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FPRCRDY. SR, ARk, THUE R R R S
0 FH S 0T 22 A0 A FR ORI i, B & B A
W7, PUERMITRORAE TR, BB IRIRIATT I R K,
FEEIEIN T A . [RR, Pra R ag Rl s SR AT
PIAE— e FEBE 40 A PR SR e 1) &, B2 —E
FIRITER, &R REIIREEGLEE. BT 24
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RSO e, BRI R . A R
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AF L, P LA PR AL D) BE ™ A= 1 M 4 (reactive oxygen
species, ROS)SZHL = LI, A 50kt fe K 4w B 1R
O R AR E. T, A SCREE T A G AN N 245
IR, 255 MOFsHPRHIEH, B 183 FMOFsHt
BRI BT AL K HE AT S 4R 78 40 B R YA T T AR 1)
I .

1 g 2L

BG4 R L T A A A RE S A 3R
YA SE S E . IR IR Sk DL TR A A
B AP A P . SR, BAE P R B R,
NP R A Bk, BEE T X IR IS I ) K 2Y
PO B R AR LR R TG (E 1), (1)
HOmbTAE RSN, AN E A Z R 2 AN HER,
SHu kR MRS, vTESPUR 2 YHE S B, BEIE
HAER AN S, FEACME PN 2 B, I = A it
2k, BN, KIGFF# (Escherichia coli)iE I A77E = FE
SEPE DU R I TetA, Y 5Pt R RERE, ¥
DPUBRZFEH, MHE. colixt PUBRZ = A — 5 BT 251>,

AR N B R RS, AR 2 SR H AR sk
T, RBIRZ B Y. SRR G EM2a0)
TR R4 B O w2 BRF (Staphylococcus — aureus)
AT AR RO BRURRE Y. (3) FIRMHILE R I . 40
W T B B AR RS R, TR RAEEA T Am
BN HTAR 1914n, B~ A T g il 8 e AR ) 0545
Z, LRI R 2T (@) MU AN R Y
A PE. N TV TG G 3 5 A PR 200 R P 30 a5 P D
CEEEERITUER B E". (5) BT BRI,
20 T A1 0 OB ) T2 L 2 00 R 7 A T 245 1) 55— Dt AL
BABURZ 2G50 YT Y i o 5 Bk, BRI
A F AT, IAEIRAP A H Y. IeAh, BT
TEIE LR R 23 A TARRIR D, AR RE T ARAR, bt 24
PR TAE R 0T, 3 (A5 40 R X B 259
R T — A A0,

Bl X 2 TR T 25 LR AR R, B TR GE it
AR, RN RWIF R T —Leh AR T X4
PGS, Qa] VR H] T 40 s AR PR IK, REBUE B bR
2 R ok SR S | S A TR P T M R AT R 5. BRI
SESEMEIAS T —ERNATRCR, [BWAFE—E R,
N IR 5 W s R G R, W A T i
FIEAILAR S 2R e | S aok B2 B 1 sl il — S A P R 3R
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Figure 1 (Color online) Schematic illustration of bacterial resistance
mechanism

SR, AT RS R, B R K
R AR BT R0 A0 R R Y 7 R I T iR 24 T
TATIE 2.

2 MOFsHHRHR LR HLA]

2.1 MOFskE

MOFsJE—JSH % L2 fLA kAR, B Rl
¥ LB LR R B S e, Hght b 2k
B SR E F(nAg . Cu®' . Zn™ 4 HLBC IR
FHEZMIEAMIEE. FEMOFsS it Firh, AHLIA
4B B T IR T T-MOFs i) fe A 45 F Fn vk i LA
HOETETER. BRULZ 4N, #HIMOFsH A A Fan
Ji IREE. TE45R. pHAN N ] R P E MOFs L
N, R, TESURHLBR R SR R, B, K
HEERIEIEMOFsH HIM s k. 734, i —2
B BIMOFs & BRI NG 4 Bh A& il ide . b2 &
B A B MU 2B R T R Pk R R R
PR SRS E Y R, W R A E T % A
IRZR N R T HEA TNk, I R SR B A A L L,
BEITS 2 HAT PFE 2 P IMOFs S A, (EX Ry b o



P A

TR R N A, B A, il &
BT AR L R 55 A% 2 R A A EAE P SR
ghdh, RVARREEES), §ile TS FIMOFsSl &
B AEAE WS THH. A k&4
JE B R 4B B T ORIR R Tk, —E WL
JEF, RS EE T, SHERH A ILERR R
N7, SR T 4 e A A o B U R
PR E AR TS A A BREG. XA TR T e
SCHGESA N, EA RN FEYFLBEURL .
TR EARRER, (RS =Ry, 5ER#REH
L, BUBRAL A Bk B4R K S N s ], R A B>
RGO, WS o NN, RS &
B3R, AAOMEE IT AT A, {H TS AYMOFs
B, PRk, Beoh, Mk, Wi L.
SR A TFLI A S ] T 4 MOFs.

AH G — 285 FH ) 40 KAT B A4 R a3 R Bl (chito-
san, CS). 4KH%%, MOFsEFLHEAEEI L Ti5£
e, B8, MOFs]ARHE L4 8 I BC A 450 1 i
iy RS HTERHERSEIRIR, &R EpO
MOFs A 5 4 J@ 4ok A W s AR LAY ThE. PRI,
G B 2R R T 3 3 22 R ML AR 4 A A,
Hk, AHUECAAE HFEMOFsI AT, TR T DB
250, 5| AS R b IS AR A AR, il
MOFs A 3L ik HAB T REVEATRL, SR PUR e, b
FBEIEFIR AR Hsh, MOFsHE R it 4 ek i
NAHEAE S TR DI ae ke, dEmisgsE B 549
N, BB %, MOFsZRERIBTEHL
il A AT T Z AL P [F] A MOF s 55T 8 A1 R} 436
TW?ED},M]'

2.2 MOFsHiE BT BLE]

HRIEMOF s BH AN ] 4 & ot S A HLELIAR (15]2),
AL B MOFs 5@ JI7 40 B i 24 M Fbe AL B 45 AR L
Fpigtz.

(1) MOFs&:J& O EAPL A EL. MOFsi44 1y
4B B RS R R A PR A R R A S, TR IR AN
RIS SE s, DT BE 25 5 2 B IR T ZHE A AR N, 3
SUNL R DTSR AN PN TSt 0 N | O g = e
&5y s A RERE RS fildn, Ag TR
JRLARI TG BTy, 0 5] 200 R P PR v 198 AR G i R s — A
HIR, FH IS R SR B BENa LA AR, Cus
Co” T HE IR MM YA S, Zn”™ RERE 200 M B 55 1T 7

2 (EERUR (4)MOF sht i L 121
Figure 2 (Color online) Schematic illustrating the antibacterial
mechanisms of MOFs

MG Ak, —SEESIREsTcy’ . Fet'L ot
MOFs EA AT KR 1 A MY (peroxidase, POD)IY
T, RENSIE L SR (Fenton) i b Ak id S AL S (H,0,)
SRR I TR R RS 1 JE(eOH), 1 T7T3E AL AT Y
J X AR B HEA T AT,

(2) MOFsZE A HLECIRAE BT R MR, — 2
MOFs&5# rh A HLECIR (AR IRIS . IhIRE . 2R IfIK
W A Y U T R HE B AR SR R A TR B, 4- PR
FF 12 (4-hydrazinebenzoic acid, 4-hzba)n] LAAG &MHS.
aureusH/E K SIRBHELEY. AN, MOFsikRER Y
AL . Flan, PhRIEMOFs Al 3 5 S 8l 197 ik
(photodynamic therapy, PDT)/=4: BG40 FETER)
ROS, 1-OH. HZZEA('0,), MANHANHIH ikt
T PDT A U K B I &R,
KRB R 7 AEROS, 1 11T 40 TR A ) 45 b
W, SRR A EEBUEAL. BRI
RNAFIDNABIR L teah, —SEMOFsA HLEL A TE
—EWKBOR T, PB4 Nnear infrared, NIR))GH:
Ak ek, (VR $E i 240°C AL, 5 RS H AR YE
BRI YRR S R, ST A R R R
(photothermal therapy, PTT)[43].

(3) MOFsE RGP T s i id 25 P iy 2. 24
MOFsTE A R FRE % A [ I, MOFsZfL&5H
S R ANESE b S AR R EZTE 7/ ) N NSNS RE = G A S i1 V<)
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2 BRSSP Y, 4t o M a0, 7T (5 PN 4 (™
Y. EET. BEYROMR, REIRE E A
Tk, EAERERE, ZHEIDME, 485 RS
PDTHPTTA & HLRE Y B BIPDTEPTTAE KBS, 7
BH A i R 200 TR TS 24 [ R =X

3  MOFsHiRARHELNR GG R A

ET EIAPUREPLEL, STk, BREE IR T — RS
MOFs &z MOFs-5 H AL REA BHE 109 2 45 #1 kL (oK
BES . £F4E. M. FEED (RS AR AEEMOFSsH)
PURPERE. Ao %5 £ T MOFs H B P # #1 kL
MOFstE N HAR R BT RS KA KMOFs S & 4 B2
ERGRT TR B R T A

3.1 JETMOFsH B4 pnabis#4 6

MOF s # A i) Hee k(14 42 35 1 (nCu™
Zn’'. Ag'S)RETEMOFs & Ak A J5 ReTi. Wl Ak isth
HHE Bl (zeolitic imidazolate frameworks, ZIF)J&—2&
H1 Zn® F12-H1 Bk e (2-methylimidazole, 2-MIM)ZH i1
MOFsW2, mTHEA RAFpHm R, & T4
JEYSEIT IR R Yang® AR 45 T —Flih 4
BERAG SRR B SR B 9K (C-ZIF), 5 s o B
Ag VB4R RS B A FEC-ZIF . C-Zn/Agdk
MOFE & A EHEA R 5 M G 480, 7ENIR B G
T, AR R A B R A TR A R, [ R S Y
Ag ] AR Zn® SR A BIRVE R, 5 140 4 2
KTE. PURE R, FEMKHHE(0.16 mg/mL) T, C-
Zn/Aght10” CFU/MLIKFEIIE. coliflS. aureus BAT IR
100% AR, B ik T 4NE R U 5. Xiao% A1
P T —Fh HAT NIR/pHAU 1] 1 MOFHT 1 71l (Van@
ZIF-8@PDA), B 5eH )1 % % (vancomycin, Van)f%é
S HAT pHMA N PR ZIF-8 2 ALE5 0 T, B 5 7 LR mifE
i £ M % (polydopamine, PDA). PDAAYfENS A
ZIF-8I R NG AN e, I A=A ek,
5 R SR IR RS (R T e, DN ITTRBC O 20 P 240 e, 2 3 A 7
FET. R, 2B R R M RS S HE T Zn” Rl VanF)
R, SE—25A0 T A0 RE Y Bk, S5 20 PR 20 AL 1Y)
WIEYE, FETMEI A EDNAS . ARG R R, 16
808 nmEOLIRYY G, Van@ZIF-8@PDAXTE. colifiI%f
VantF 25098, aureus(Mu50) BT R 4351 4
97.5%F198.7%, XFMuSOHEIREIE B AR R % 4785.6%.
W5, DengZE AW 22 £L A Wy P S BETBE R (polyether-
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etherketone, PEEK)TEAY) 2/ 1 1 25175 T 0 = 1K
fBbiT (simvastatin, SIM)HJZIF-8/PDA S &5H41% =
(S@Z3-sP)([E13). %Ik JZ AT AENIR A T 7= A oy e i,
[ s Zn” BB, TSR A RS, ol R 1R
AP, PSSR EW, S@Z3-sPFES08 nm NIRIEGALHE
20 minJii, XE. coliflIS. aureusfHRIZIT100%. 5
A, PengE NPOVG R T —Fh i B . B A )R
MOF Fl%5 % i A L i (glucose  oxidase, GOx)ZHALAIZ
K 7% (bimetal metal-organic framework domino
microreactor, BMOF-DMR), i1 GOx7H#EH# 2554 1k
AR FTH, O, 3 A2 BT 1 40 T8 1 8 SRk, ]
IR ST, BMOFZRE A, R
Cu” Fizn™, Hrhcu® 5HErEE T iH,0,% 4 2Fenton
SR, FEAEKAROH, TMiZn” 5 «OHBE—H AN 41
i, RIGEHPEAEFFIDNA RS, AR, K
SN2 2B, BMOF-DMR(40 ug/mL)XFE. colifllS.
aureus N RRLF ] 15 £]95.05%1193.03%.

AL, EREEAUREEERN (T R . 4-
hzba. ZEMERR. WRWEMR . ATFBKME, NACESEWE A
HUBL Pt — R S PTEI%. Quaresma’ AP
kT B2 (azelaic acid, AZE)SK 45&H4 T
[K,(H,AZE)(AZE)IMOF, 7E 21 B B iR M i 2R 15 v,
H,AZENS5H HoRETl, AT ARSI PN pH, DT i 4
PRDNAFIEE ARG L. fEpH 6.55% 1, FRE A Bk
P (MRSE)X T R BURME LS. aureusH 5y, H5
K,(H,AZE)(AZEWEH 14 dJ5 MR FE TRAURS.  aureus
A, Andréifftfiig] P2 2 0E iR (nalidixic acid, NA)
FIRIE . RIRER T 5Mg” B & K Mg-MOF.  NAfE
B BEAS A 1 40 B AU DN AR ERE, THPEDNAG AL,
HETI A0 R 5. PUALs R R, Mg-MOFXJE. coli
IS, aureus i HAKINE He & (minimum  inhibitory con-
centration, MIC)734°50.98F131.3 pg/mL, M T
NARERRERIPUETE . 534h, AlvesZ Al L
k2B RO K WRERR (pipecolic acid, PA)AYRILFIRIR
A 5Mn AL, A FEMOF[Mn(PA),(H,0),](NO),,
H A PA IR B FL )55 T 55 40 DN Af# el s &, Ve
FHIF A FDNAE i, XTE. colifiS. aureus¥) & ¥ 0.
wAEH.

BRIt Z AN, K2 BOGHGN s K AR Can rf ok
%), W HAEMAWLEARS | AMOFs&5#9H, NMYUAEHE =
WM A5 A 2 )7 11 SR 4R, B RELEHR IR T 72k 0,
RIEVUEMER. Lig APt T —FhFe, 058002 T
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B3 (M RUR ()T 56 SR B BRI AR A (AR PR B 1 A 4% A 33 #2. Reprinted with permission from Ref. [49], Copyright © 2022, John Wiley

and Sons

Figure 3 (Color online) Antibacterial and osseointegration process of the photoswitchable PEEK implants in vivo. Reprinted with permission from

Ref. [49], Copyright © 2022, John Wiley and Sons

NN EEMOF 4K A (CuTCPP), e HBI AR —
P I R O b M B T R 3397, CuTCPP4:
IR R 7 A O B A R A5, 434 200 i ¢
BIE. [N, B ACu™ FIFe” T L 253 5245 40 PR I,
HEA A AN N G EZEEL. I ROSHIS 8 25+
HIEFEIVEH, CuTCPP-Fe,O5HEA% KT 100% A 7 i H bk
YR P. gingivalis)s BMBFTRE(F. nucleatum)FS.
aureus, SR T IEPURE. TEMOFs 3 &1 0 [a] 3 4],
A SEHL S AT A PSS . Chen N hB0ak4 (1)
VAT I 55 5 40 T 26 TR 25 4 v 4B — R S A0 R
AR5 BB HEMOF Y, il 45 T 2A U R R R D RE
MOF(TCPPCu-BBDC). H:Hr, NN (I1)AE & 15 K 40
PDTHN, FEGIET, 774 KIEROSA AR B L. 5
AN ETNFREC A TCPPCu-BDCAH ., TCPPCu-BBDCH
ST SR Z B ARG, DU R . RSh
PSRN, 7EMRE30 min/5, TCPPCu-BBDCIGYT
HA98.06%I1IS. aureus 98.96%[Hiit F A2 PH b 4 25 €4,
BRI (MRSA) 97.38%IE. colifl198.12%1 i 25 E.
coliMDR E. coli)@iikr. RN LERM, HTCPPCu-
BBDCAtFFHMRSAFIMDR E. coli5 |2 iYL ts 1 5
11d, A4 E L TCPPCu-BDCHIE2MY. 25 iRk,
MOFsZ5 16 T 119 4 Ja 25 slA HLBCAA T 38 2 AS R HL )

TEHTRE N AR ZAE . eAh, B GmN rEs 2
PLAI PRI FMOFs MU B 1L RIPURRACR, L fE
AT R D AR 25 PR A A TR, TR G el
MOFsHUE R 4 R GG 7 AT B 2 X

3.2 MOFsHRHELBUIR 2P 8 & R R AL 111
Btk

REBIUAZYIGK . w2 TEARpRE
P HICIEAER BRI RO, ITTMOFsHRHEAT 2510
N MBS IR, R e A H B 2L
MEZREE R, St T 25 R T o, 7T S AR e
TR LI A BT 25 KU Huang AP0
FHASTRER F12-MIMA 2 T —Fh AgZEMOF A1 R -2 2k
Van, J5 A iR (platelet membrane, PLTm)f 3 #4T
Fh%%(F4(a)). PLTmPE T 1l LAFERPLT@AgMOF-Vanf¥)
G, SERCEE, IR RE S MRSA R 1 & H RH T
ZE RS, HPLT@AgMOF-Van B4 — & (1 i)
Pk, SETE RGO B R 2 T . HLERAF oY R
W], PLT@Ag-MOF-VanfE{RpHEREE T B i K Y
Ag FVan, BRI RS2 FEARATP A il
TP T A0 AR A1 ) 0T R R S B AR
FEAMH A= PR RYIE K. 51 2 VantH 1L, PLT@Ag-MOF-
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(a) 5 2% -
2:min Y Pos TGN
’5—->n‘«"‘-‘x.~'+>2§a—>?@ &
g QW @ ©
Ag® J e 0 Vanc s
Ag-MOF Ag-MOF-Vanc
+
3 ’
b i‘ _’ & ‘
: 7
Platelet Platelet membrane vesicles PLT@AQIIOF'VMC
! Dead MRSA £ ) E m
C Of LA Sl
H / <t \ ! 7 >
| - Kil @ A
1 |
H N )
i
i

Cu-metal sites © Hole carriers

® ros @ cus

Bl 4 (W UR ()MOFsVE AT 254 5l 4 R 9 KA 10 A T AN IR IAYT. (a) PLT@Ag-MOF-Vanify P MRSARYL /< ZE &l Reprinted
with permission from Ref. [56], Copyright © 2021, Springer. (b) CuS@HKUST-1fPTTHIPDTEAHTH BT E. Reprinted with permission from Ref.

[57], Copyright © 2020, Elsevier

Figure 4 (Color online) MOFs as carriers of antibacterial drugs or metal nanoparticles for the treatment of bacterial infection. (a) Schematic diagram
of PLT@Ag-MOF-Van in the treatment for MRSA infection. Reprinted with permission from Ref. [56], Copyright © 2021, Springer. (b) Illustration of
photothermal and photodynamic performance process in CuS@HKUST-1 under NIR light. Reprinted with permission from Ref. [57], Copyright ©

2020, Elsevier

VanfEMRSAS | L1 il 4 i HLAT B8 G A SRS

— S ELUA BTG 0 4 9RO
YRR S0 FEAR N AEAE 5 B REERY a1, TiTMOF s
LT G NPs i 2R 5 HLR 20 4 i B A AT RO
Yo NPT 1 JEUS A Cu™ T AL R R A 4 Kok T
(CuS NPs)J-Hx A4 EEMOFsH B HKUST-1)H, il T
—FPCuS@HKUST-14 541 BHE 4(b)). CuS NPs%: T fig
YEREHGAAENIR ISR 72 A= KEROS, JE i [a] P Ak
DNA. &SRR, T /R s S0, Kot teh
HBE, 1 RN T A A, SR e R 1 s
M2 E. Cu” WAEIR T DNA. BEAIEE (R, Jf8
AR PN I, SRR AE AR Y H Y. JE T L EHL,
TENIR BB 120 minf5, CuS@HKUST-1X}S. aureusHIE.
colifI TSR3 3175 1599.70%1199.80%.  IHE4h, Luo
2 NSO T RO AR, iR A A 5
J#i(graphene oxide, GO)FIE1(Pt)Z KK T 5NH,-MIL-
125348, fg# T —FhNH,-MIL-125-GO-Pt=J 0= &
SRS, TECIER, GOFIPA] LLAG %0 43 B Fik 75
NH,-MIL- 125774 B384 L 25 7O FROS 77 A
SHEAEIGHZEL. [, NH,-MIL-125-GO-PtEA B
U EIAONE, 7= A B A 5 ROS Y R U8 40 1 400 TR
JI, (T A R A S R, B SR RS MR S
2, 76620 minfy, NH,-MIL-125-GO-PtXfS. aureus
FIE. colif PN BRCR 5> 51135 5199.94%F199.12%. 1A Py 5L
B MIESEHAEIAYT 10 dJF RESCE A 3 A @ & DL LA
FERW], LIMOFsYE NI 254 5% 42 Ja 44 K ki Ak
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e DT RCR Y Al AT

3.3 MOFs5HABR RN A H T e gy

IREE AN AT ZAL) T L &0 35 S5 11%) — 24 P 2% 24
1, I RERHAB DI REAT B 21 - A N TR, SEI ) hE
MBI RESERERL, B LA, (EUFdn i sE . 4l
U, FETTR e AT &R, Dengi AP b 44
KR MOF(Au@ZIF-8) itk A FH e BBt A i 1) HY B
YR WIS (carbohydrazide-modified methacrylated gela-
tin, Gelma-CDH)HI 4 {L 1 iR # (oxidized sodium algi-
nate, OSA)AEBLAZKEERE 1, il T —Fh ] 5 3 4%
IKEERS(Au@ZIF-8@GCOA). HAAu NPsA] LI5S
W, BRIz o SN AN, 3 DI
F$E = Au@ZIF-8 DGR, [N, Au@ZIF-8H4%
I FPODMEIETIfE, #E Al WIEIKSN R = A:ROSLL
IR A K. AN, Gelma-CDHEA NTERY A M52 H.
TGV, TTOSAT] A i L 7 5 Al 2 (8] A B, PR
HEAB I GCOAZKEEIE AT LABLALL B Jik 4121 41 g 41
FEFT, AWARSTE RAFITA R T AR T
b, MR OAE. PURFR RV, 7R
20 minji5, E. colifllS. aureusHIECE 258 /099.1%F0
99.6%. TEWEH 14 dJ5, Au@ZIF-8@GCOATHS. aureus)
YR T A R 38 97.6%. X PR AT TS K B HAT1E N
I PR A% ORI AT ). B, Zhang 5 A4 T
—FhELAT A AR e L Y KR, 38 i Cu@ZIF/GOx
FHETE ORISR P8 21 4 25 (bacterial cellulose, BC)

tﬂl
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ZH A K BRI SRR AL L. BC AT USSR K BRI
PRI EE, S S oK FIICRE 1. FTA A K B I ok
308 3 R MAC IR OFE L/ INBR SR A, T KT B I AT K
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W(H. pylori)3 | REAIT LIS, Zhang N H % T
— R A K R (P NPs) B pH A Y P 7= S MOFIA %
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I R R OUAC I - o 38 5 1, R~ R i N A 1 SR
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Bl5 (MR 0)MOFs SR BER SAT 4EAL A R S AR T AN B IIAIT . () ZENIRERSS T, M8id (b3 712497 % (chemodynamic therapy,

CDT). PDTHIPTTASK £ 24l 2515 . Reprinted with permission from Ref. [61], Copyright © 2022, American Chemical Society. (b) K474k 48 |-
MOF RN A4 KR = K. Reprinted with permission from Ref. [64], Copyright © 2022, Elsevier

Figure 5 (Color online) MOFs-based hydrogel/fiber composite materials for the treatment of bacterial infection. (a) Under NIR radiation, high-
temperature killing multidrug resistance bacteria through CDT, PDT, and PTT. Reprinted with permission from Ref. [61], Copyright © 2022, American
Chemical Society. (b) Schematic representation of in-situ growth of MOF on nanofibrous scaffolds. Reprinted with permission from Ref. [64],

Copyright © 2022, Elsevier
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Bacterial infection is a serious threat to human health worldwide with the increasing aging of population. Antibiotics have
long been considered as the most effective strategy to reduce the high mortality induced by bacterial infection. However,
due to the abuse or misuse of antibiotics, more and more multi-drug resistant bacteria have emerged and led to severe
antibiotic resistance, posing new challenges for the traditional antibiotic-based treatment mode. Moreover, the
development cycle of new antibiotics is hard to keep up with the appearance of the resistant bacterial strain. Therefore,
developing alternative antibacterial agents, which could exhibit high antibacterial activity, biosafety and induce minimal
drug resistance risk, is extremely urgent for the fight against bacterial infection. With the accelerating process of
nanotechnology, many efforts have been explored in antibacterial nanomaterials, such as natural antimicrobial materials,
metal-ion nanomaterials, and antibacterial-nanocarrier, to solve this dilemma. Recently, metal-organic frameworks
(MOFs), a new class of porous hybrid material composed of metal ions and organic ligands, has emerged as a promising
candidate for antibacterial material, owing to its simple methods for synthesis, adjustable porous structure and size, large
specific surface area, and simplicity of modification. These features attracted much attention to explore the applications of
MOF-based antibacterial materials in bacterial infection. At present, the possible roles of MOF-based antibacterial
materials are generally received as follow three aspects: (1) MOFs component-releasing as antibacterial agents; (2) MOFs
as the carriers of antibacterial materials (e.g., antibiotics, metal-ion nanomaterials, antibacterial nanomaterials); (3)
synergistic MOF-based antibacterial materials with other functional materials (e.g., hydrogel, enzymes, nanofibers).

In this review, we present the antibacterial applications of MOF-based materials in bacterial infection treatment. First, we
summarized the traditional drug resistance mechanisms of bacteria. Then, the design strategies and possible antibacterial
mechanisms of MOFs were detailed reviewed. Based on recent outstanding researches, we focus on the application
progresses of MOF-based materials in the treatment of bacterial infection and wound healing. Finally, the existing
challenges and application potential of MOFs in the field of bacterial infection diagnosis and treatment in the future are
discussed and prospected.

Although the antibacterial research based on MOFs has made significant achievements, there remain some challenges to
be conquered. First, the emergence and spread of drug-resistant bacteria are due to their self-adaptive ability to the changes
in the environment, which cannot be completely prevented. Therefore, developing novel and effective antibacterial agents
to inhibit the evolving processes of drug-resistant bacteria is critical for the treatment of bacterial infection. Second,
synthetic method is still a limitation for large-scale production of MOFs, which needs to optimize the cost and reduce the
energy consumption in the process. Third, although some MOF-based antibacterial materials have been used in small
animal infection models in vivo, the long-term toxicity should be taken into account for its further applications. Therefore,
it is necessary to systematically evaluate the potential toxicity of MOFs for the promotion of clinical study progress. At
present, some strategies to reduce the toxicity of MOFs have been also explored, such as selection of biocompatible organic
ligands, surface modification with biocompatible materials, such as PEG, platelet membrane, and/or controlling the nano-
size of MOFs. Nevertheless, we always believe and hope that MOF-based antibacterial materials are expected to play a
crucial role in the clinical treatment of bacterial infection and wound healing in the future.

metal-organic framework materials, bacterial drug resistance, antibacterial mechanism, bacterial infection
treatment
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