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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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Ref. [68]; Copyright (2025) American Chemical Society).
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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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from Ref. [102]; Copyright (2024) Open Access).

BIER, EUOFRH—FET Cu> 5 DRI &
T2 Th fE 5T 1 T MOF 14 )2 (DMOF). iZ 0 78 &
et T i@ E T &R 2 By N 4%
(MPN), HF R e Cu i i, fE T
ERNFIEHT, Wi 7 FHEMOFEEE&IRE
(MPN-DMOF). MPN-DMOF ] D- % % 2 fic f4
R ERET AT BES, T8
T A2 B0 25 BRI B IR HLAR 27 B8 36 12
R EALA 2 A TS BT T ReTh AL, 3
GNP G

Mo S5 38 ] 5 (MR, D £ 7 —Fb
B R ALY (PPS) A B2 FE AT AR S (CW) PL B £ T
AEi4 2 UIO66@Ag/CW/PPS, %12 H AT 6 vl
PE B IE 7 Y TE OB B K U 2 D RE IR 2
Ui066@Ag/CW/PPSU4, FIT il % 1R 2 b 1 5+
(B K EERE AL, 3 EL A& BRI B R4 25 K B AH 45
EHDNEPUHE M ENLE], X E. colif1S. aureus 15
A KRR MOF 2 5 F i i 2 @t Homy
SE RIS R AN 2 RIS, SEEL TN “ BB
7 F CHBEEBIPIE WS, I HAEKR
PE 22 DA K D) Re B2 T T R 3t B 3 A
e F—REVEREPL R IR E I EZE R R 7 1)
33 MOFEMEGREER

AT R EE 75 SR A 2, RE T AT
P REAR S AL AR R R, DA R 1E K
IR E DI JE ORI AR T8 R . Rk, MOF AL 3

H SR A5G T M RHE & i G U B
KEEW ) . Xianyu ISR A ZIF-67. H.7FR(TA)
MJLT BIAIKEYE(CNF) & 1% T 2 DfE MOF 44K
2 &M EHZIF-6T@TA/CNF). fEBRPESAT T, 44
KE AP BB, 3 MR A SRt s PR BRI
Co* FITA, JEIE MR AR 4545 40 1A 41 Hf s
ST P4 P A R PR LR AT, 7 B ORAEE TR
R R AT . Zhao SEUOILLER 7524 B H) Cu-MOF
O 28 — RN BCAAR)E D D RE SRR, I VA MR
TEFE AN HI 51 53 BT 57 SEBE/ M IR (CS/Gel) 2 Jiit
W, JERL T CS/Gel@Cu-MOF & & i . 283 4K
P BUEAEE T BORIGAE, %X E.coli A
RiK94.2%, X S.aureus 7 H ik 99.6%. HAUH
HLHIJE T Cu-MOF ZZ 18 B I8 1) Cu?*. k4, Cu-
MOF PN 3B 52 1 1 M PR AT LB 58 P8 (e
JE 54l CS/Gel AT 68.49%) AN /K 78 FHLFE
PE, IR T AR R 058 A 2R Bk RE ) . 2023 4F
Kathuria ZE097Z 3R 7 MOF 7 £ & $22 k2 FH 1)
Wt e, VRN T IE M T8 5 AU MOF
PR, AR T HAESREREFR. VA
PEFNN L EPE . 2025 4F, Xie SF181 25 T MOF
AR RARPUBE AT AR BR, e & T8
BHER FAMYRESE I RE, BRI 205 56 #
AR ST I SR R AR 2R,
LG B IR 5 122 M RE . 70 & S AR EE AT, R
SRR — P A R A E AL, F R 4R
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o, FaE . AP PELT I MOF 2 & 2 T 9
PERE, Bl 73 FAE A PR AR AT 1) S s R P
34 MOFEEgrR FEMEAEM

Wang SFU % T B R 4 A ) AH 5 14 70 5 il
— 5 R YRR 2 B AE ) 03 T 4 JE - A HLHE SR (Bio-
MOFs), % | —F@ 3 {4 i 2 DR e v vl 77 8k
#% ¥ B B B () Zn-Car MOF (] HLEC A4
WK (Car)) 5 B 240 5 — W B4 5t (PDMSS)
ghidr, A I B W R EE - TR R S AN
KK HEHL(TPHG), ] H T M5 R &M ALY
&2 AE KA . Ao, A BN B E Cu-
HHTP_MOF (A HLECHA 4 2,3,6,7,10,11-75 F 5 =
7K (HHTP)) 6 % 7£ W {i {4 26 £F & 7= 45 H,0, F
ROS ('O, f1-OH)H T =R . Ak, ¥ H i
(Thy) 1 #% T Cu-HHTP_MOF HIfEiA N, 5 H
HL 2 1% Zn-Car_TPHG #8 fFAHSE &, SEIL T 4%
(1) ROS 48 Ak 452 105 R0 25 R T i 18] ) 3% 2% B VR T
S S 1 () 0] 2 SRRk 1) i 4w e e 0 s M AN
AR E R, MEHEAELEE AT
RE MR EEYT 12 AN I T FLIE I () e A e 428 7 T Je s
T RUFI R A

4 BDESRZE

20 A L O A R S AR AU ) R
iy, A B R 24 1) R R H et
T GPURA 23T RAF B, TR M H.
ATy SRR 254 BT AR GO 2 ETIE T A
.. MOF 57 T A RHES & 1 MOF SRR (1 £ 4L

gEf. TR AR R OTEEAL A, AR RS T
BHO TR R I T, RO E N m i RE PR
FHEHGTE 77 . A5 Bl 58 MOF 3 7 T B A RHE
HEORNE . PN LIRS, B2 A%
7 T NP R T 2538 . 5 HoAh B B A R A B
MOF % 57> FHE M EME A B R, (HfEZ TR
E MBS G AR A VEFI SRR A . P
B DA K I F 0 i 4 5 T T BHR T T AH S
Fi, HARMT:

() fEG T, 5T IR0 5 SR ms & i
MOF 2 51 73 F Pt o AR A5 3E AL A5 Tk
PO ACHEAS 25 ) L. B AR LA B SR L
F T 4% MOF [HT e it A, (HEET AP
FIRECI AL, kL2 BEE LR /N T HIFE
BRI S PUBIETE  uk, N E ST MOF 515
4y 12 (A B SRR A 28 M e R, BRI A s i R
B KAPUHE I MOF 357> T I AR

() fEFTE ML T, MOF % 5 43 F A RHE
Y5 737K BT B AL AN 5 A B . Rk
50N LA BB PL B LR A B AR, 456 3R AE 0 Hr Al
e M ) I N C B O v (T (= o |
MOF J& 5170 TP B AR B 5 1 4%

(3) MOF % 5170 FHi M B E N Tz,
RE% 1 55 MOF F /=7 73 1) L3S R FH Ak . 81
Je SR T R DL SEBR N D ), 45 A PR IE
PE READURME . AW BN SE T R IT R PR A
BHO BRI BT, 3k — 2P 46 ke MOF 2 &1 4y
TF-HUBE AR R VG

EER ST KW, &, 1996484, PHILIE R b2 Tz Bevf i, AL 5 A= S0
2024 AFLE P JLIME R A2 AR B2 L2 R RIESC20 %0, BAUEZ R IR 3 1F . 5 H M
AR REINRIHIE S H | RIS LA SH A E TR S 5K QAR 201
RS 1 ) MOF 2 708 BEAP R S LR AL . e D REZK AL BRBTBHRIER S5 D REAE
BSOS

EER T RIEE, I3, 1978484, PHILImE R Ak Ak TomBe e, Lo A= S
2001 AFAFBHE MY T P LB FE R~ Al 2 A T o2 e, 2004 47 75 P4 A6 i K 27 2K B~ 27
: 2008 AEAEH IR AR T 2y, 2011~2012 4FAE UR D[Rl A 4 . 2001 4R 24, 7EPALINE
P Rt AL T b A b mdea by, R fesa i o BgE, R bRl g,
R A = S AR A ZIMRA$ (2020 4F). T2 N FIRFEINRE R 70 FHORE . W RRAR &5 0 141
RN e R AU A AT OO P (2
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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 framework (MOF) 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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