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Abstract
Proliposomes are phospholipid formulations that generate liposomes upon addition of aqueous phase [1,2]. Paclitaxel (PTX) is an anticancer drug with wide activity against many types of cancer such as ovarian carcinoma, prostate cancer, lung cancer, breast cancer, head and neck cancers and AIDS-related Kaposi’s sarcoma [3]. Taxol is a commercially available formulation of PTX consisting of the drug dissolved in ethanol and Cremophor EL (polyoxyethylated castor oil) (50:50v/v). However, the serious toxic effects caused by Cremophor EL means that finding alternative vehicles is highly in need [3]. The aim of this study is to design and characterize alcohol-based PTX proliposomes as potential solubilizers and vehicles that can generate anticancer liposomes. Proliposomes were prepared by dissolving lipids consisting of soya phosphatidylcholine (SPC), hydrogenated soya phosphatidylcholine (HSPC) or dipalmitoyl phosphatidylcholine (DPPC) with cholesterol (Chol; 1:1) in ethanol. PTX was dissolved in the alcoholic solution and deionized water was added to have drug concentrations of 0.1, 0.3, 0.5 or 1 mg/ml, followed by probe-sonication. Size analysis, zeta potential measurements and liposome morphology studies were performed using dynamic light scattering, laser Doppler velocimetry and transmission electron microscopy (TEM) respectively. Cytotoxicity was evaluated in vitro by MTT assay using normal glial (SVG-P12) and glioma (U87-MG) cell lines. The anticancer effect of proliposome formulations were compared to PTX alone without liposomes. Small unilamellar vesicles (SUVs) were generated from the proliposomes, as confirmed by TEM and size analysis (Fig. 1). Zeta potential of the vesicles was neutral or slightly negative, and the surface charge tended to increase slightly by increasing the drug concentration (fig. 2). DPPC liposomes offered the highest drug entrapment (67-78%), followed by SPC (48-64%) and HSPC liposomes (31-53%). Cell viability was dependent on formulation; thus, PTX-DPPC liposomes had higher cytotoxicity against U87-MG cells compared to PTX-SPC and PTX-HSPC formulations. Moreover, the viability of the malignant cells was much lower than that of normal cells, indicating cancer targeting properties of the formulations. Proliposomes provided a promising approach to solubilize PTX and generate anticancer liposomes which were able to kill malignant cells selectively. DPPC liposomes provided the highest drug entrapment and better ability to kill cancer cells compared to SPC and HSPC liposomes. 
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Fig. 1. Size (Zaverage) of liposomes after probe sonication (n=3 ± SD). 
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Fig. 2. Zeta potential of liposomes after probe sonication with a range of paclitaxel concentrations (n=3 ± SD).
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