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Introductlon Experimental Details
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Bacterial keratitis (BK) 1s a type of corneal inflammation resulting from bacterial infection in the eye. Currently available nanozymes lack sufficient m

I
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

ZnFe-LDH nanosheet arrays were synthesized by a coprecipitation method, and separately, ultra-thin 2D nanosheets of Cu-

catalytic activity and the ability to penetrate bacterial biofilms, limiting their efficacy against the treatment of BK. m SAzymes were produced through a dicyandiamide-assisted pyrolysis strategy

To address these 1ssues, we constructed a biofilm-targeted nanozyme with multi-enzyme-like activities to treat BK caused by bacterial infection. I

The peroxidase (POD)- and oxidase (OXD)-like |
activities of DT-ZnFeLDH@Cu enable it to generate [
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Ftoreion. biofilm within the wound. During the healing process as | MR —, "\«“L% sl
the biofilm shrinks, which the catalase (CAT)-like activity m :g{ RS "v-* / s\‘-, e
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Fig. 3 UV—vis spectra of oxXTMB  Fig. 4 Analysis of dissolved oxygen Fig 5 UV—vis spectra of ZnFe-
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Characterization In-vitro Experiment
PE SS9 OO0 e e e S A A EEEE e
| b g ! 140
u ~ F Dex-NH, ——DT-ZnFe-LDH@Cu | 0 | 2.84 — DT-ZnFe-LDH@Cu+H,0, —=—H,0, Uy — Blank+H,0, DT-ZnFe-LDH*H,0,
. - —_ 0 0 _ 45 - _ 064 uB D g2 120- DT@Cu+H,0,[ ] DT-ZnFe-LDH@Cu+H,0,

| 4 . < s6reo| 1 13 9 4 | ZnFe-LDH@Cu+H,0, - ———- —e— Cu-SAzymes+H,0, —_ ) 1= ‘ )
g ; < R % % z " 1—— cu-sAzymes+H,0, W R 40 1—A— ZnFe-LDH+H,0, = 05 _(1) ran MM 1 o 21004 —F : : :

' q, . 1 P m D1 —0.8m = L 1L L i

— 2.0 {—— ZnFe-LDH+H,0 B | — . |-+ znFeLDH@CUHH,O, L ) o= .
U o 1710 C= 7 [V 22 1 < 35- 2 —— 0.6 MM S
ﬂ g /\X/ 14TGCUN é:l\z/,:; 0 0 8 1.6 —— TMB+H,0, \ ' 8 044 — o0amm i © 80 * |* (s : : . * . : * |,
| = 4 0l g "®l—TmB = 30 = 03 my 0 0 S ¥ * ||x *
ﬂ = 3286 R-NH,/O-H 1430 CO; 0 mg - £ o © o, '01mM 0 g5 60 N E % S S *
T I 9 Y97 ' = : :
14 g UVV’— 1S 5 20. o RS s T
g ' § gaoCH 0 %_‘3 0.8\ ) 19 @9 0.2 178 4. i :
| (= | 3350 RNH,OH 1700 C= 1440 15° 0 < g4 v 15 - < 0 00 ] .
ﬂ m m ) \_\ A 10 i 0-1 m 0 | . | —l—I | | . _._I
l 1010 c-N\N % ] 0.0 - 5 0.0, % P. aeruginosa MRSA S. aureus E. coli
" | ' ; - ' - - - 0 400 500 600 700 800 0 2 1 5 3 10 500 550 600 650 700 750 800 g, FP1g.6 the corresponding quantitative results of P.
I ) 4000 3500 3000 2500 2000 1500 1000 500U | , , ,
" 0 g Wavelength (nm) , : Iy aeruginosa, MRSA, S. aureus, and E. col1 bacterial
m Wavenumber (cm-1) 0 ¢ Time (min) Wavelength (nm) W : -
m 0 g 1 « survival after different treatments. The OD600 of P.
I I |
| I

% | % I
I I |
L I l

l |
l |
l |
l |
l |
l |
l |
l |
l |
| |
| |
| |
I |
| |
| |
| |
| |
l |
“ %
l
. . . . o . . ) aeruginosa. m
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onto ZnFe-LDH to penetrate bacterial biofilms and adhered the biofilm via electrostatic interactions.

v" Under acidic conditions, the POD-like and OXD-like activities of DT-ZnFe-LDH@Cu catalyzed the conversion of H,O, to *OH, O,
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thereby regulating inflammatory responses.

v' DT-ZnFe-LDH@Cu demonstrated superior therapeutic potential in treating bacterial infections in the corneas of a BK rabbit model
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and '0,, thereby killing the bacteria. Simultaneously, the CAT-like activity enabled the nanozyme to convert excess ROS into O,, %
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compared to commercially available tobramycin eye drops.. %
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