
Uncorrected Proof

Jundishapur J Nat Pharm Prod. In Press(In Press):e135027.

Published online 2023 February 15.

https://doi.org/10.5812/jjnpp-135027.

Editorial

Flavonoids in the Treatment of Glioblastoma Using Niosomal

Nanocarrier

Mahmoud Gharbavi 1 and AyyubMojaddami 2, 3, *

1Nanotechnology Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
2Toxicology Research Center, Medical Basic Sciences Research Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
3Department of Medicinal Chemistry, School of Pharmacy, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

*Corresponding author: Toxicology Research Center, Medical Basic Sciences Research Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. Email:

mojaddami.a@gmail.com

Received 2023 January 17; Revised 2023 January 29; Accepted 2023 January 31.

Keywords: Flavonoids, Glioblastoma, Niosome, Baicalein, Phloretin

Cancer is a disorder in which certain cells in the body

grow out of control and spread to other parts of the body

as the disease progresses. According to the National Can-

cer Institute (NCI), in 2022, there were 1,918,040 new can-

cer cases and 609,360 cancer deaths in the United States

(1). Among the types of cancers, glioblastoma (GBM) mul-

tiforme is the most aggressive and destructive brain tu-

mor that cannotbecureddespitemodern treatmentmeth-

ods, including radiotherapy and chemotherapy. The aver-

age life expectancy of these patients is about 14.6 months,

and less than 5% of the patients can survivemore than five

years. A concerted effort is urgently needed to identify and

characterize more effective therapies to alleviate this dev-

astating loss of human life (2, 3).

Flavonoids, as polyphenolic compounds, found in

fruits, vegetables, flowers, chocolate, tea, wine, and other

plant sources are themost common polyphenols found in

nature (4). Flavonoids are a diverse family of compounds

with over 9000 members, including flavones, flavanols,

isoflavones, flavonols, flavanones, and flavanonols. The

safety profile of flavonoids has been described as excellent

(no toxicity at 140 g/day)with no known significant side ef-

fects (5). Flavonoids have a wide range of pharmacologi-

cal effects, including antioxidant, anti-inflammatory, car-

dioprotective, hepatoprotective, antimicrobial, and can-

cer properties (6).

The ability of flavonoids to scavenge free radicals, reg-

ulate cellular metabolism, and prevent oxidative stress-

related diseases have been demonstrated by numerous

studies (7). Among different types of flavonoids, baicalein

and phloretin as polyphenol compounds have strong an-

tioxidant and anti-inflammatory properties (8). They also

show promising therapeutic effects on glioblastoma.

Baicalein and phloretin, however, need to cross the

blood-brain barrier to exert their effects. It has been re-

vealed that lipophilicity, solubility, and topological polar

surface area, among other physicochemical factors, face

significant challengesdespitehavingextremely important

therapeutic effects. Therefore, adopting new drug deliv-

erymethods to transfer therapeutic agents is neededmore

than ever.

The application of nanotechnology may facilitate for-

mulating of chemotherapeutic drugs and the develop-

ment of new therapies that can overcome their solubility,

stability, and side effect problems present in their conven-

tional forms. The application of nanotechnology in drug

delivery has many advantages, such as improving phar-

macokinetic properties, reducing toxicity, and increasing

the half-life of the drugs. Therefore, using nanocarriers

provides researchers and practitioners with a great oppor-

tunity to overcome the problems in drug delivery. Phar-

maceutical nanocarriers are classified into different cate-

gories, including metal, polymer, hydrogel, and ceramic

nanoparticles, as well as lipid-based carriers, such as lipo-

somes and niosomes.

Nano-sized drug carriers have a higher surface-to-

volume ratio, which improves pharmacokinetic proper-

ties, reduces toxicity through the concentration of drug

at the targeted site, facilitates intracellular uptake, and in-

creases drug stability. One of the promising nanocarriers

is niosomes, a bilayer structuremade by self-association of

nonionic surfactants and cholesterol in aqueous phases.

As a biodegradable and biocompatible nanocarrier, nio-

somes have high stability and enable sustained and con-

trolled drug delivery at target sites (9, 10). Generally, nio-

somal structures are influenced by a variety of factors,
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including preparation methods, surfactant types, quan-

tities, lipid hydration temperatures, and reaction dura-

tions. By altering and optimizing these factors, the per-

formance of niosomes could be enhanced for drug deliv-

ery. The sizes of niosomes range from 10 to 1000 nm.

The amphiphilic nature of these nanocarriersmakes them

compatiblewithbothhydrophilic andhydrophobicdrugs.

Hydrophilic drugs can be entrapped inside the core cav-

ity while hydrophobic drugs can be trapped outside it,

in the non-polar region (11). They prevent the elimina-

tion of poorly-absorbed drugs from circulation and pro-

tect them against the biological environments, in addi-

tion to improving their oral bioavailability. As a result,

these niosomal nanocarriers encapsulated with baicalein

and phloretin can be used as therapeutic agents for treat-

ing glioblastoma.
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