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Abstract

This study aimed to design and synthesize a magnetic nanoparticle with a high ability to
deliver both paclitaxel and siRNA to MCF-7 cells. For this purpose, Chitosan-poly
lactic acid-(PEG) polyethylene glycol-(FA) Folic acid copolymer was first synthesized,
then it was used to encapsulate iron oxide nanoparticles, paclitaxel, and siRNA-FAM.
Scanning electron microscope (SEM) and transmission electron microscope (TEM)
were used to investigate the morphology of nanoparticles. Particle size and zeta
potential of MFMNPs/siRNA/PTX nanoparticles were also evaluated using dynamic
light scattering (DLS). To investigate the biocompatibility of MFMNPs nanoparticles
and their ability to co-deliver paclitaxel and siRNA to MCF-7 cells, MTT assay,
fluorescence microscope, and flow cytometry were used, respectively. The results of the
present research showed that MFMNPs/siRNA/PTX nanoparticles have a spherical
structure with particle size and zeta potential of about 250 nm and -9+1.6 mV,
respectively. The results of the MTT assay showed that MFMNPs have good
biocompatibility and a high potential to deliver paclitaxel to MCF-7 cells. The 1C50
values for MFMNPs/PTX and MFMNPs/siRNA/PTX nanoparticles were 76.5 and 78.3
nM, respectively. The results of fluorescence microscopy and flow cytometry of MCF-7
cells treated with MFMNPs showed that the MFMNPs have a high ability to transfer
SIRNA to MCF-7 cells. These results showed that the amount of sSIRNA-FAM transfer
by MFMNPs nanoparticles to the MCF-7 cells was 58.63%.
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