Application of Polyphenol nanoformulations for cancer
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Abstract
Polyphenols have been utilized for the prevention and treatment

of several illnesses due to their significant antioxidant, anti-

inflammatory, immunomodulatory and especially antineoplastic
effects. Neoplasms are formed due to the uncontrolled cell
proliferations which lead to one of the main global health
concerns, cancer. Despite their remarkable health-promoiing
effects, polyphenols have a low oral bioavailability which limits
their clinical application. One of the ways to solve this problem is
nanonization. Nanoformulations of natural polyphenols as
bioactive agents, like resveratrol, curcumin, quercetin,
epigallocatechin-3-gallate, chrysin, baicalein, luteolin, honokiol,
silibinin, and coumarin derivatives, cause the better efficacy for
the prevention and treatment of cancer. Nanonization and
nanoformulation methods for phytochemical agents have great
impacts on targeted therapy and bioavailability, as well as the
stability of these agents. Nowadays, lots of formulations are
designed for delivery of polyphenolic compounds, including
liposomes, solid lipid nanoparticles, gold nanoparticles,
nanosuspensions and polymeric nanoparticles that all these
mentioned formulations and vehicles have resulted in increased
intracellular concentration, better antineoplastic activity,
controlled release ofthe drugs and improvement of proapoptotic
activity againsttumor cells. In conclusion, natural polyphenols
have some barriers in terms of their bioavailability and their
toxicity for the normal cells which can be overcommed by utilizing
nanoformulation-based technologies that can improve the
bioefficacy of the mentioned drugs. Therefore, nanonization
process can boost the effects of natural polyphenols against
cancer by diverse mechanisms. Future mechanistic, preclinical,
and clinical studies are essential to confirm the safety and
efficacy of polyphenol nanoformulations in the treatment of
malignancies.
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Figure | Polyphenol nanoformulations and their mechanisms as antineoplastic agents.
Abbreviations: Casp-3 and -9, caspase-3 and caspase-; MAPK/ERK, mitogen-activated protein kinasesfextracellular signal-regulated kinases.
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