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Abstract

Background: Breast cancer is the most common cancer among women around the
world. Occurring of many side effects such as drug resistance, nausea, and vomiting have
encouraged researchers to reduce them by using herbal remedies that have concurrent

anticancer effects.

Method: Components of Mentha piperita essential oil were identified using GC-MS
analysis. The anticancer activity of the essential oil was evaluated three times (24, 48, and 72
h) against human breast cancer cell lines. Nanoemulsion of M. piperita was prepared, and
long- and shorttime stability tests on two selected nanoemulsions were also performed.
Furthermore, antioxidant activity of essential oil and selected nanoemulsions were
investigated by DPPH.

Results: The five major ingredients of M. piperita were menthol (31.08%), L-menthone
(22.11%), camphane (7.03%), menthofuran (6.02%), and Iso menthone (5.86%). Inhibitory
concentration 50% of the essential oil against MCF-7, MDA-MB-231, and MDA-MB-468
were achieved at 165, 25, and 2536 pg/mL, respectively. Anticancer effect of the best
nanoemulsion with mean particle size of 136.933+2.003 nm and narrow particle size
distribution (PDI 0.299+0.066 and SPAN 0.867+0.024) significantly better than non-
formulated essential oil. Interestingly, the effect of nanoemulsion with an exposure time of 24

h was significantly better than that of non-formulated essential oil within 72 h exposure time

Conclusion: Due to the anti-nausea and anti-vomiting effect of M. piperita, the proper
anticancer activity of the prepared nanoemulsion, and its safe and non-toxic ingredients, this
formulation can be used as a medicinal supplement in the treatment of cancer and control of

drugs side effects.
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