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Abstract

Sodium alginate (SA) has attracted much attention in the field of wound dressings due to its wide
source, low price, and extremely low toxicity. However, there are shortcomings such as poor
thermal stability and poor antibacterial performance that need to be addressed urgently. In this
study, sodium alginate was used as the raw material, and cotton fiber crushed to 1 mm was added
for pneumatic stirring until complete dispersion to obtain the spinning stock solution. 5 wt%
CaCl; solution was selected as the coagulation bath, and the wet spinning machine was used for
spinning to obtain sodium alginate/cotton fiber hydrogel fiber, whose tensile strength reached
1.22 MPa, and the thermal decomposition temperature increased by 5.7% compared with pure
sodium alginate hydrogel fiber, making it have higher thermal stability. Adding silver nanowires
enhances its antibacterial properties. When the concentration of silver nanowires reaches 0.09
mg/mL, the diameter of the antibacterial zone reaches its maximum, reaching over 4 mm. It has
good development prospects in the field of wound dressings.
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Figure 1. Schematic diagram of wet spinning equipment
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Figure 2. Preparation process diagram
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Figure 3. SA/cotton fiber hydrogel fiber diameter
test and knitting appearance
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Figure 4. SA/cotton fiber hydrogel fiber microscope picture
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Figure 5. Stress strain curves of SA hydrogel fiber and SA/cotton hydrogel fiber
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Figure 6. DSC thermal analysis diagram of cotton fiber, SA hydrogel
fiber, SA/cotton hydrogel fiber
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Figure 7. Antibacterial characterization of SA hydrogel fiber, SA/cotton
hydrogel fiber and SA/cotton fiber/silver nanowire hydrogel fiber
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