oy L 0 0 VT (59 im0 )3950 (6 55y W 0 5o (o 32 9 iens
P15 w3 et TS5 s 5 g0l ¢ (gazmo e’ UG B 1,053 (sobe by 3t ™ pulas (390200 L0U
Sl <S8 o) L oSl s psle 39Sl 53055 5"
Sl s ) Lol ol s ple oals (AL psle 55,57
Sl <S5 o) L oS i psle 5aSls glats S 05,5 T
Sl i s o ol - Sty pole SIS (St a5y (oS85 el 05T
olel s e plol tnlpinl sonlpinl cwsipe § (25 Jle (bj5a] gaine ®
n.khatir@alzahra.ac.ir s cogesms Lol -yt oaiyss *

ouuS

ol £33y 51 o b 0 55 (ZNO) (55, 9T S35 (S ST oI55 (oy 2 &2 (20 j5bar gy
E.) (hiepsS 65t @55 99 pl )0 ool (m,Seend collad g wind i J5m o s g s anlllae 550 5530
Oigeind Sawd g (5 I Sal> g, 90 5 eoliiwl L PPM Feee g1 oot slacdile ;o (S. QUIEUS) cutep 5 4 (COlI
s (6 gt sl B CON (6 25T a5 ols ()l Lol gl 8 ) s poe alles ladie So3lil o, 51 5
Zn0) 6,34l £ 99 ;2 .00,5 o3k 6,55k 90 pl (Jokw o lgns (g Lle gl s Ylezzl ol cplas ols ylis ol 3436 4
el azgs BB sl Coge ZNO JLslo b pgsp (599380 Lol cdings o9, Setis Cosls 6l,ls (ZN0.98CE€0.0202 4
290 a5 Cuol ] Sl b cal 09 5555 pos e ol slaaised ;0w pasdlls Hld oS (o )sboay i (Sse H
2380 508 Lol (29, 5end ols> d5nr g (35l LSle o Sigld e Sl ol ogdle poryes b (99,5
sl ) 4l ol Como pg o b oot o0 S35l solon glacSalig lacSans Glbl o ad, poc gloalls s i3
R

Developing Antibacterial Materials: Synthesis and Characterization of Cerium-Doped
Zinc Oxide Nanoparticles

Abstract
This study specifically investigates the antibiotic properties of cerium-doped zinc oxide

(Zn0O) nanoparticles. The _nanoparticles were synthesized using a green sol-gel method, and
their antimicrobial activity was evaluated against two bacterial strains: Gram-negative (E. coli)
and Gram-positive (S. aureus), at concentrations of 1000 and 4000 ppm. The assessment was
performed using both:well diffusion and disk diffusion methods by measuring the diameter of
the inhibition zones. The results demonstrated that E. coli exhibited greater sensitivity to the
nanoparticles, which is likely attributable to structural differences in the cell walls of these two
bacterial species. Both types of nanoparticles (pure ZnO and Zno.ggCeo0202) showed
antimicrobial properties; however, the incorporation of cerium into the ZnO structure
significantly enhanced its antibiotic efficacy, as evidenced by the larger inhibition zones
observed in the cerium-containing samples. These findings indicate that cerium doping, in
addition to inducing morphological changes in the nanoparticles, also leads to improved
antimicrobial properties. The increased diameters of inhibition zones around the disks and
wells containing cerium-doped nanoparticles further confirm this observation.

Keywords: Biopolymer, sol-gel, green synthesis, zinc oxide-cerium nanoparticles
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