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Fig. 1 Schematic illustration of SFLA synthesis. The as-synthesized SFLA shows favorable tissue adhesion, excellent antioxidant

activity, and efficient antibacterial activity.
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Fig. 2 'H-NMR spectra of SF and SFMA.
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Fig. 3 Investigation of SFMA hydrogels: (a) SEM images of the hydrogels; (b) pore size statistics; (c) frequency sweep curves

(n=3).
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Fig. 4 (a) Comparison of gel-forming ability at different
Arg:LA ratios. A uniform and intact hydrogel was formed at
the ratio of 4:8; (b) Exploration of the minimum gelation solid
content, stable hydrogel formed at 100 mg/mL.
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Fig. 5 Preparation process of SFLA hydrogels.
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Table 1 List of hydrogel elemental analysis.

Sample oy (%)  woc (%)  won (o) w5 ()
SFLA 14.82 45.95 6.44 4.83
SFMA 17.53 47.74 6.45 0.04
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Fig. 6 Swelling ratio curves of hydrogels (n=3).
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Fig. 7 Mechanical tests of hydrogels (n=3).
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Fig. 8 Macroscopic compression performance tests of
hydrogels (n=3).
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Fig. 9 (a) Hydrogel adhesion strength; (b) Lap shear curve
(n=3).
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Fig. 10 (a) Calibration curve of LA; (b) Calibration curve of Arg; (c) Drug release curve of LA; (d) Drug release curve of Arg.
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Research Article

Preparation and Performance Study of Lipoic Acid-enhanced
Double-network Silk Fibroin Hydrogel Dressing

Lu-hang Fang, Xiao-yang Liang, Zi-yi Shen, Chen Xu, Yang Li", Fu-jian Xu"
(State Key Laboratory of Chemical Resource Engineering, Key Laboratory of Natural Polymer-Based Medical
Materials of the Ministry of Education (Beijing University of Chemical Technology), Beijing Biomedical Materials
Laboratory, Beijing University of Chemical Technology, Beijing 100029)

Abstract Silk fibroin hydrogels with a single network lack mechanical strength and other bioactivities. To
address this issue, methacrylated silk fibroin (SFMA) hydrogels were first prepared via photopolymerization.
Subsequently, double-network composite hydrogels (SFLA) were fabricated through one-step immersion thermal
polymerization by blending SFMA with lipoic acid (LA) and arginine (Arg). First, the microstructure and
mechanical properties of SFMA hydrogels with different concentrations were determined using scanning electron
microscopy and rheology. The appropriate concentrations of LA and Arg were screened through gelation tests,
and SFLA hydrogels were prepared. The drug release behavior of the hydrogels was measured using ultraviolet
(UV) spectroscopy. Finally, the biosafety, antioxidant activity, and antibacterial properties of the hydrogels were
determined. The results showed that introducing a secondary network cross-linked by LA into the silk fibroin
single-network hydrogels enhanced the mechanical strength and adhesion performance of the hydrogels. The
synergistic effect of LA and Arg endowed the hydrogels with excellent antioxidant and antibacterial capabilities.
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