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Polyvinyl alcohol/polyacrylic acid double-network antibacterial hydrogel for human motion monitoring
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Abstract : Athletes undergoing rehabilitation training after injuries face a high risk of secondary wound infections. To address
the infection risks associated with post-injury athletic recovery and realize quantitative monitoring of exercise intensity, it is neces-
sary to develop an antibacterial hydrogel capable of real-time monitoring of human motion. To achieve these effects, polyvinyl alco-
hol (PVAL) and polyacrylic acid (PAA) were used as substrates for forming double network structure via physical cross-linking, and
levofloxacin (LEV) was further loaded to prepare the PVAL/PAA/LEV antibacterial hydrogels. The mechanical properties, water
loss performance, swelling capacity and antibacterial activity of the hydrogels with different PAA/PVAL mass ratios were investigat-
ed systematically. The results indicate that the hydrogel exhibits optimal mechanical properties when the mass ratio of PAA and
PVAL is 1:1, with the tensile strength of (451+37) kPa and elongation at break of 707%+59%, and has the lowest swelling ratio with
the value of 70.63%+2.50%. The PVAL/PAA hydrogel without LEV loading also shows certain bacteriostatic performance, while
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the LEV-loaded hydrogel presents a synergistic antibacterial effect. The diameters of antibacterial zones of the PVAL/PAA hydrogel

against Escherichia coli and Staphylococcus aureus are (13.83+0.92) mm and (13.25+0.20) mm, respectively. Specifically, the hydro-

gel loaded with 20 mg LEV achieves the optimal antibacterial effect against Staphylococcus aureus, with the antibacterial zone diam-

eter reaching (16.62+0.29) mm, whereas the hydrogel loaded with 30 mg LEV performs best antibacterial effect against Escherichia

coli, with the antibacterial zone diameter up to (18.53+0.31) mm. In addition, when attached to human body parts such as fingers,

elbows, wrists and knees during cyclic motion, the hydrogel can sensitively output electrical signals to monitor motion states in real

time. This study successfully prepares a PAA/PVAL/LEV double-network intelligent hydrogel integrating high strength, excellent

antibacterial activity and high sensitive strain sensing, which has potential application prospects in the fields of intelligent wound

management and rehabilitation monitoring.

Keywords : polyvinyl alcohol ; polyacrylic acid ; double-network hydrogel ; levofloxacin ; antibacterial property ; flexible

sensing ; human motion monitoring
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