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Abstract

In this study, we synthesized amine-functionalized magnesium-phyllosilicates (AF-MgP) with an octahedral and tetrahedral
structure using (3-aminopropyl)triethoxysilane. The synthesis of AF-MgP, surface functionalization of amine and 1 : 2 ratio
of the octahedral and tetrahedral structure were confirmed by FT-IR and XRD analysis. In addition, it was confirmed that
AF-MgP was absorbed evenly on the surface of cotton fibers and coated on the cotton fibers from HR-SEM and EDX
analysis. The antimicrobial activity test of cotton fibers according to KS confirmed that cotton fibers coated with AF-MgP
particles show an enhanced antimicrobial activity against cutaneous microorganisms. Our results suggest that AF-MgP is not
only applied as a functional nanomaterial that gives the cotton fiber antimicrobiality, but also can be used in the field of
cosmetic and biomedical materials.
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Table 1. Composition of Materials used in Fabric Softener

Component Content (%)
Water 92.845
AF-MgP 1.0
Cationic surfactant 4.6
Dispersing agent 0.9
Antiforming agent 0.025
Fragrance 0.23
Thickener 0.4
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Table 2. Characteristic Profiles of Cotton Fabric

Count Density
Fabric Thickness (mm) Weight (g/m?)
Warp Warp Weft
Cotton 0.27 14 31 35 115
) ) @

@ gl @
575

1.00um

bs | Element Weight %
C 30.36
] Mg N 7.35
kent
o o 24.10
.a -
Mg 14.11
7 Si 24.08
= 100 200 300 400 500 600 7o &0 900 1o
Energy - keV.

Figure 1. (A) Schematic chemical structure, (B) SEM image and (C) EDX spectra of AF-MgP nanoparticles.
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Figure 2. Characterizations of AF-MgP by (A) FT-IR and (B) XRD.
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Figure 3. SEM images of (A, B) fabric softener untreated cotton fabrics,

(o

D) fabric softener (without AF-MgP) treated cotton fabrics and

(E, F) fabric softener (with AF-MgP) treated cotton fabrics. EDX
spectra of fabric softener (with AF-MgP) treated cotton fabrics (G).
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Table 3. The Antimicrobial Efficiency (Bacteriostatic Reduction Rate,
%) of Control and Softener Treated Cotton Fabrics against Escherichia
Coli and Staphylococcus Aureus

Microorganism  Escherichia coli Staphylococcus aureus

Fabric (CFU/mL) KCTC 2571 KCTC 3881S

Control 2.4 x 10° (0.0) 1.9 x 10° (0.0)

1.9 x 10° (20.8) 1.4 x 10° (26.3)

~ Softener expt. 1.6 x 10° 33.3) 13 x 10° (31.6)
(without AF-MgP) s p

treated cotton fabric 1.6 x 10° (33.3) 0.9 > 10 (52.6)

avg. 1.7 x 10°(29.2) 1.2 x 10° (36.8)

< 100 (99.9) < 100 (99.9)

Softener expt. < 100 (99.9) < 100 (99.9)

(with AF-MgP)
treated cotton fabric < 100 (99.9) < 100 (99.9)
avg. < 100 (99.9) < 100 (99.9)
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