Multifunctional iron oxide nanoparticles for
targeting metastatic breast cancer cells
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Introduction

Breast cancer Is the most frequently diagnosed cancer and the leading Targeting chemotherapy effect

cause of cancer death among females worldwide, accountings for 25% ~ Conjugation of doxorubicin to CA-SPIONs showed to
of all cancer cases and 15% of all cancer deaths among females. Increase the killing effect on breast cancer cells without

Nanocarriers can be effective anticancer drug delivery systems for  sjde effects on normal mammary epithelial cells (MCF-
preventing and treating breast cancer. 10A).
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magnetic field has made them a useful tool for theranostics i the fusion
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= The results demonstrated the potential of the DOX-CA SPIONs to achieve dual tumor
Materl aIS and methOdS targeting by magnetic field-guided in breast cancer cells, and exploit the incredible
possibilities to kill in a target way the cancer cells. This project is an upgrade in the breast
cancer treatment in the framework of personalized nanomedicine. MNPs are the most
In vitro evaluation on breast cancer cells optimal choice for use as anticancer agents due to their unusual beneficial properties,

The therapeutic effect of DOX-CA-SPIONs was evaluated by cell viability most notably enhanced drug availability for prolonging the drug effects in tumor tissues.

assay on the following cell lines: MCF-7 (Human breast cancer cells In conc_lusmn, this st_udy indicates that SPIONs are promising therapeutic agents fc_)r
magnetic hyperthermia of breast cancer cells and offers a dual magnetotherapeutic

ER+/PR+), Triple negative MDA-MB-231 breast cancer cells, MCF-10A approach with iron oxide nanoparticles as the sole heat mediators. We demonstrated that
(Mammary epithelial cells). In this way we tried to verify the selectivity of iron oxide nanoparticles can be remotely activated with an alternating magnetic field,

magnetic hyperthermia treatment induced by SPIONS on kiIIing breast cancer achieving a very efficient heat conversion. These results are promising for applications in
! f1 | thelial I biomedicine, but further in vivo and in vitro investigations of the efficacy and safety of
Cells respect to hormal mammary epitnelial Celis. these magnetic nanoparticles are necessary to optimize their use in various applications

like targeted drug delivery for anticancer therapy.

Conjugation of DOX to CA-SPIONSs

For drug conjugation to modified CA-SPIONs, the concentration (50 pug/ml) of ~ Confocal microscopy Images of doxorubicin-loaded iron-oxide
carboxylic acid-coated SPIONs was first sonicated with 0.5, 1, 5 and 50 pM nanoparticles showed a very targeted and localized harmful cellular
concentrations of DOX solution for 0.5 h and then stirred overnight at room  €ffect of DOXCA-SPIONs in the intracellular environment of breast
temperature in the dark. All the samples were centrifuged at 18 000 x g for 1 cancer cells that induce higher apoptotic effect. Nanotechnology also
h. The DOX concentration of all the samples was measured using a standard has the potential to generate unique and highly effective theraputic
DOX concentration curve, generated with a UV-Vis spectrophotometer at the ~ agents and revolutionize the cancer treatment of patients to kill cancer
wavelength of 488 nm. cells without affecting the nearby healthy tissue.
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