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HIGHLIGHTS

> Flavonoids have very beneficial effects on eye health, and also in the treatment of the eye diseases.

> A decreased antioxidant capacity, oxidative stress and inflammatory mechanisms have a significant role in the
development and progression of the ocular diseases.

>  Ophthalmic delivery systems can increase the ocular bioavailability of flavonoids.
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Flavonoids, polyphenolic compounds, have many biological effects, including
antioxidant, free-radical scavenging properties, antiviral, antibacterial, anti-inflammation,
anti-allergic, and anti-carcinogenic effects, anti-platelet, anti-thrombotic, and vasodilating
actions. A decreased antioxidant capacity, oxidative stress, and inflammatory mechanisms
in the ocular tissues are considered to have a significant role in the development and
progression of the ocular diseases. Flavonoids have very beneficial effects on eye health,
and also the treatment of the eye diseases due to their antioxidant, anti-inflammatory and
ocular blood flow enhancing properties. Most flavonoids have low bioavailability
associated with low water solubility. It is important to develop effective ocular drug
delivery systems containing flavonoids for application directly to the eye. This delivery
systems can increase ocular bioavailability and enable flavonoids to reach the internal
structures of the eye more effectively. Furthermore, considering the sensitive nature of
flavonoids as antioxidant agents, especially nano-sized formulations have in particular
become potential carriers for preserving them and improving their bioavailability and
therapeutic efficacy. This review will focus the published studies that have investigated the
development of delivery systems containing flavonoids for the treatment of eye diseases. In
addition, within the scope of this review, flavonoids, common eye diseases, and the
materials used in the preparation of the ophthalmic delivery systems containing flavonoids
are briefly mentioned.

1. Introduction

Flavonoids are a

big family

biological effects, including antioxidant and free-radical
scavenging properties, anti-platelet, anti-thrombotic, and
vasodilating  actions, antiviral, antibacterial, anti-

of plant-derived  jpflammation, anti-allergic, and anti-carcinogenic effects

polyphenolic compounds with diphenylpropane skeletons
that are widely distributed in vegetables and fruits, thus,
regularly consumed in the human diet. The number of
different flavonoids identified until now is over 4000 [1].
Flavonoids, polyphenolic compounds, have several
subgroups depending on the positions of the substitutes
present on the parent molecule, which include flavonols,
flavanones, flavones, isoflavones, flavanols or catechins,
and chalcones [2,3]. These compounds have many

[1,3-5]. They are also capable of strengthening capillary
walls and reducing fluid retention [6].

In a study, the in vitro antioxidant, anti-inflammatory,
and antibacterial activities of the flavonoid fraction
extracted from the leaves of Abutilon theophrasti Medic. (A.
theophrasti), commonly used for the treatment of
inflammation and joint pain in China, was evaluated. Their
obtained results showed that the fraction has in vitro
antibacterial, antioxidant, and anti-inflammatory effects and
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