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Research Progress on Ophthalmic Drug Delivery Systems

LI Xiumin, TANG Zhan, WANG Qiao" (Department of Pharmacy, Hangzhou Medical College, Hangzhou 310013, China)

ABSTRACT: Due to the special physiological structure and the existence of barriers, traditional ocular preparations having some
disadvantages of low bioavailability, short retention time and strong irritation in ocular, are difficult to achieve target treatment
effect. Recently, with the application of various new technology, such as nano preparations, implants and contact lenses, et al,
ocular drug delivery systems have made a great progress. Nanomaterials including polymeric micelles, nanoparticles,
nanosuspensions, liposomes and nanoemulsions, etc, have been widely used for ocular drug delivery system, because they have
the characteristics of small size, degradability, strong targeting and little irritation to biological tissues. Currently, the above new
technologies have shown good application prospects in ocular drug delivery systems. In this paper, the development in these
areas in recent years are reviewed in order to provide reference for the development of ocular drug delivery systems.
KEYWORDS: ocular; nano drug delivery system; in situ gels; implant; contact lenses
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Fig. 1 Structure of the eye and distribution, metabolism
pathways of drug!*

I-Transcorneal permeation from lachrymal fluid into anterior chamber;
2-noncorneal permeation across conjunctiva and sclera into anterior
chamber; 3—distribution of drug from blood stream through blood—

aqueous barrier into the anterior chamber; 4-drug elimination from
anterior chamber by aqueous humor passage; 6—elimination of drug from

aqueous humor into the systemic circulation across blood-aqueous barrier;

6-distribution of drug from blood into posterior eye across the
blood-retina barrier; 7—intravitreal drug administration; 8—elimination of
drug from vitreous through the posterior route across the blood-retina
barrier; 9—from vitreous through anterior route to the anterior chamber;
10—subconjunctival administration.
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Tab. 1 Application of ophthalmic in-situ gel in the past
three years
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Tab. 2 New ophthalmic formulation patents authorized in
the past ten years
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Tab. 3  Ophthalmic nano-formulations currently on the
market or in the clinical stage
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