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2 HYDROTHERMAL SYNTHESIS ROUTE (CS-ZnO)
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ZnO is a versatile metal oxide
with well-known antimicrobial Precursor Chitosan Chitosan Mixing pH adjustment  Hydrothermal Washing Freeze-drying ZnO-chitosan
. - solution precipitation addition treatment (lyophilization) powder
and anticancer properties. T .
| Zn(NO):(aq) NaOH10M  Chitosan+ 1% (maogeticstiming  NaOH 10 M T=200°C  withdistilled Removal of water ~ White powder
Chi . I bionol ol -3.5 pH ~ 3.5 acetic acid pH -9.5 P = 100 atm water until and obtaining
itosan is a natural biopolymer t=1-3h pH-7 dry powder

with biocompatibility and . > / e / T1¢ . /
functional groups for hybrid systems. ‘ L3 || £ /

The combination of ZnO and chitosan it
H A H H

can lead to hybrid materials with
Investigated samples and hydrothermal conditions

enhanced structural, morphological b
and biological properties.
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of ZnO-chitosan materials ~ 1:6 (CS-Z3, CS-Z_{}) | P = 100 atm P = 100 atm +/ Antimicrobial
for biomedical applications. 1:9 (CS-Z5, CS-Z6) + Hybrid materials

v ZnO-chitosan powders
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XRD patterns confirm the wurtzite structure of Zn0O. FT-IR spectra reveal the characteristic bands of ZnO ARE R . , , , . : . decrea
with &e characteristic diffraction peaks and chitosan, confirming the successful formation SEM images show different morphologies, from quasti-spherical The e chitosan content - nds i e
' ' of the hybrid materials. to irregular aggregates, depending on the chitosan content. the specific surface area and particle size.

= Microbial growth (ODgso, 2 h) Biofilm formation (ODgso) )
SablELE e E.coli C.albicans S ElrELE e E.coli C.albicans S.aureus P.aeug. E.coli C.albicans S. aureus P.aeug. E.coli C.albicans
1314 1,653 1,348 0,301 3.207 2.986 3.001 3.215 1.0x108 7.2%107 2.0x107 1.7x10°
0,099 0,082 0,086 0,097 3,428 3,468 3,427 3,158 0 0 1,3x101 0
0,120 0,084 0,060 0,077 3,473 3,186 3,462 3,195 0 0 0 5
0,077 0,143 0,086 0,087 3,445 2,614 3,491 3,203 0 0 2 1,1x10%
ll 0077 0,055 0,049 0,169 3,473 2,909 3,434 3,101 0 0 4 1,5%10
0,060 0,173 0,041 0,130 3,452 3,472 3,454 3,112 0 0 0 2,1x10! :
0,028 0,308 0,164 0,090 i 3,437 2,660 3,000 2,568 0 0 4 2,0x101 ‘
ZnO- chxtosan systems exhibited significant antimicrobial activity The lowes( biofilm formation was registered for CS-Z2 (E. coli)
agamst both bacterial and fungal strams and CS-Z5 (C. albicans).
5 CYTOTOXICITY AND LIVE/ DEAD ASSAY - SH-SY5Y CELLS

- ZnO-chitosan materials were successfully
synthesized via a hydrothermal method.

Viability (%) Live/Dead assay - SH-SY5Y cells 7
v Structural, morphological and textural properties
v
v
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Control CS-Z1 CSZ2 (S23 (OS24 CS25 CS-Z6 : | neuroblastoma cells.
The investigated materials induced a significant Live/Dead assa) confirmed a decrease in the number of viable cells These results support the potential of ZnO-chitosan |
reduction in SH-SYS5Y cell viability. and an increase in non-viable cells after treatment with ZnO-chitosan systems. systems for biomedical applications.

were correlated with the synthesis conditions.

The materials exhibited significant antimicrobial
activity against both bacterial and fungal strains.

Pronounced cytotoxic effects against SH-SYSY P
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