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Introduction: Cancer and its treatment remain among the major challenges of

Keywords: modern society. Today, nanoparticle-based techniques are widely employed in
Breast Cancer various aspects of cancer research and therapy. In this regard, graphene and its
Cell Culture derived nanoparticles, due to their unique properties, have found extensive
Graphene/Cobalt applications in different biomedical fields. Therefore, the present study aims to

Oxide/Neodymium Oxide synthesize graphene/cobalt oxide/neodymium oxide (G-Co304/Nd,O3) hybrid
Nanoparticles nanoparticles and evaluate their anticancer activities under /n vitro conditions. The
In Vitro Study efficiency and advantage of these hybrid nanoparticles lie in their greater potential
as anticancer agents compared with individual nanoparticles.
Methods: In this study, the synthesis of G-Co0304/Nd,O3 was investigated. The
physicochemical properties of the nanoparticles were evaluated using DLS, XRD,
FESEM, TEM, VSM, DRS, and FTIR. In the next step, the anticancer properties were
assessed on MDA-MB-231 cells.
Results: The results showed that G-Co30,/Nd,O3 exhibited an average particle size
of approximately 25 nm based on XRD analysis, while a hydrodynamic diameter of
about 425 nm was obtained from DLS measurements. The zeta potential was
determined to be around —17 mV. In the MTT assay, the ICs, values of the graphene-
based nanoparticles were 3.6 and 0.33 pM after 24 and 48 hours, respectively,
indicating 3.6- and 1.6-fold higher effectiveness compared to nanoparticles without
graphene. Moreover, mitochondrial membrane disruption at 100 pM was
significantly higher than in the control group.
Conclusion: In this study, G—Co304/Nd,O3z nanoparticles were successfully
synthesized and characterized. The results demonstrated that graphene-containing
nanoparticles exhibited stronger anticancer effects than their graphene-free
counterparts, resulting in increased production of reactive oxygen species and
disruption of the mitochondrial membrane. These effects, which were both time- and
concentration-dependent, suggest that these nanocomposites may represent a
promising option for targeted breast cancer therapy.
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