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Antiproliferation activity of etoposide formulated in a nanoemulsion
consisting of black currant seed and organic evening primrose oils
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Abstract

Formulating etoposide (ETP) into a nanoemulsion (NEs) based on combining two natural
oils, black currant seed oil, and organic evening primrose oils may improve its
antineoplastic activity in cancer cells. The present study aimed to synthesize, characterize
and in vitro evaluate the cytotoxic effect of ETP when loaded in three NEs, prepared in
various buffers and designated as BC/EP-NE5, BC/EP-NE7, and BC/EP-NE-D, on lung,
colon, and ovarian cancer cells. The entire NE formulas were prepared by the
ultrasonication method and physically characterized by UV-Vis spectrophotometer and
zetasizer. The anti-proliferation effect of the produced formula on the cancer cells was
investigated at various concentrations for 24 h using the cell counting kit-8. In order to
detect the apoptotic effect of NEs formulas, mitochondrial staining kit, annexin V-FITC
double staining, nucleosome detection, light microscopy and DAPI fluorescent stain were
utilized. The collagen-based cell invasion assay assessed the anti-invasion effect of the
EP-NES5 /produced NE formulas. According to the zetasizer, the average diameters of BC
EP-NE-D (19.55 £ 1.01) nm /EP-NE7 (75.19 £ 9.01) nm, and BC/(59.42 £ 2.5) nm, BC
EP-/were markedly increased when loaded with ETP to be (144.6 + 5.3) nm for ETP-BC



EP-NE-/EP-NE7, and (87.63 = 3.3) nm for ETP-BC/NES5, (236.9 £ 6.8) nm for ETP-BC
D. The ETP-loaded BC/EP-NEs showed a noticeably quick-release profile than the native
ETP solution. The cell proliferations of HCT116 and SK-OV-3 cells treated with ETP-
BC/EP-NEs and BC/EP-NEs were markedly decreased when compared to the native ETP.
In the case of A549 cells, ETP did not have any notable effect on the cellular proliferation,
while a considerable decrease was detected in the proliferation of the cells exposed to the
EP-NEs and ETP-BC/EP-NEs formulas. Only (ICs = 0.003 + 0.001) (v/v) of ETP-/BC
BC/EP-NE-D and (ICso = 1.7 £ 0.7) (v/v) of ETP-BC/EP-NE5 was able to cause 50%
reduction in the SK-OV-3 and HCT116 cellular growth respectively, which was strikingly
lower than that of native ETP (ICso = 4.75 = 2.10) uM and (ICso =18.1 £ 3.2) uM,
respectively. In terms of A549, the ICso of ETP-BC/EP-NE7 (0.20 = 0.05) (v/v) was half
than the 1Cso of BC/EP-NE7 (0.42 £ 0.03) (v/v). Additionally, the signs of apoptosis, such
as the loss of the mitochondrial membrane potential, increased amount of apoptotic cells,
and enhancement in the mono- and oligo-nucleosomes ratios were larger when SK-OV-3,
HCT116, and A549 cells were treated with ETP-loaded BC/EP-NEs. Regarding the
invasion assay, the ETP-loaded BC/EP-NESs have a potent anti-invasion effect since it can
suppress the invasion of 55 %, 45.8 %, and 66 % of the SK-OV-3, HCT116, and A549
cells, respectively. In conclusion, incorporating ETP into BC/EP-NEs formula had
improved the anti-tumor and anti-invasion effect on SK-OV-3, HCT116, and A549 cancer

cells.



