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Scheme 1 Synthesis route of IA/AM/ TAAC@PHMG hydrogel
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Fig. 1 (a) FT-IR spectra of IA, AM,TAAC,PHMG; (b) FT-IR spectra of IA/ AM, IA/AM/TAAC, IA/AM/TAAC@PHMG
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Fig. 2 SEM images of hydrogels
(a): pH 3.2; (b): pH 7.2; (¢): pH 8.2
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Fig. 4 Swelling property of hydrogels
(a): pH=3.2; (b): pH=7.2; (¢): pH=8.2
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Fig. 5 Drug release properties (a) IA/AM drug carrying water gel at pH 3.2, pH 7.2, pHS8 .2; (b) IA/AM/TAAC drug

carrying water gel at pH 3.2, pH 7.2, pH 8.2
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Fig. 6 (a) Bacteriostasis circle experiment of IA/AM, IA/AM/TAAC and TIA/AM/ TAAC@PHMG hydrogels; (b)
antibacterial effect diagram of hydrogels in contact with E. coil and S. aureus for 24 h

Tab. 1 Antibacterial rate of hydrogel after 24 h treatment with E. coil and S. aureus

Antibacterial rate/%

Control TA/AM
E. coli 11.17
S. aureus 14.13

IA/AM/TAAC IA/AM/TAAC@PHMG
78.86 99.92
82.34 99.99
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Fig. 7 (a) Cytotoxicity and (b) hemolysis test of hydrogel
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Fig. 8 (a) IA/AM, IA/AM/TAAC, IA/AM/ TAAC@PHMG photos of the wound after the treatment of the hydrogel samples; (b) wound
healing rate; (¢) CFU photos of S. aureus on the third day; (d) CFU count of surviving S. aureus on agar plate
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Fig. 9 (a) H&E histological analysis results of newborn skin tissue (with a black scale of 200 pm); (b) Masson trichrome staining
micrograph of newborn skin tissue ( with a black scale of 200 pm)
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Preparation and Healing Promoting Properties of
pH Responsive Antibacterial Hydrogel Wound Dressing

Zuxiu Yin'"?, Tingting Huang', Jianying Wang’, Yonghao Qi', Yingying Xie'’
Guang Wang', HuiruLiu', Juan Wang'
(1. Technology Innovation Center of Hebei for Fiber Material, Shijiazhuang University, Shijiazhuang 050035,
China; 2. School of Chemical and Pharmaceutical Engineering,
Hebei University of Science and Technology, Shijiazhuang 050018, China)

ABSTRACT: Bacterial infections can cause wound inflammation, make wound healing difficult, and there is an
urgent need to develop intelligent hydrogel dressings that are highly effective in their antibacterial, anti-
inflammatory properties, and can promote re- epithelialization and angiogenesis. The pH sensitive antibacterial
hydrogel 1A/ AM /TAAC@PHMG was prepared by one pot method using itaconic acid (IA), acrylamide (AM) and
allyl trimethylammonium chloride (TAAC) as raw materials for covalent cross- linking, loaded with the
antibacterial drug polyhexamethylene guanidine hydrochloride (PHMG). The mechanical properties, swelling
properties, drug release properties, antimicrobial properties, biocompatibility, and pro-infectious wound healing
properties were tested. The results show that TAAC increases the flexibility of hydrogels and the breaking
elongation of hydrogels is increased by 88%; the hydrogels are pH-responsive, can respond positively to wound,
pH, control and prolong the release of PHMG, the release rate of PHMG under alkaline conditions (pH 8.2)
(60.65%) is better than 14.97% under acidic conditions (pH 3.2); the antibacterial rate of IA/AM/TAAC@PHMG
against E. coli and S. aureus is over 99.98%; the cell relative survival rate in the hydrogel group (320 pg/mL) is
above 75.08%, the cell hemolysis rate is below 4%, the antibacterial hydrogel has a good biocompatibility;
histological analysis prove that the IA/ AM /TAAC@PHMG loaded hydrogel can create an environment conducive
to granulation growth and excellent antibacterial properties, to reduce the inflammatory factors, promote both
collagen and skin regeneration, accelerate wound healing.

Keywords: hydrogel; pH sensitivity; drug release; guanidine hydrochloride; antibacterial properties



