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Fig. 1 Summary of the synthetic methods, antibacterial
mechanisms, and applications of MOF-based polymeric
antimicrobial materials.
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Fig. 2 Several typical synthesis methods of MOF-based polymeric materials: (a) preparation of gelatin/Fe-PM@CD
composite membranes via the blending method (Reprinted with permission from Ref. [57]; Copyright (2025) American
Chemical Society); (b) preparation of pearl-like hydrogel MOF coatings via in situ growth (Reprinted with permission from
Ref. [62]; Copyright (2023) Wiley-VCH GmbH).
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Fig. 5 (a) Schematic illustration of the spray-drying synthesis of AUNR@SiO,@UiO-66 microbeads and the inhibitory effect
of the product on Escherichia coli in different environments (Reprinted with permission from Ref. [78]; Copyright (2022)
Open Access); (b) Car@UiO-66 and Thy@UiO-66 promising candidates for the treatment of oral infectious diseases and
repairing bone defects (Reprinted with permission from Ref. [84]; Copyright (2024) American Chemical Society); (c) Illustrative
scheme of the steps involved in the preparation of ZW-Ag-2MI nanocomposites starting (Reprinted with permission from

Ref. [90]; Copyright (2020) American Chemical Society).
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PGPMZP material (Reprinted with permission from Ref. [95]; Copyright (2025) American Chemical Society); (c) Schematic
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Chemical Society).
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LT FRYSKEF4E(CNF) & R T 2 DhAE MOF 4k
2 AW EHZIF-67@TA/CNF). fEIRME &R, 44
KEEMRE R, SRR A Ry s R
Co* FI TA, ISR AWM . 45245 20 T &40 e o
ST PN R AP I AR, AR OR A TR
FRCR R AF . Zhao S50 DLER 75124 B Cu-MOF
OW 2R = R N BCAR)VE D ReERE, il i VAR
TEFZ AR F I8 50 73 T 52 FEBE/ PR L (CS/Gel) 22 it
o, JEE T CS/Gel@Cu-MOF 8 & i . 453 4% /v
¥ HUEMEE T BUEIAE, 2R E.coli A
KK 94.2%, XF S aureus 7 B R IE 99.6%. HATH
BLHIJE T Cu-MOF 2218 B JiU 1) Cu*. IL4h, Cu-
MOF FIIIN R 2 58 w5 1 M PR WLl 5t A5 (o fefr ot
FER 4l CS/Gel IRFE T 68.49%) A K7E S FHES
PE, BT HAR ST (0 K AR B il Re 77 . 2023 4F
Kathuria 2510712238 7 MOF 288 S 22 frh N A7 1
W, VE4EA A T IE M T & AU MOF
P, AT HARMEETRNE, AW
PR 20 i 75 1 . 2025 4, Xie ZE0081 5 45 7 MOF
ATE R ARG R AR B, R T8
BHER AU R SC IR, @it Od S A
A ST SRR B S AR 2R, R
RIS PH IR 5 75 R Re . 7R M OREESTIE, K
RN — B s AR A E LR, TR RSk
o, FaE . AW PELT I MOF 2 &5 2 79U
PERE, Bl 77 FLAE A S DR AR AT 1 S s B P
3.4 MOFEEgERFEIEMR

Wang S50 T B A )07 AE VA 2510 4
— 5 @R PR 2 B AE Y > T 4 SR - A HLAEZE (Bio-
MOFs), gt | —H E it i 2 Dh e 210 v] 28
% B 2 AT = HE B Zn-Car MOF (45 HLECAA
WK (Car)) 5 B S 40 5 — H B St (PDMS) JiE
ghhr, A% B IR H I EE - R TR S AN
KK HBAHTPHG), Al H THEE R E I ERM ALY
PR 2R AR . A A, A S K HEE Cu-
HHTP_MOF (A #LACA N 2,3,6,7,10,11-75 583 =
7% (HHTP)) B % 75 FL {1k 2% 11 '~ 77 42 H,0, F

ROS ('O, f1-O)H T = AR B . jbsh, #H
(Thy) %1 # T Cu-HHTP_MOF [k iy, 5 H 1t
HL M Zn-Car TPHG 28 FHES &, SEIL T =%
(1) ROS S AL A5 15 R0 2P R S W [R) )3 2R B VR T
WS P IR AT 2 A R P 1) P ek 25 2 M i A
PORE T A PG R, RHEAELES N TH
RE 1 7 12 W R0 5T LI W) (14 3 A2 s 2 7 T S
TR RIS AT S

4 BREERE

S B TR G TR A R A S T AR AT ) R
Wy, BrAEFRI A S BUG 2 SR H
FESBUBE 2T SRR S, PR, ik E
AN Ty 51 R i 25 P PR AR C RN 24 BT 5T
A . MOF % 5 20 T M kL4 & 7 MOF MR 1) 2 £L
gER. R AR T OTEEALS, DU R T
BHGhREMEAR N T, R E e APl
MEEHGTE )1 . A SIS MOF 254> T I A G
HHORNE . DU LIRS, 2. A%
77 TH A R FH R I 2738 . 5 A b B A4 R AR T
MOF 2 5 7> FPU M RML 35 B B, (HAE 45 MR
EIMEHE G AR B VERPU R R AME . PR
MU DA S I8 FH 1 Ji 46 5 THI I 7 BER N T AH G
i, BARWR:

() FEG R T, H T AR SL 0 B SR mE & i
MOF 2 (5 43 7 Pi & MR EAE TG PEAL 53 50 I 2%
PUBE TR AMEAS I S5 ) . BB AR LA B S L 4
F T84 MOF [HT I i A, (HEET N aPiH
FIRE I A AL, MR B PR /N T HIFE
BT AR L PURIEE . vk, N A MOF 55
43 F 22 TE) PR S THIAH 280 1) 8, i A A
5 KRAPUHE I MOF 3 =34 7B AR

(2) FEHTHEMLHI I, MOF 50 T A RHE
M 57K P LI A e A B A . ROk
5T LA BB B ML B AR, 456 3R AE A Al
BN ) B N < B U I 1 1 (=
MOF 2 &40 TP AR R BT S5 4%

(3) MOF %= 51 70 T BB M EREE R Tz,
RE% I 55 MOF F 15 731 I BB R FH 4503 . BRIt
J& S TR L SEBR L D B ], 4 A B IE
PE READURPE. AW BN E TR I R PR A
BB AR 9T, 3 — 046 e MOF 4514y
FHUBE AR VG
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2001 AE AR HAY F PG A0 I K 2= fb 2k T B, 2004 45 78 78 A0 i i K 2% 3K B =4 0 424 o
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Review

Research Progress on the Synthesis and Application of Metal-Organic
Framework-based Polymeric Antibacterial Materials

Ting-yao Li, Xiao-juan Sun, Tai-yu Li, Kai Wang, Ya-ping Zhang", Peng-fei Song”
(Key Laboratory of Eco-Functional Polymer Materials of the Ministry of Education, College of Chemistry and
Chemical Engineering, Northwest Normal University, Lanzhou 730070)

Abstract Metal-organic frameworks (MOFs) have highly ordered porous structures and ultra-large specific
surface areas, attracting extensive attention in materials science. However, challenges remain in their antibacterial
applications, such as insufficient structural stability, limited biocompatibility, and difficulty in precisely
controlling the release behavior. Integrating MOFs with polymeric materials can enhance their antibacterial
performance, improve processability, and reduce biological toxicity. Therefore, the preparation of MOF-based
polymers can effectively expand the scope of MOF applications. This paper reviews the research progress on
MOF-based polymeric antibacterial materials over the past five years in terms of synthesis strategies, antibacterial
mechanisms, and applications, providing a reference for designing and developing high-performance MOF-based
antibacterial materials.
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