 | 70.64 200 -DM %; 14
84.82 | 678.56 | 100.00 | 100.00 | 100.00 | 93.75 48.57 98.10 | 68.42 | 69.72 300 = 15
80.81 | 646.47 | 86.67 | 80.00 | 81.25 81.25 58.62 99.05 | 100.00 | 59.63 100 16
79.75 | 637.99 | 86.67 | 100.00 | 93.75 87.50 46.36 | 100.00 | 63.16 | 60.55 200 asSia 17
82.82 | 662.58 | 93.33 | 100.00 | 93.75 | 100.00 | 49.28 | 100.00 | 68.42 | 57.80 300 18
75.67 | 605.38 | 73.33 | 86.67 | 75.00 | 75.00 46.36 96.19 | 68.42 | 84.40 100 19
75.91 | 607.29 | 80.00 | 93.33 | 81.25 81.25 45.74 97.62 | 47.37 | 80.73 200 -DM 20
79.83 | 638.64 | 80.00 | 100.00 | 81.25 | 93.75 43.97 97.62 | 63.16 | 78.90 300 o 21
81.44 | 651.53 | 73.33 | 80.00 | 81.25 81.25 | 100.00 | 95.24 | 57.89 | 82.57 100 22
83.65 | 669.23 | 73.33 | 86.67 | 81.25 | 93.75 84.30 96.19 | 68.42 | 85.32 200 -DM E 23
77.77 | 622.16 | 73.33 | 93.33 | 81.25 | 100.00 | 42.86 96.19 | 52.63 | 82.57 300 ndu 24
72.83 | 582.63 | 66.67 | 73.33 | 68.75 | 75.00 56.67 99.05 | 78.95 | 64.22 100 25
73.20 | 585.57 | 66.67 | 80.00 | 68.75 | 75.00 60.71 99.05 | 68.42 | 66.97 200 psSia 26
78.23 | 625.81 | 86.67 | 100.00 | 81.25 87.50 43.97 99.05 | 63.16 | 64.22 300 27
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