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Abstract

Abstract

Multidrug resistance (MDR) is one of the main reasons for the failure of
chemotherapy for breast cancer, there is of great theoretical and clinical significance to
further study the strategy to reverse multidrug resistance in breast cancer.

Paclitaxel (PTX) has been one of the most successful anti-cancer drugs in clinical
application. PTX mainly exists in the mixture such as Cremophor EL/absolute ethanol
like Taxol® to increase solubility. Unfortunately, serious side effects of Taxol, such as
hypersensitivity, nephrotoxicity, poorly targeting and multidrug resistance inducing
have been reported. There is great need to develop some novel PTX-loaded carriers in
worldwide.

To solve problems mentioned above, this paper aims to develop a versatile PTX
drug delivery nanoparticles system which can reverse multidrug resistance in tumor,
and have the dual function of magnetic targeting and photodynamic therapy
(photodynamic therapy, PDT). The modificated 10 nm magnetic nano-particles were
prepared by hydrothermal coprecipitation firstly, the spherical morphology of
Fe304@Si0; nanoparticles and amino-functionalized Fe3O4@SiO2 were confirmed by
transmission electron microscopy (TEM). Then dual drug-loaded Fe3;O4@SiO>
magnetic nanocomposites were prepared by self-assemble with pluronic micelles,
which loaded paclitaxel and phthalocyanine zinc by thin-film dispersion method, the
composites had the average particle size of 277.9 nm and the average zeta potential -
17.1 mV. The X-ray diffraction (XRD) analysis indicate the nanocomposites were in
the same form with primitive lattice type, and the magnetic properties of the magnetic
nanoparticles and the nanocomposites were characterized by the vibrating sample
magnetometer. Secondly, MCF-7/MDR cell line was established by stepwise exposure
of breast cancer line MCF-7 with stable growth of PTX. The resistance index (RI) of
MCF-7/MDR cells was up to 36.24, this showed that an obvious cross-resistance to

Docetaxel and Vincristine has been achieved.
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Abstract

Results showed that dual drug-loaded magnetic nanocomposites are more likely
to be uptake by MCF-7 and MCF-7/MDR cells compared with paclitaxel solution in
vitro, which indicate that the nanocomposites have the ability to reverse multidrug
resistance in tumor. On the other hand, the nanocomposites can increase the sensitivity
of the cancer cells to anti-cancer drugs and kill breast cancer MCF-7 cells more easily
when combined with photodynamic therapy (dose:36 J/cm?). These results showed that
the nanocomposites can enhance the sensitivity of the cancer cells to anti-cancer drugs
with concentration-dependence. In vivo results showed that the quantity of PTX
accumulated in tumor sites from the nanocomposites was 3.47 folds higher than that
from the free group with the presence of external magnetic field after 8h, which
demonstrated that the nanocomposites have a good potential for targeting therapy,
fluorescence imaging, as well as the MRI (Magnetic Resonance Imaging).

These results demonstrated that the prepared dual drug-loaded Fe;O4@SiO»
magnetic nanocomposites can effectively reverse the multidrug resistance of the breast
cancer cells, it is of great benefit to improve the clinical application value of PTX, and
even provide a valuable reference to the research of MRI and fluorescence cryo-

imaging.

Key words: Multidrug resistance; Breast cancer; Paclitaxel
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Figure 1.3 The structure of micelle
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