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Abstract: The aim of this study was to obtain essential oil (LNEO) from the Laurus nobilis L. plant,
and to prepare LNEO-loaded poly lactic-co-glycolic acid (PLGA) nanoparticles (NPs) as an approach
in cancer treatment. The components of the obtained LNEO were analyzed using GC-MS. The LNEO-
NPs were synthesized by the single-emulsion method. The LNEO-NPs were characterized using
UV-Vis spectrometry, Dynamic Light Scattering (DLS), Scanning Electron Microscopy (SEM), and a
DNA binding assay, which was performed via the UV-Vis titration method. According to the results,
the LNEO-NPs had a 211.4 ± 4.031 nm average particle size, 0.068 ± 0.016 PdI, and −7.87 ± 1.15 mV
zeta potential. The encapsulation efficiency and loading capacity were calculated as 59.25% and
25.65%, respectively, and the in vitro drug release study showed an LNEO release of 93.97 ± 3.78%
over the 72 h period. Moreover, the LNEO was intercalatively bound to CT-DNA. In addition, the
mechanism of action of LNEO on a dual PI3K/mTOR inhibitor was predicted, and its antiproliferative
activity and mechanism were determined using molecular docking analysis. It was concluded that
LNEO-loaded PLGA NPs may be used for cancer treatment as a novel phytotherapeutic agent-based
controlled-release system.

Keywords: laurel essential oil; PLGA; controlled release system; nanoparticle; DNA binding

1. Introduction

According to the World Health Organization (WHO), cancer is the second leading
cause of death worldwide, accounting for around 10 million deaths annually. Globally,
one in six deaths are associated with cancer. It is estimated that cancer-related deaths
will increase by 70% in 2027 [1]. Cancer-causing infections, such as hepatitis and human
papilloma virus (HPV), are responsible for approximately 30% of cancer cases in low- and
middle-income countries [2]. More than 90% of high-income countries have comprehensive
treatment, while less than 15% of low-income countries have this opportunity [3].

Traditional cancer treatment includes different interventions such as chemotherapy,
surgery and radiation therapy; however, these treatment modalities also damage the
adjacent healthy cells [4]. New anti-proliferative drugs are used for cancer treatment,
but they come with severe adverse effects, toxicity and have high costs. Therefore, cost-
effective and biocompatible therapeutic applications are needed [5]. New natural products
will play an important role in this period. Many of the antitumor agents currently used
in clinical practice are of natural origin. Among the great diversity of phytochemicals,
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PBS phosphate-buffered saline
SD standard deviation
SEM scanning electron microscopy
CT-DNA calf thymus DNA
PI3K/mTOR phosphatidylinositol 3-kinase/mammalian rapamycin target
ADME absorption, distribution, metabolism, excretion
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10. Turek, C.; Stintzing, F.C. Stability of essential oils: A review. Compr. Rev. Food Sci. Food Saf. 2013, 12, 40–53. [CrossRef]
11. Turasan, H.; Sahin, S.; Sumnu, G. Encapsulation of rosemary essential oil. LWT-Food Sci. Technol. 2015, 64, 112–119. [CrossRef]
12. Asbahani, A.; Miladi, K.; Badri, W.; Sala, M.; Addi, E.A.; Casabianca, H.; Mousadik, A.; Hartmann, D.; Jilale, A.; Renaud, F.N.R.; et al.

Essential oils: From extraction to encapsulation. Int. J. Pharm. 2015, 483, 220. [CrossRef] [PubMed]
13. Pereira, M.C.; Oliveira, D.A.; Hill, L.E.; Zambiazi, R.C.; Borges, C.D.; Vizzotto, M.; Mertens-Talcott, S.; Talcott, S.; Gomes, C.L.

Effect of nanoencapsulation using PLGA on antioxidant and antimicrobial activities of guabiroba fruit phenolic extract. Food
Chem. 2018, 240, 396–404. [CrossRef]

14. Wang, Y.; Qu, W.; Choi, S. FDA’s Regulatory Science Rogram for Generic PLA/PLGA-Based Drug Products. Am. Pharm. Rev.
2016, 20, 5–9.

15. Wu, P.; Zhou, Q.; Zhu, H.; Zhuang, Y.; Bao, J. Enhanced antitumor efficacy in colon cancer using EGF functionalized PLGA
nanoparticles loaded with 5-Fluorouracil and perfluorocarbon. BMC Cancer 2020, 20, 354. [CrossRef] [PubMed]

16. Stevanovic, M.; Uskokovic, D. Poly (lactide-co-glycolide)-based micro and nanoparticles for the controlled drug delivery of
vitamins. Curr. Nanosci. 2009, 5, 1–14. [CrossRef]
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