available online @ amnc.aut.acir
Advanced Materials and Novel Coatings, 48, (2023-4), 398-411

The Effect of Copper on the Structure, Chemical
Composition, and Antibacterial Properties of the
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Pt - Nanoscale Metal-Organic Frameworks (nano-MOFs) are a class of
nanomaterials consisting of metal ions coordinated with organic ligands,

offering exceptional properties such as high specific surface area and substantial structural
porosity, which make them highly promising for biomedical applications. In this study, Cu@ZIF-
8 nanoparticles were synthesized via the solution-based method. Scanning Electron Microscopy
(SEM) and particle size distribution analysis revealed that ZIF-8 nanoparticles ranged from 75
to 125 nm in size, while Cu@ZIF-8 particles ranged from 125 to 325 nm, indicating that copper
incorporation leads to increased particle size and the formation of a regular, hexagonal morphol-
ogy. X-ray Diffraction (XRD) and Fourier Transform Infrared (FTIR) spectroscopy analyses
confirmed that copper doping does not significantly disrupt the crystalline structure but results
in reduced crystallinity and enhanced amount of water within the pores. Antibacterial assays
showed that Cu@ZIF-8 exhibited a bactericidal efficiency exceeding 99.9% against Escherich-
ia coli and approximately 90% against Staphylococcus aureus. These findings highlight the
excellent antibacterial activity, structural integrity, and potential of Cu@ZIF-8 nanoparticles for
applications in biomedical engineering.
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7- Hemostasis

8- Glycolysis

9- Liposome

10- Zheng

11- Reactive oxygen species
12-Li

13- Escherichia coli

14- Staphylococcus

dodko —)

logil o5 b Blogil) liioss J-is385 sloos
o siten J TSI 4 Jate g3l slagg 5 Sz
JHS Vb ofag paw Wl (6334 paie gla Sy Jd>
Ceblb g s BB il cwle oledd glul olj
Sool8 Gl mbe gloans (o3l gpipdol
lologls 51 (S5 cnl 32 0938) gyn Jlodds (S jpcanss
ol & B n phiceFElun) 5 6 lecus;
Sl (it gboje 3 1) gl elatl b S
Oped 2baie) 53 dlsegil cpl il bl ) djle
Sl y3d cgilolia o R ) Sy pgad
(owmed VY] Llodds 48,3 S gyl Ledin Lilay g
doe coge Alg o Byl a5 Wiloaly LS b awy
oy 3 dlge ol [¥] W9 Jsho e g iS5 (St
Slails 655 3o 3 5 yShas slagyls 5 a8y Jolge
955005 5 2bSlas lacls b gl 5l Sy g
YL J5G g 0fg aw Jdoay [F O] s (42 S
Slcun)h cale ;3 ooyl o Jols licds adlogl g
LV-1] Slosds dlpsuig 55 (i

IS Glea (ZIF-8) A= dg Joilsml coz)le
@S5 lacdle) J-3b clogl pre sladgormay;
5 sl 1) bGsle o Tbedg) wllae (6yliils sl Shs
odd osd (ole Cliing 33,8 5 (e9090 4 > (e 4
Olee (ilzd) B8 sy I ZIF-8 g)lislo jlas I cunl
Dod e JuSis Zn* gl ye g Jgsilues] oY slasls
YIOUY o395 ;0 paais bB Jodsw sbul 4 yoxie jLidlu oy
5p)S 2 ayere Ve 3l i) Y sl oy s epg 2SS
23)5 o S il a3 Feo glod b pSaiey ()l oluly
Zn*t e &S Wledh s ZIF-8 (ggy p 0dyiuS Slalllas
fewl g2y JB ligll 5 abpslas pele )l
21y ZIF=8 5,8 Judlts (glelanMo 8 joboay 4S™ (¢l S
LR TS S A S B IRV P ¥ [ S SUCIWNE B PN PEN
(Zn) 55 03 @l (LD50) 0+ (S1hgs oanis P93 (sl
39057 Jgslaaal ¥ (sl 5 p)S kS 2 )55 ,Se YO 350>
Carows 0023l &S Cawl 0ad 5155 p,56kS™ 5 p)5 V/F

1- NanoMOFs

2- Ligand

3- Biosensors

4- Zeolites

5- dose
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Table 1. Quantitative analysis of EDS-MAP for ZIF-8

nanoparticles.
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Table 2. Quantitative analysis of EDS-MAP for Cu@ZIF-8

nanoparticles.
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Figure 1. Field Emission Scanning Electron Microscope (FESEM) images of ZIF-8 nanoparticles.
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Figure 2. EDS mapping analysis of ZIF-8 nanoparticles.
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Figure 3. Field Emission Scanning Electron Microscope (FESEM) images of Cu@ZIF-8 nanoparticles.
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Figure 4. EDS-MAP analysis of ZIF-8 nanoparticles.
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nanoparticles.
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Figure 6. XRD analysis of ZIF-8 and Cu@ZIF-8 nanoparticles.

Zif-8

Cu@Zif-8
=
&
b '
£ "1, L
= 15T o 2T
- i
= s 14 ]
= P oo L]
= i
= (F]
£ t

1 1 i 1 1 1

4000 3500 3000 2500 2000 1500 1000 S0

Wavenumber (em™)
.Cu@ZIF-8 4 ZIF-8 l)> b FTIR (4051 ¥ JSu

Figure 7. FTIR analysis of ZIF-8 and Cu@ZIF-8 nanoparticles.
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