=5 M0t = 1k

Acta Materiae Compositae Sinica

BT R-RER-TRACCE B7KBERAH ST N A Bl 5 5 P RBSRAE

REM FAH 2 A X E EF

Preparation and characterization of tannic acid-ferric chloride-polyACG composite hydrogel
microneedle patch

ZHAO Xiyang, KANG Xitong, LIU Huansheng, LIU Tao, WANG Qingwen

TELR %15 View online: https://doi.org/10.13801/j.cnki.fhelxb.20240829.006

AT ARG A SCEE

Articles you may be interested in

FET3DFT EN AR IR LA — R TP RE 50 SROBE - R B /K B e 7 11 SRR A 7 M R REZRAIE

Construction and characterization of silver—loaded polyvinyl alcohol-carboxymethyl chitosan—sodium alginate hydrogel
wound dressing based on 3D printing

BEMER. 2022, 39(12): 5879-5891  hitps://doi.org/10.13801/j.cnki.fhelxb.20220120.010

AR T PRI/ IR LA e B 2R CARBE K BEIRA T BoR i £ B MERERAE

Preparation and characterization of Basil essential oil nanoparticles/polyvinylpyrrolidone—polyvinyl alcohol hydrogel
wound dressing

AR 2024, 41(2): 748-760  https://doi.org/10.13801/j.cnki.fhelxb.20230629.002
BT R IR R PR A AR BN B VA VR IR 11 i 2 B

Preparation and properties of cryogels composed of agarose and nanoparticles of tannic acid and amino—capped
poly(propylene glycol)
A HEIER. 2023, 40(3): 1649-1654  hitps://doi.org/10.13801/j.cnki.fhelxh.20220512.003

T IRAD IR BT AR B R/ LSO, 20K 32 R 5 PERE

Preparation and properties of tannic acid coated abamectin/mesoporous silica nano—pesticide delivery system

BAMER. 2024, 41(3): 14701479 https://doi.org/10.13801/j.cnki.fhelxbh.20230828.002
REEHEEDIO0- L T R AR MRS M I 5 0 12 SO A AR AP A 7Y

Construction of microstructured composite coatings based on polyetheramine ED900-tannic acid and cytocompatibility

study
BAMEIR. 2023, 40(1): 396-406  htips:/doi.org/10.13801/j.cnki.fhelxb.20220128.001

AL T C I AL B M RE S SR I 5T P
Research progress in photothermal conversion mechanism and performance enhancement of the microencapsulated phase

change materials

AR, 2024, 41(2): 592-608  https://doi.org/10.13801/j.cnki.fhelxb.20230802.004


https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20240829.006
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20220120.010
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230629.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20220512.003
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230828.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230828.002
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20220128.001
https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20230802.004

FRREMGE AT, FRELHINGEE



§é$j*4$*ﬁ B4k FeM  6H 20254

Acta Materiae Compositae Sinica Vol.42  No.6  Jun 2025

DOI: 10. 13801/ . cnki. fhelxb. 20240829. 006

BT E- S - ACG E 5K B E NS A
Bl & 5 RE RAE

(L AERELOL R2E AR S RER A BE, AW TRDIRBE, TN 510642; 2. R R B ABE, T 510642)

=)

H OE. RREARERKRNERE, KRG EANGE LA A ST AU M 1, R A0 R A8 v A &
B T TR ) — RO, K BRI — b B = e R S5 A 1 A TR, RERE RIS B R, R4 DRI
AT A R HSERRIG R T, KEERBCR P B A A RR R . AR SCUL N-TR M Bk 3 -2- H 2
(ACG) MHfk, Wit 5]I A TRR (TA). FeCly FIFEHEEME KA1 (HAp), & B A SRR LR MK BERE ; HE—
A H AR H IR E LS (PDMS) AR, B T S5 oK B, T L RE S 2835 J2 T A T2 IR 2R 2
WIRHAR, FHFEAS AR, (R QImAa . AR T TA & B3 E A KEER B EmZE
M PERE MM, Z5RWT, 4 TA: ACG MR LN 1 2008F, 40 GKEENR BA & J1# R (790
kPa). = P (1.043%) F1 B 4F (7 25 BfF 1 (25.04 kPa), 7K BRI WP FeCly 1K) 7 & £ 52 W DL PEE il ), 24
FeCly : TA Wi & b 1: 25 0, /K#E K AE 808 nm #OG R AT T 2 min AT LLIAE] 51C, MR FIH TA Y
FeCly HYGCHEN, il & I PR A 1 45 BT 75 B K B BORE, IR TR IR, RN IDEAE R A G . it
3% LI ARSI S5 4088k 11 7 TS

KRR KBRS, BT OGRS BEt; PR

FE 43S 063; TB332 XHEFRER: A XEHS: 1000-3851(2025)06-3387-09

Preparation and characterization of tannic acid-ferric chloride-polyACG composite

hydrogel microneedle patch

ZHAO Xiyang' , KANG Xitong' , LIU Huansheng', LIU Tao?, WANG Qingwen'
(1. Institute of Biomass Engineering, College of Materials and Energy, South China Agricultural University, Guangzhou

510642, China; 2. College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: Skin is the largest organ of body, and chronic wounds can inevitably form when the skin injuries do not
be healed promptly, and bacterial infection is a major challenge for healing chronic wounds. Hydrogel, a three-di-
mensional network structure, can help accelerate wound healing by absorbing exudate and maintaining moisture of
wounds. However, the antibacterial property of hydrogel dressings still need be highly improved. In this study, a
photothermal antibacterial hydrogel was prepared by using N-acryloyl-2-glycine (ACG), tannic acid (TA), FeCl;,
and hydroxyapatite (HAp). And subsequently exploiting a polydimethylsiloxane (PDMS) micro-needle mold to con-
struct hydrogel microneedle patch which could penetrate the epidermis for deep-level antibacterial effects without
causing strong pain. When the mass ratio of TA : ACG was fixed at 1 : 20, the synthetic hydrogel exhibited high
mechanical strength (790 kPa), long tensile strain (1 043%), and good adhesion (25.04 kPa). Additionally, when the
mass ratio of FeCl; : TA was 1 : 25, the hydrogel could reach 51°C under 808 nm laser irradiation for 2 min. As the

proof of concept, this study demonstrates the hydrogel microneedle patch with photothermal effects can be utilized
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in clinical wound management, showing great potential for promoting wound healing, drug delivery, and clinical

detection.

Keywords: hydrogel; tannic acid; photothermal conversion; microneedle; wound dressing
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Table1 The formulation of PATH composited hydrogel

Sample ACG/g TA/g H,O0/mL HAp/g Isose/8
PATH-0 1 0 2.27 0.06 0.01
PATH-1 1 0.01 2.26 0.06 0.01
PATH-2 1 0.03 2.24 0.06 0.01
PATH-3 1 0.05 2.22 0.06 0.01
PATH-4 1 0.10 2.17 0.06 0.01
PAT 1 0.05 2.28 0 0.01

Notes: PATH—P, polymer; A, N-acryloyl-2-glycine (ACG); T,
tannic acid (TA); H, hydroxyapatite (HAp); I,g50—2-Hydroxy-4'-
(2-hydroxyethoxy)-2-methylpropiophenone.
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Table2 The formulation of PATH-Fe composited hydrogel

Sample ACG/g TA/g FeCl;-6H,0/g H,O/mL HAp/g I»s0/8
PATH-Fe-1 1 0.05 0.0025 2.22 0.06 0.01
PATH-Fe-2 1 0.05 0.0033 2.22 0.06 0.01
PATH-Fe-3 1 0.05 0.0042 2.22 0.06 0.01
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Fig.1 Schematic representation of the adhesion properties of hydrogels

under lap shear test
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Fig.2 'H NMR spectrum of N-acryloyl 2-glycine (ACG) in dimethyl

sulfoxide deuterated (DMSO-d6)
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Fig.3 Mechanical properties of hydrogels with different tannic acid (TA) contents and fatigue resistance of PATH-3 hydrogels:

(a) Stress-strain tensile curves; (b) Resilience; (c) PATH-3 step-by-step tensile curves; (d) PATH-3 step-by-step compression curves;

(e) PATH-3 step-by-step cyclic compression curves; (f) 50% strain cyclic compression 100 times
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Fig.4 The temperature change process of hydrogels with different FeCl;

content with laser irradiation time
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