Preparation and characterization of SN-38-encapsulated phytantriol cubosomes containing α-monoglyceride additives
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Abstract
7-Ethyl-10-hydroxycamptothecin (SN-38) is an anti-tumor drug, which exerts its activity through the inhibition of DNA topoisomerase I enzyme. SN-38 is a potent active metabolite of anticancer pro-drug irinotecan (CPT-11, a derivative of camptothecin alkaloid) which has been approved as an anticancer agent in its own right. However, the clinical development of SN-38 has been hampered by its poor aqueous solubility and chemical instability. In this study, we have developed SN-38-encapsulated phytantriol (PHYT) cubosome to resolve these problems. Six α-monoglyceride additives, including monocaprylin, monocaprin, monolaurin, monomyristin, monopalmitin and monostearin have been used to prepare PHYT cubosomes by probe sonication. The mean particle size, polydispersity index (PDI) and zeta potential values of these systems were around 190−230 nm, 0.19−0.25 and −17 to −22 mV, respectively. Small-angle X-ray scattering (SAXS) analyses confirmed that the SN-38-encapsulated PHYT cubosomes existed in the PnEQ \* jc2 \* "Font:MS PMincho" \* hps10 \o\ad(\s\up 11(＿),3)m space group both with and without the additives. The monoglyceride additives led to around 2-fold increase in the solubility of SN-38 compared with the PHYT cubosome. Drug encapsulation efficiency (EE) of PHYT cubosome with additives was greater than 97%. The results of a stability study at 25ºC showed no dramatic changes in the particle size or PDI characteristics, with at least 85% of the SN-38 existing in its active lactone form after 10 days, demonstrating the high stability of the cubosome nanoparticles. Furthermore, SN-38 was slowly released from the cubosomes with additives approximately 55% over 96 h, in vitro under physiological conditions. Taken together, these results show that the SN-38-encapsulated PHYT cubosome particles are promising drug carriers that should be considered for further in vivo experiments.
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