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Abstract: The convergence of green nanotechnology and phytopharmacology represents a transformative
strategy to overcome the limitations of conventional cancer therapies. In this review, the green synthesis design
and dual-functional biological activity of eugenol-capped metal/metal oxide nanoparticles (specifically Ag, ZnO,
and Fe;0,) were synthesized and evaluated against two major malignancies: lung and gastric cancers (lung
adenocarcinoma (A549) and gastric adenocarcinoma (AGS)). The results indicate that a simple and reproducible
co-precipitation method, utilizing Eg as a dual reducing and stabilizing agent, produces stable crystalline and
colloidal nanoparticles (20-50 nm) with prominent physicochemical properties. Comparative cytotoxicity
evaluation demonstrates a consistent potency (Ag-NPs > ZnO-NPs > Fe;0,-NPs) and reveals significant tumor-
type dependent sensitivity, with A549 cells exhibiting greater vulnerability than AGS cells. Conversely, these
same nanoparticles, particularly ZnO nanoparticles, demonstrate considerable free radical scavenging capacity in
cell-free DPPH assays, indicating a unique property imparted by Eg. Consequently, this innovative approach is
promising for the development of effective cancer therapies with fewer side effects.
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Measurement Results

Date : Saturday, July 19, 2025 04:28:00 E.U
Measurement Type : Zeta Potential

Sample Name Sample204

Temperature of the Holder : 249 °C

Dispersion Medium Viscosi ty  : 0.897 mPas

Conductivity : 0.267 mSicm

Electrode Voitage : 34V

Calculation Results
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Zota Potential (Mean)
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Measurement Type : Zeta Potential
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Temperature of the Holder : 2

Disi Medium Viscosity : 0.895 mPa's
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Abstract: The convergence of green nanotechnology and phytopharmacology represents a transformative
strategy to overcome the limitations of conventional cancer therapies. In this review, the green synthesis design
and dual-functional biological activity of eugenol-capped metal/metal oxide nanoparticles (specifically Ag, ZnO,
and Fe;0,) were synthesized and evaluated against two major malignancies: lung and gastric cancers (lung
adenocarcinoma (A549) and gastric adenocarcinoma (AGS)). The results indicate that a simple and reproducible
co-precipitation method, utilizing Eg as a dual reducing and stabilizing agent, produces stable crystalline and
colloidal nanoparticles (20-50 nm) with prominent physicochemical properties. Comparative cytotoxicity
evaluation demonstrates a consistent potency (Ag-NPs > ZnO-NPs > Fe;0,-NPs) and reveals significant tumor-
type dependent sensitivity, with A549 cells exhibiting greater vulnerability than AGS cells. Conversely, these
same nanoparticles, particularly ZnO nanoparticles, demonstrate considerable free radical scavenging capacity in
cell-free DPPH assays, indicating a unique property imparted by Eg. Consequently, this innovative approach is
promising for the development of effective cancer therapies with fewer side effects.

Keywords: Green synthesis, eugenol, metal nanoparticles, gastric and lung cancer, cytotoxicity and antioxidant
activity.
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