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Fig.1 Schematic diagram of the roles of MOFs in antibacterial applications (a) *”'; classification diagram of antibacterial MOFs (b)
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Fig.2 Number of publications on MOFSs (a), number of publications on antimicrobial MOFs (b), number (c) and proportions (d) of

publications on various types of antimicrobial MOFs (the data comes from CNKI and SCIE, deadline: 2022-05-28)
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Tablel Summary of pure antibacterial MOFsmaterials

Metal ion MOFs Ligand Preparation method Antimicrobial activity Mechanism References
E. coli: MBC=50 mmol/L Ag"
Ag-MOF Phosphonic acid - S. aureus: MBC=50-75 mmol/L & [33]
releasing
P. aeruginosa: MBC=20-30 mmol/L
: +
Ag-MOF 3—Phosphopoben201c Hydrothermal process - Ag. [34]
acid releasing
Ag" Ag-BTC Homobenzotricarbox- Room temperature ~ B. subtilis: ZOI=9.7 mm, MIC=32 pg/mL Ag" (23]
ylic acid synthesis E. coli: ZOI=12.7 mm, MIC=16 pg/mL releasing
) Methyl Ag’
[AgL], nH,O 4-cyanobenzoate Solvothermal method - releasing [35]
Homobenzotricarbox- E. coli: ZOI=19 mm, MIC=10-20 pg/mL Ag’
Ag-BTC ylic acid, Imidazole Hydrothermal process B. subtilis: ZOI=16 mm, MIC=10-20 pg/mL.  releasing [36]
. . F.oxysporum: IR=32.10%, ZOI=8.1 cm
Cu-BTC 2-Am1n(;t;:irdephthahc Hydrothermal process A. oryzae: IR=31.25%, ZOI=8.0 cm ROS [37]
A. niger: IR=9.41%, ZOI=8.5 cm
3-Carboxylic B. subtilis: MIC=32 pg/mL Ccut
[Cu(ctp)(H20),], acid-1,2,4-triazole-1- Hydrothermal process S. aureus: MIC=64 pg/mL . [38]
L e _ releasing
cu' propionic acid S. enteritidis: MIC=64 pg/mL
E. coli/S. aureus/K. pneumonia/P Cu’ and
Cu-MOF Glutarates, Bipyridyl Hydrothermal process aeruginosa/MRSA: MBC<20 pg/mL llgagd [39]
releasing
2+
[Cu(TDC)(H,0),] 2,5-Thiophenedicarbox- Room temperature E. coli: MIC=300 pg/mL, IR=99.9% relea(s:ilil and  [40]
‘H,O ylic acid synthesis S. aureus : MIC=300 pg/mL, IR=99.9% RO%
Zn*" and
{[Zn(p-4-hzba),],- 4-Hydrazinobenzoic S. aureus: ZOI=(14.6+3.1) mm .
A(H:0)}, acid Hydrothermal process MIC=65-131 mg/L hgan.d [41]
releasing
. Room temperature E. coli: ZOI=(20.1+0.7) mm Zn**
, ZIE-8 2-Methylimidazole synthesis MBC=225 mg/L releasing [42]
Zn**
. ) e - . .. S. aureus: ZOI=17 mm 2+
[Zn(;i}l;a(;b)z] 2,6-Pyr1?én§$§arboxyl- Ultras;);l;tchi)a;hatlon B. subtilis: ZOI=16 mm . IZeZSin [25.43]
2 E. coli: ZOI=8.6 mm &
[Zn3(BDC)3(H20)s] L E. coli: ZOI=14 mm Zn**
ADMF Terephthalic acid  Solvothermal method S, aureus: ZOI=15.5 mm releasing [44]
Tetrakis(4-carboxyphe- E. coli: MIC=105 pg/mL
Zr-MOF nyl)porphyrin ) S. aureus: MIC=100 pg/mL ROS [46]
4+ 1 — _
Zr Zr-MOF Tetrakis(4 carbmfyphe Precipitation method E. coli/S. aureus: IR>99% ROS [47]
nyl)porphyrin
: 3+ 4+
PB-PCN-224  letrakis(4-carboxyphe- o o ovioion method S. aureus: IR=99.84% Fe”and Zet o)
nyl)porphyrin releasing
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Tetrakis[(3,5-dicarbox Co™
Co-MOF yphenyl)oxamethyl] Hydrothermal process E. coli: MBC=10~15 pg/mL . [49]
. releasing
methane acid
3+ , E. coli: ZOI=(42+2) mm Co*
Co Co-MOF L-glutamine Solvothermal method B. subtilis: ZOT=(44£1) mm releasing [50]
4,4'-[Benzene-
Co-MOF 1,4-diylbis(methylylid Room temperature E. coli: ZOI=(2.3£1) cm Co™* (51]
enenitrilo)] dibenzoic synthesis B. cereus: ZOI=(3.5+1) cm releasing
acid
N N I+
Ti** NH,-MIL-125 Z-Ammote.r cphthalic Solvothermal method S. aureus: MIC=5 mg/mL Ti . [52]
acid releasing
4,4'-[Benzene-
Mn2* UoB-4 1,4-diylbis(methylylid Ultrasonic radiation E. coli: ZOI=180 mm Mn** (53]
enenitrilo)] dibenzoic method B. cereus: ZOI=280 mm releasing
acid
[K2(H,AZE) Mechanochemical S. aureus: ZOI>500 mm K" and
+ 2(Hz S . : .
K (AZE)] Neutral azelaic acid method S. epidermidis: ZOI>1000 mm ligand (34]
releasing
. Y®" and
6r ) . . E. coli: MIC=25 pg/mL .
Y [Y>2(MH)s],'DMF  Maleic hydrazide = Hydrothermal process S. aureus: MIC=12.5 ug/mL llgaqd [45]
releasing
. . 3+
AP CAU-1-OH 2-Am1note?ephtha11c Room tempe.rature E. coli: IR=99.94% Al . (32]
acid synthesis releasing

Notes: ZOI: zone of inhibition, MIC: minimum inhibitory concentration, MBC: minimum bactericidal concentration, IR: inhibition rate, ROS:

reactive oxygen species

il 1) Ag £ MOFs MBI B A REFHiEE, SR MOFs
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(1] Ag-MOF |52 7%, — A RRETE S 58 RS T
SEE R, TERCERRE R PRGN, S— TR
FR LR B A PR 0, PP ORI K #a i & 1
PAFSI R = I R AN K I A SUBC A 1) Ag-BTC K44 KL, Fie
G R GER R A5 TERA T, BRI #REe
SEVE. KEREMERPTE I E, B Ag HOIR B IEH AR,
ATIX A R A S 3 AR R, PR R R TR K
WKL, TS Ag-BTC X KM T B A1 4 28 €607 267 2R 1 (1) 400
8 (zone of inhibition, ZOD) EL427> %A 19 A1 16 mm,
/M (minimum inhibitory concentration, MIC)
79 10~20 pg/mL, TMARGKIURLNS 2 FHEE ] ZOT 7371 M
12 A1 11 mmeo AATTIE— 25 R FH 58 AU (A4 5 B0
B9 1E T 1% MOFs MBI i v, 78 2 Fhl 35
NHKFE N 50 pg/mL 1) Ag-MOF, 10 min J5 &3 2 FE
SERPATS, PUENIEE N =51, — & MOFs B
Ag RFEANTE; /& MOFs 23T Fis (¥ IR nat 17 1) 41 B 240
Jfil DNA KI5 %, B3R DNA ISR EELER, S RN
T ZRBHIR =W IREEIN 45, =&
[F3458 1 MOFs A EHIPTR TG PE
1.2 Cu-MOF

Cu 9PKbL A2 —F 2 AP, TR E
R T 2RO RIS MOFs 90K# 8L, Cu-MOF Hii
PLEES Ag-MOF Z4f8L, BRI Cu AT RS A4, S3X

YHMEAET . BbAh, FB4 Cu-MOF i 57 Ak 13 1 A 2t 4]
(reactive oxygen species, ROS) 35 1 i 4H b i1 7% 14 o
Rauf 2547E 5208 N il 4 7 A HLEC A Y -2,5- %
W21 —4E Cu H& MOFs # %}, Cu-MOF X K #F i Fil 4 35
O & R A RGP EYE, 2 MOFs WKEAN
300 pg/mL I, XX 2 Fb G 0B R 55 2] 99.9%, X 43
O 2] BRI A RO T KA B . BB o g Ty
[fi, —f& Cu-MOF 1EH Cu™' IIgIKER, REZRBRK
Cu™, WEIRANR AN 4EH; =& Cu-MOF =4 (1)
ROS(-OH), W# WhlaffEH SEGIIIET:, REF T ILRFF
ABIPUETE M. R Cu-MOF il & S 3T B i P R 78 B
157 —ERRERE, SRR B T T CE AN M EE PR Y i)
W AMEL, R TE AT IR MOFs 2 10 )35 PR A7 o5
KA, AR08 T &8 BT IR . Jo 2RI K
PIRERT 4 FASER (bpe. bpp. bpy. bpa 5 Glu X
Bifk) Cu 2 MOFs M £l Cu-MOF A8 UK fa e v,
FORCT /D& cu™, EXHIR 5 Al A B e it
BERCR, MAF 4 b MOFs X iak g ik 1) 2N 2% 1 9k
( minimum bactericidal concentration, MBC) 1% T
20 pg/mL, HPUREHLEE LA T HA RIEER =45
JE& 4l S AT A R A b ) R B AIR TR Ak, A
BRIETAE (B 4a) , FRAC T &8 &7~ L A st
1.3 Zn-MOF
Zo* AT LA AN, s AN B R R, S EAn
NPT RIS Zn-MOF {F <)@ e T 9K A & T
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Fig.4

SEM images of live bacteria and Cu-MOF 2-treated bacteria([Cux(Glu)a(p-L)]-x(H20), Glu is glutarate, and L is bpa=

[42].

1,2-bis(4-pyridyl)ethane) (a)*”; schematic illustration of antibacterial principle of ZIF-8 in PBS and LB solution (b)*?; schematic of the

construction of CAU-1 family porous nanomaterials by using functionalized terephthalic acid ligands, and CAU-1-OH based filter

application for indoor humidity management, microbial and PM pollution prevention (c)i*?

BRI Zn™, RRFFEAIPUHTEE . Restrepo 2 A
F 4-WEE R A NI % T Zn-MOF, 4-JHFER HIR
e FEAAYEE X RIMEL, TR 20 DR
BRI TR INIZ Zn-MOFs FIBCAR 4 2 (061 A 2K 1
Bire A B MEER, 2Ol BEA4 5N 14.6 A1 11.5
mm, 2 MR G 2 HEA R —3, MOFs MEHHT
PRALER & 2RI 4- oK R BIA T AR M 40
JEC, AN R AR, SR RS AL, ZIF-8
PR 8RS MOFs A48, C4 A T MOFs #EHT)
WA, FER DY HR & R RS FE kLt .
WAy ZIF-8 AR B RIFIIFRE T, TR AHE
REERGEGW AL LR, ZIF-8 {ER[FRF (IR
AR, Taheri 25 NI SR R &8 T LA 2-FSEmkm
NECAAIY ZIF-8 KAl 43l 1 ZIF-8 #1 ZnO £ 2
PR FER AT SR (BERRZEPERVAVR (PBS) FIEEH
FRIBGHE (LB) O Pt iETE, KINIEX 2 Pl
H ZIF-8 [ T4k, SRR Zn® 5 PBS X
LB # H FIAHLER 7 O BAEdE T ZIF-8 ISR (] 4b)
fii ZIF-8 [IPTEIETETE T ZnO, ZIF-8 45 5 W S5 (13054 el

(ZIF-8 f] ZOI 4 20.1£0.7 mm, ZnO f4 14.1£1.2 mm) ,

7£ PBS &4 B KK MBC {8 (ZIF-8 N 250 mg/L, ZnO
9 600 mg/L) , £ LB WA SRR RAR (fF
1000 mg/L W ARIKE R, ZIF-8 FI4HEEURAD T 4.07 G
) , ZnO WL T 2.96)
1.4 HEREE MOFs##l

BT Ag's Cu” R B IEMES, B IRZ &8 E
T, W Fe’t. CotEE, LRI AR F A PAE M RE .
Aryanejad ZPUESE THIE T Co" NEEE T
H,bdda NAEMLEAR Co % MOFs (UoB-3) #1k},
Co-MOF X K [ FF B FH 5 B 2 AT B A A0 5= A P e 7%
P, SR HE T 2Ol EAIAE] 23 mm, FEZHT
UoB-3 TE/KA i 4 7= £ HA Ui PR -l k5t
BZ, J£H UoB-3 itk tae, mIPEMMEH. REH
WA MOFs W78 AR T — & nyik e, SR i
MOFs P I 5T I A, £ GefiHi B MOFs # 8k i
BILE S48 & BCE HLECAR R B, (256 THESMT 2%
PEAEF R BB SR>, IR, B 9835 2 B4R 1F R 5T
7 MOFs B0 5 1% - Zhang Z50B2% B = 06 & BOE 1 5%
TUBANERE T XK ZHBRANAE LI T
CAU-1-OH Z fLYKM KL, &3k MOFs 8 R 12l
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KETTHofE, YWKEEBET 4% fReEhEz.
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HEZE R AZH 43 B il . DeCoste 25 NPOWF R T 3 Fhi
F MOFs #4#} (Cu-BTC. Mg-MOF-74 Al Ui0-66) ]
KEagEtt, 5 Cu-BTC 1 Mg-MOF-74 #flt, UiO-66
B RENKREEN, REEGHFE (K Sh) . —&
Ui0-66 FHIANMES 12 NMEVUEZARAL, K
T MR 4 R R R 2R A7 A5 . 2 Ui0-66 H AL
JEFHIBCAL BN 8, A AR B MR 5 ok 5 K B L
& ARy TR AL . T Cu-BTC Al Mg-MOF-74 1 (f)4:

JE IR F BB AR 4 LS, WSROI E S
B 7K 43 . Mg-MOF-74 (¥ o e i 22, — 7 T s i
FE AN M R0 & 8 A s B AL R E K A T R
Mg-MOF-74 Hifii/K It 5-BifL Mg JE 72 A KA T 6-
Fifr Mg JR¥s 55— O JEFHEA TR 13 o Al
Mg-O BHE K G W,

R FiR MOFs K YA 7 TAEIS T —x
HERE, SRMIEEWT 7T MOFs 4B fidi =, SURE [t
tt MOFs #7056 P B 7 e b, Rk, Cao 26 AP i it 2%
2RI 5E « 3-(4,5- I FEMEME-2)-2, 5- — ZKFE U S kiR
B} O(MTT) &R A K&t 7 T [Agl], nH,0

(p-MOF) . ZIF-8 Fll MOF-5 [3 b it DA b 2 Rk
RE 54K R, p-MOF HHRE T 2 MRIRER
TR AFERRE FEAL (B 5¢) 5 MOF-5 5& i Zn,O
FICH R, BN 1,4-28 T HIRIES:; ZIF-8 [IHELE
S TR PR B O 5 R B L3 A1 N R TR 2
. AHEETF p-MOF Bt Ag i =%, ZIF-8 il MOF-5
AR KR M, R Zn* . 3 Fh MOFs M RHE
BRH RSB ERE T, A 3 R4l (Fn. Pg
FUAL59) A RIEFRIPTR G, AHERERE Ag sk Zn™
RS IR W e, AHEL AgNO; B R AR E
PUBE WM, BRI AS DA AN RN 3 0 40 B 0 i
AE SR 557 N p-MOF>AgNO; >MOF-5>ZIF-8.

2% TR, U MOFs AR AT K b % TH L
mALBR R . 2L MR, AT B AR I G K 25 9%
S RE T, MBI AT MOFs i B
T4 S T BUA MLRC AR 2R AR . AN [E MOFs #4
BGMAEREER, SEERERMIHBCERN
[F. HEARPUA A MOFs #MEHIBE A X2, HA4F
TEFUR ZCRAEAR . P AR S5 . 0, Ag-

K5 KEHEAN2.3% MOF-5 4538 Cu-BTC. Mg-MOF-74 il UiO-66 45+~ &l [AgL], nH,O #K 55
Fig.5 Disruption of the MOF-5 structure under solution with 2.3% water (a)”; structure schematics of Cu-BTC (top), Mg-MOF-74 (middle),

and UiO-66 (bottom) (b)*"; [AgL], nH,O nanostructure schematic diagram (c)**
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Fig.6 Performance comparison of MOFs-based composite

antibacterial materials against E. coli
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Table2 Summary of MOFs-based composite antibacterial materials research

Metal ion MOFs Composite materials  Composite mode Antimicrobial activity Mechanism References
. . E. coli: MIC~50 pg/mL, IR=95%; Graphene oxide, Ag"
Ag-BTC Graphene oxide Surface adsorption B. subtilis: MIC~S0 pg/mL, [R~78% releasing [57]
Ag' Ag-MOF Vancomycin Encapsulate MRSA: MIC=0.5 pg/mL le\rlgcf) :;1}6; (;1Sri1nagnd [58]
. . E. coli: ZOI= 12 mm + .
Ag-MOF Polyvinyl alcohol In-situ growth S aureus: ZOI=13 mm Ag releasing [59-60]
Ag-BDC  Polyamide membrane In-situ growth E. coli/S. aureus: IR>92% Ag’ releasing [61-62]
S. aureus: IR=99.80%; Photothermal effect,
HKUST-1 Copper sulfide Encapsulate E. coli: IR=99.70% Cu* releasing [63-64]
: 2+
HKUST-1 Active carbon Surface adsorption - Acthf;g;:i(;ng, Cu [65]
+ 2+
HKUST-1 AgNPs Surface grafting - Afelaer;iifg [66]
HKUST-1 Lignin containing In-situ growth E. coli: IR>90% Cu*" releasing [67]
cellulose nanofibers
HKUST-1 Cellulose acetate In-situ growth - Cu*' releasing [68]
HKUST-1 Wool fabric In-situ growth E. coli: IR=99.97% Cu”** releasing [69]
. Electrostatic _ 2+ .
Cu-BTC Polyvinyl alcohol . S. aureus: ZOI=4 mm Cu” releasing [70]
spinning
cu?t . E. coli: ZOI=10 mm Cu®" and gentamicin
Cu-BTC Silk fibers Layers of growth S, aureus: ZOI=27 mm releasing [71]
Cu-BTC Cellulose In-situ growth - Cu*" releasing [72]
Cu-BTC Chitosan In-situ growth S. aureus: IR=83% Cu’** releasing [73]
Cu-BDC Poly(N-rEEi};lo]acryla Surface adsorption - Cu*' releasing [74]
Cu-MOF-74  Polyvinylidene Mixture E. coli: IR=97.7% Cu* releasing [75]
difluoride
Cu-TCPP Glucose oxidase Surface adsorption - Glucz‘ise 0X1Qase, [76]
Cu” releasing
[Cuy(Glu), . IR: MRSA(81.6%) < S. aureus Cu*'releasing,
(bpa)] 3,0 olysiloxane Encapsulate (87.7%) < E. coli (88.8%) polysiloxanes (771
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Cu-MOF  Polydimethylsiloxane ~Surface adsorption MIC<200 pg/mL Cu releasing, 78]
Y Y P He photothermal effect
cu* Cu-MOF Polydopgmlge, Elec.t rostatie E. coli/S. aureus: IR=99.8% Cu”* releasing [79]
Polylactic acid spinning
Cu-MOF Cotton Layers of growth E.coli: IR=99.9% Cu*" releasing [80]
Cu-MOF Hydrogel Mixture S. aureus/E. coli: IR=99.9% Cu”' releasing [81]
MOF-5 Sliver Surface adsorption E- coli: ZOI716.05 mm ROS [82]
P S. aureus: ZOI=14.62 mm
. S. aureus: MIC=500 pg/mL Tetracycline and
MOF-5 Tetracycline Encapsulate E. coli: MIC=1000 pg/mL Zn® releasing [26]
.. S. aureus: ZOI=30 mm Zn*" releasing,
ZIF-8 Doxorubicin Encapsulate E. coli: ZOI=24 mm Doxorubicin [83]
ZIF-8 Ceftazidime Encapsulate - Ceftazidime [84]
2+
Zn-BTC Thymol Encapsulate - Thymol,. Zn [85]
releasing
Zny(bdc), L. S. aureus: ZOI=16 mm Gentamicin, Zn*"
(dabco) Gentamicin Encapsulate E. coli: ZOI=9 mm releasing [86]
. 5-Fluorouracil, Zn**
Zn4O(dmcapz); 5-Fluorouracil Encapsulate - releasing [87]
Ag+ and Zn*"
Zn-MOF Nano silver Surface adsorption S. aureus: ZOI=9 mm . [88]
releasing
- P. aphanidermatum: IR>60% Zn** releasing,
Zn-MOF Photosensitizer Encapsulate B. cinerea: IR>80% photosensitizer [89]
Zn*" and ligand
ZIF-8 Polydopamine Surface adsorption E. coli: IR=99% releasing, [90-91]
polydopamine
2+ 2+ :
Zn ZIF-8 Cellulose fibers In-situ growth E. coli: ZOI=20.8 mm Zn” and 1 igand [92]
releasing
. . S. aureus: IR=99.59% Zn** and ligand
ZIF-8 Humic acid In-situ growth E. coli- IR=99.37% releasing [93]
2+ .
ZIF-8 Hydrogel Encapsulate E. coli: IR=99.3% Zn and ligand [94]
releasing
Zn*" and ligand
ZIF-8 Fabric In-situ growth S. aureus: IR=99.5% . [95]
releasing
E. coli: MIC= 1.25 mg/mL,
Stannic oxide, cobalt . MBC=1.5 mg/mL; Zn** and ligand
ZIE-8 diiron tetraoxide Surface adsorption S. aureus: MIC=2.5 mg/mL, releasing (961
MBC=5 mg/mL
. ‘ ‘ S. epidermidis: IR=100%, Zn** and ligand
ZIF-8 Zinc oxide, Carbon  Surface adsorption MIC=50 pg/mL releasing, Carbon [97]
Glucose . _ + .
ZIF-8 oxidase, sliver, Encapsulate E. coli MICiS ug/mL Ag releasmg, [98]
Lo S. aureus: MIC=10 pg/mL glucose oxidase
hyaluronic acid
Bio-MOF Polyacrylonitrile, zinc ~ Encapsulate and S. aureus/E. coli/C. albicans/A. Polyacrylonitrile, [99]
oxide surface adsorption niger: ZOI=15/18/21/3.1 mm Zn* releasing
2+ .
Zn-BDC Cotton fabric In-situ growth S. aureus/E. coli: IR>99% Zn” and 1 igand [100]
releasing
MIL Glucose oxidase Surface adsorption MRSA: IR=99.99% Glucose oxidase [101]
. . . S. aureus: IR=99.97% Electrostatic
Fe-MOF  Prussian blue, chitosan Mixture E. coli: IR=99.93% adsorption [102]
Fe' MIL-100 Amoxicillin, Encapsulate S. aureus: MIC>250 pg/mL ROS [103]
clavulanate
MIL-101 Sliver Surface adsorption MIC=1 mg/L, MBC=4 mg/L Ag’ releasing [104]
MIL-101-NH, Gold Surface adsorption - ROS [105]
MOF-53 Vancomycin Encapsulate S. aureus: IR=91.7% Vancomycin [106]
Enrofloxacin, EMCI(Z;I* g -OCSDH-;;Ir(r?Ilj @Z%I;rf)g%xr?g: Antibiotic,
+ . =0. , = Ly
K y-CD-MOF | gogﬁ?;::cid Encapsulate 4-CD-MOF @Florfenicol: glycyrrr;i;zalsci Ielic1d, K" [107-108]
gyey MIC=0.10 pg/mL, ZOI=202 mm &
Co-MOF Graphene oxide Surface adsorption  E. coli/S. aureus: MIC<25 pg/mL Co" releasing [109]
Co*" Lo Electrostatic P. putida: ZOI=23.6+1.4 mm Co*"releasing,
Co-MOF Polylactic acid spinning S. aureus: ZOI=25.4+0.801 mm polylactic acid [110]
B. subtilis/E. coli/P. aeruginosa/C.
Ni** Ni-MOF Nano silver Surface adsorption albicans: IR=93.85%/92.15%/ Ag' releasing [111]
87.43%/84.07%
- A+
Ti** MIL-125 Carbon Surface adsorption E. coli: IR=99.00% Photocatalysis, Ti™ ),
releasing
. — 3+ 3+
cr*’ MIL-101 Nano cobalt Surface adsorption S. aureus: ZOI=21 mm Crand Co 113
p

E. coli: ZOI=17 mm

releasing
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Ga® MOF Titanium dioxide Mixture IR=95%, MIC=50 pg/mL ROS [114]
PCN-224  Knitted cotton fabrics, g o oo fiing IR=99.9999% ROS [115]
graphene quantum dots
. Lo S. aureus: IR=99.62% Polydopamine, Zr**
Zr-MOF Polydopamine Auto polymerization E. coli: IR=99.97% releasing [116]
Polyethylene glycol
Zr-MOF dicarboxylic acid,  Surface adsorption ROS [117]
hydrogel

Cotton, Salvia . S. aureus: IR=60.95% Salvia officinalis,
Zr-MOF officinalis In-situ growth E. coli: IR=64.64% Zr*" releasing (271

4+ Cotton, Salvia . E. coli: IR=99.2% Salvia officinalis,
zr Zr-MOF officinalis In-situ growth S. aureus: IR=99.9% Zr* releasing [118]

. Poly[2-(d1methyl decyl . S. epidermidis: IR=97.4% Electr.ostatlc4+
Uio ammonium) ethyl Surface grafting Lo adsorption, Zr [119]
E. coli: IR=95.1% .
methacrylate] releasing
Uio-66-NH,  Levofloxacin. In-situ growth E. coliS. aureus: [R>09.9% ~ -eyqfloxacinand 5,
Polyvinyl alcohol Zr" releasing
PCN-224 Vancomycin Encapsulate S. aureus: IR>78.7% Vanio myem and [121]
Zr" releasing

. Naringin and Zr**

Zr-MOF Naringin Encapsulate . [122]
releasing
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Table3 Summary of antibacterial M OFs coating research

Metal ion MOFs Matrix Coating Composite mode Antimicrobial activity Mechanism  References
Cu-BTC Mg Polycaprolactone Paint Cu*' releasing [125]
cutt Levels of bacterial colony:
Cu-BTC  Bamboo MOF membrane In situ deposition E. coli: 7.18 — 4.07 cm’ Cu’* releasing [126]
S. aureus: 17.18—3.41 cm’
ZIF-8 Ti MOF membrane  In situ synthesis - Iodine, ROS [127]
ZIF-8@Levo/ Ti Gelatin, Chitosan  Electrophoretic E. coli: IR=88.5% Levofloxacin and [128]
. LBL coatings deposition S. aureus: IR=86.4% Zn*" releasing
Zn ZIF-8 Ti MOF membrane In situ synthesis - Zn** releasing [129]
Bio-MOF-1 Mg MOF membrane  In situ synthesis - [130]
2+ 2+
Mg/Zn-MOF- MOF membrane  In situ synthesis E. coli, S. aureus: IR>90% Mg" and Zn [131]
74 releasing
. Electrochemical E. coli: IR=96.83% 34 .
- MIL@Ce-HA Ti MOF membrane deposition S. aurcus: TR=92 66% Ce” releasing [132]
. Electrochemical E. coli: IR=94.73% 3t .
MIL@La-HA Ti MOF membrane deposition S, aureus: TR=92.78% La’ releasing [133]
3+ . . o .. Fe*and Ag
Fe MIL-88B-Ag Ti MOF membrane Paint E. coli: IR=100 % (photocatalysis) releasing [134]
Mg** Mg-MOF-74 Mg MOF membrane  In situ synthesis Mg releasing [130]
Collagen/ .
't MOF/ Ti Collagen coating Electrocl.le.mlcal Naringin [122]
deposition

Naringin
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Research Progress on the Application of MOFs Materials and Their Coatingsin Biological
Antibacterial Field

Kong Wenquan, Wei Kai, Zhao Yao, Yan Baolin, Zhang You
(College of New Materials and Chemical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: In recent years, the problem of bacterial resistance has become increasingly serious, which poses a great threat to human health. Faced
with the decline in the effectiveness of traditional antibacterial drugs, the development of a new antibacterial material has become a frontier
research topic. Metal-organic frameworks (MOFs) are porous coordination polymers composed of metal ions and organic ligands, which has the
advantages of high specific surface area, high porosity, high surface activity and adjustable structure, and is considered as a promising antibacterial
material. In recent years, researchers have prepared MOFs and their composite materials with different structures. In this paper, based on the action
mode and antibacterial mechanism of MOFs materials, the application research of MOFs materials and their coatings in the biological antibacterial
field is reviewed. Meanwhile, the development trend of MOF's bio-antimicrobial in this field has been forecasted.
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