LI TR F IR 5 55 K. 5% 5 #,2026 F 9 A
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j. issn. 1673-3851(n). 2026. 05. 008

GelMA/GA 8 & 7K R HY I & R E L I B M AE T 5

BSg,2%3E, 702,08 B,.E B, BT W
Gz T R FMHAZEE 225 %, 40 310018)

W E ARSERG oI A FRERE AR RE SRR, FAT —MHERARE L ESRER
FH GelMA/GA-TA/Fe*" , VAT 3 BB BEAL L (GelMA) 55 FT AR (GA) 25 4k, B 8B 2 TR (TA L
Fe'™ #9444, K A LRI H 4 & GelMA/GA-TA/Fe' K& ik ; 541 GelMA/GA-TA/Fe* K % ik 49 #0520, A
PR R, AR A LR AREAR S, EREW . GIMA/GA-TA/Fe Kk LA 5 % B3 —8) S 3L M sk 2k
Hy, R4 5% B B 140 kPa, 4 GelMA KB A4y 2.5 45; B & B 4F 09 BKAR B AL, K 5 29 20020 ; GelMA/GA-
TA/Fe* gt ig & I 4k F 6g 6 Aotk 4, 2 2 W/em® 49 808 nm 2091 B84 10 min &, H & &8 E ik A 08
F+ £ 52.5~55.8 °C, B E T &R0 B JLREL, FIA MR H , 2K R HRA A Rk A R ey £ 55
£ 95.69% A= 95.18% ., EA L H &4 GelMA/GA-TA/F* R FM F LA F L BARBE LAREF S5
EARH, A BT O R R b SR TR R AR T AT R,

KEEIF: R M R TR TR BT

RESZES: 0648. 17 TERFRERRD: A XERHES: 1673-3851 (2026) 09-0629-09

BB B TR, BRI, A, F. GelMA/GA B AKRBRAHH R L L AR BRAEFLT] Hrm T KF
FICA KA ,2026,55(5) :629-637.

Reference Format: GE Yawei, WU Juefei, TANG Qinying,et al. Preparation and photothermal antibacterial properties of
GelMA/GA composite hydrogels[ ] ]. Journal of Zhejiang Sci-Tech University,2026,55(5) ;629-637.

Preparation and photothermal antibacterial properties of GeIMA/GA

composite hydrogels
GE Yawei ;WU Juefei , TANG Qinying » HU Kang , ZHANG Ru ,WANG Yi,LI Bin
(School of Materials Science and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Addressing the challenges of insufficient mechanical strength and poor antibacterial efficacy
in traditional wound dressings remains a critical priority. Herein, we engineered a novel photothermal
antibacterial composite hydrogel (GeIMA/GA-TA/Fe¢’") by integrating tannic acid ( TA) and Fe'"
coordination complex into a matrix of methacrylated gelatin (GelMA) and gum arabic (GA). The
morphology, mechanical properties, and swelling behavior of the GelMA/GA-TA/Fe’" hydrogel were
analyzed, and its photothermal antibacterial capacity was investigated. The results demonstrated that the
GelMA/GA-TA/Fe*" hydrogel features a dense and uniform porous network structure. Its compressive
strength reaches 140 kPa, which is 2.5 times that of the GelMA hydrogel. Furthermore, the hydrogel
exhibits excellent water absorption and moisture retention, with a swelling ratio of approximately 200 %.
Under 808 nm near-infrared irradiation (2 W/em”) for 10 min, the surface temperature of the hydrogel
rapidly increased from room temperature to 52. 5~55. 8 ‘C. This elevated temperature effectively disrupts

bacterial cell membranes, achieving high antibacterial rates of 95.69% and 95.18% against
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Staphylococcus aureus and Escherichia coli, respectively.

Combining robust mechanical support,

excellent moisture retention, and efficient photothermal antibacterial activity, the GelMA/GA-TA/Fe'™

hydrogel presents a promising novel strategy for combating wound infections.
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