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Abstract
Here, we develop DOPE-albumin conjugate (HSA-DOPE), which self- assemble to form lipid-core albumin nanoparticles (NPs). Usual procedure to prepare albumin nanoparticles is by using cross-linker. The removal of excess cross-linker is challenging, which leads to toxicity. However, HAS-DOPE could self-assemble in aqueous environment, and load a hydrophobic anticancer drug, curcumin (CUR).
Nano-therapeutic intervention in cancer is promising as nanocarriers improve biopharmaceutical properties of the drug, and allow them to get accumulated in cancer by Enhanced Permeability and Retention (EPR) effect. Use of albumin as the nanocarriers-building material is advantageous as albumin shows excellent biocompatibility, high stability, long biological half-life, and high drug loading. Albumin interacts with SPARC (secreted protein, acidic and rich in cysteine) and gp60 receptors over-expressed in tumor, which allows albumin nanoparticles to be actively targeted to tumor region. HSA-DOPE, and Cur-loaded HSA-DOPE NPs were physico-chemically characterized by using infra-red spectroscopy, gel permeation chromatography, differential scanning calorimetry, X-ray diffraction spectroscopy, circular dichroism, dynamic light scattering, transmission electron microscopy, drug loading, encapsulation efficiency, and haemolysis studies. The nanoparticles had particle sizes of ~210 nm and was spherical under transmission electron microscopy. The NPs loaded Cur efficiently with encapsulation efficiency and drug loading ~80 and 21
%, respectively. NPs demonstrated sustained Cur release for over 70 h.
In vitro studies, including cellular uptake, and cytotoxicity were carried out using murine breast cancer cells, 4T1 and human breast cancer, MDA-MB-231 cell lines. The cell studies demonstrated that the NPs were taken up efficiently by cancer cells, reduced cell viability significantly compared to free Cur in dose dependent manner. The




treatment with Cur-HSA-DOPE was efficacious in killing MDA-MB-231 compared to 4T1. The NPs formulation was effective in decreasing cell viability of MDA-MB-231 spheroids. The in vivo study results executed by using 4T1-tumor bearing mice demonstrated potential of this nanomedicines in breast cancer therapy.
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