PLGA nanoparticles as paclitaxel delivery system for the treatment of breast cancer
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Abstract

The treatment of breast cancer with the chemotherapeutic drug paclitaxel (PTX) is not entirely
effective because of its low specificity for tumor tissues resulting in nonspecific toxicity [1]. Besides, the
high PTX insolubility requires the use of the solvent Cremophor® EL which produces severe side effects
[2]. Nanotechnology allows the use of nontoxic drug transporters that may enhance the specificity of
drug for tumor tissues and avoid the use of toxic solvents. One example of these carriers are poly(lactic-
co-glycolic acid) (PLGA) nanopatrticles, one of the nanocarriers most studied in nanomedicine because
of their biodegradability and good biocompatibility [3]. Thus, the aim of this study is to study the
antitumor effect of drug PTX carried by PLGA nanoparticles and to compare with the free drug.

For this purpose toxicity studies were carried out by hemolysis assay with human erythrocytes
exposed to PLGA blank nanoparticles. Furthermore, human breast cancer cell lines (MCF-7, MDA-MB-
231) and a no tumor cell line (MCF-10A) were treated with PTX, PTX-PLGA, and PLGA for cytotoxicity
and cell cycle assays. The cellular uptake of nanoparticles was studied with PLGA nanoparticles loaded
with the fluorophore nile red (NR) by confocal microscopy and flow cytometry. Also, multicellular tumor
spheroids were generated and exposed to the same treatments above for a preliminary study before the
in vivo assays.

The results showed a good biocompatibility of PLGA nanopatrticles in the hemolysis assay and the
proliferation study with cell lines. It was also observed a higher cytotoxic activity of PTX when is loaded
to PLGA nanopatrticles. Tumor cells treated with PTX-PLGA showed a greater reduction of the PTX ICsq
value (58,74% MCF-7, 23,5% MDA-MB-231), however the pattern of cell cycle was not altered. This
higher antitumor effect was also observed in multicellular tumor spheroids. Cellular internalization
studies showed a higher cell uptake of NR when is loaded to PLGA nanoparticles in comparison with a
NR solution. These differences are greater with high exposure times.

From these preliminary results, we suggest that PTX-loaded nanoparticles could be a safe and
useful tool to be used for the treatment of breast cancer because of their biocompatibility, good tumor
cell uptake and higher drug cytotoxicity.
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Figure 1. MDA-MB-231 prolifferation study (A), confocal images of MCF-7 cells treated with NR and
NR-loaded PLGA nanoparticles (B) and MCF-7 cell uptake study by flow cytometry (C).
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