International Journal of Research and Development in Pharmacy and Life Sciences

Available online at http//www.ijrdpl.com
October - November, 2014, Vol. 3, No.6, pp 1236-1243
ISSN (P): 2393-932X, ISSN (E): 2278-0238

Review Article

REVIEW ON: INTRAOCCULAR DRUG DELIVERY SYSTEM

Rewar S™, Bansal B K*, Singh C J2
1. Department of pharmaceutics, Arya College of pharmacy, Jaipur — 302028, Rajasthan
2. Department of pharmacology, Arya College of pharmacy, Jaipur — 302028, Rajasthan

*Corresponding Author: Email Ph.12sr@gmail.com
(Received: July 14,2014; Accepted: September 19, 2014)

ABSTRACT

Ocular drug delivery is the most fascinating and challenging task faced by pharmaceutical researchers. Conventional dosage forms such as eye drops
are the most used dosage form by ocular route, in spite of their low bioavailability and the pulsed release of the drug where it is expected that direct application
of the drug to the eye will give maximum response; however after instillation of an eye drop, about 70% of the administered volume can be seen to be lost by
different factors. For this reason new ocular drug delivery vehicles have been developed in order to minimize the amount of the drug lost from the eye and at the
same time provide maximum response with reduced frequency of administration. Transport of drugs applied by traditional dosage forms is restricted to the eye,
and therapeutic drug concentrations in the target tissues are not maintained for a long duration since the eyes are protected by a unique anatomy and physiology.
Major problems encountered by conventional ocular dosage forms include rapid pre-corneal drug loss due to naso-lacrimal drainage; tear turnover and drug
dilution resulting in poor bio-availability. Therefore, efforts to improve ocular drug bio-availability led to development of novel drug delivery dosage forms such as
nano particles, liposomes, hydrogels, ocuserts and muco-adhesive formulations.
Keywords: Ocular delivery system, ocular barriers, Ophthalmic, intravitreal implant.

INTRODUCTION eye drop solution is instilled into the cul-de-sac and is rapidly

Ocular drug delivery systems are developed to treat eye
locally, where as past formulations are targeted to reach
systemic circulation and these are designed to overcome all
the disadvantages of conventional dosage forms such as
ophthalmic solutions 11,

The main problem with conventional dosage forms is eye
irritation (due to drug particle size and shape) which induces
lacrimation i.e. overflow onto lids, tear turnover, and due to
pharmacokinetic responses like metabolism, nons pecific
binding and different mechanisms like diffusion, dissolution
and erosion the conventional dosage forms are less
advantageous [21.

The eye drop dosage form is easy to instill but suffers from
the inherent draw back that the majority of the medication it
contains is immediately diluted in the tear film as soon as the

drained away from the pre corneal cavity by constant tear
flow, a process that proceeds more intensively in inflamed
than in the normal eyes, and lacrimal - nasal drainage.
Therefore, only a very small fraction of the instilled dose is
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are weak bases which are generally formulated at acidic pH
to enhance stability. But due to their highly ionized form,
ocular diffusion is poor. This, coupled with tear drainage,
further reduces the rate and extent of absorption. Moreover,
if the drug has short half-life, the problems become more
complicated. Frequent dosing of large doses of such drugs
becomes necessary to achieve the therapeutic objective
which often results in corresponding increase in local and
systemic side effects[4].S0 research on Novel ophthalmic
drug delivery systems is in progress to overcome all these
disadvantages of conventional ophthalmic dosage forms.
ANATOMY OF EYE:

The eye consists of transparent cornea, lens, and vitreous
body without blood vessels. The oxygen and nutrients are
transported to this non-vascular tissue by aqueous humor
which is having high oxygen and same osmotic pressure as
blood. The aqueous humor in human is having volume of 300
I that fills the anterior chamber of the eye which is in front
of lens.

The cornea is covered by a thin epithelial layer continuous
with the conjunctiva at the cornea sclerotic junction. The main
bulk of cornea is formed of criss-crossing layers of collagen
and is bounded by elastic lamina on both front and back. Its
posterior surface is covered by a layer of endothelium. The
cornea is richly supplied with free nerve endings. The
transparent cornea is continued posterior into the opaque
white sclera which consists of tough fibrous tissue. Both cornea
and sclera withstand the intra ocular tension constantly
maintained in the eye B,

The eye is constantly cleansed and lubricated by the lacrimal
apparatus which consists of four structures.

. Lacrimal glands,

. Lacrimal canals,

. Lacrimal sac,

. Nasolacrimal duct

The lacrimal fluid secreted by lacrimal glands is emptied on
the surface of the conjunctiva of the upper eye lid at a
turnover rate of 16% per min. It washes over the eye ball
and is swept up by the blinking action of eye lids. Muscles
associated with the blinking reflux compress the lacrimal sac,
when these muscles relax; the sac expands, pulling the
lacrimal fluid from the edges of the eye lids along the
lacrimal canals, into the lacrimal sacs. The lacrimal fluid
volume in humans is 7 pl and is an isotonic aqueous solution
of bicarbonate and sodium chloride of pH 7.4. It serves to
dilute irritants or to wash the foreign bodies out of the
conjuctival sac. It contains lysozyme, whose bactericidal
activity reduces the bacterial count in the conjuctival sac [6].
The physiological barriers to diffusion and productive
absorption of topically applied drug exist in the precorneal
and corneal spaces.

The precorneal constraints that are responsible for poor
bioavailability of conventional ophthalmic dosage forms are
solution drainage, lacrimation, tear dilution, tear turn over
and conjuctival absorption [7].

DISEASES OF EYE:

The eye is a sensory and sensitive organ which is located on
the surface of the body, is easily injured and infected.
According to the location of diseases, ocular disorders are

grouped as
1. Periocular diseases,
2. Intraocular diseases.

The periocular diseases are explained as follows:
Conjunctivitis:

It is a condition where redness of the eye and the presence
of a foreign body sensation are evident. There are many
causes of conjunctivitis, but the great majorities are the result
of acute infection or allergy. Bacterial conjunctivitis is the
most common ocular infection.

Keratitis:

The condition in which patients have a decreased vision,
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Keratitis is mainly caused by bacteria, viruses, fungi,
protozoa and parasites.
Trachoma:
The conjunctival inflammation is called“active trachoma” and
usually is seen in children,especially pre-school children. It is
characterized bywhite lumps in the undersurface of the
upper eyelidand by non-specific inflammation and
thickeningoften associated with papillae. This is caused by
theorganism Chlamydia trachomatis. Active trachomawill
often be irritating and have a watery discharge.
Dry Eye:
If the composition of tears is changed, or an inadequate
volume of tears is produced, the symptom of dry eye will
result. Dry eye conditions are not just a cause for ocular
discomfort where it also results in corneal damage.
Periocular diseases such as these are relatively easily
treated using topical formulations.
The intraocular diseases are explained as follows:
One of the intraocular diseases is intra ocular infection which
includes intraocular infections: i.e. infections in the inner eye,
including the aqueous humor, iris, vitreous humor and retina.
They are more difficult to manage and occur commonly after
ocular surgery, trauma or may be due to endogenous causes.
Such infections carry a high risk for damage to the eye and
also afford the possibility of spread of infection from the
eye into the brain.
Other common intraocular disease is glaucoma, considered to
be one of the major ophthalmic clinical problems in the
world. More than 2% of the populations over the age of 40
have this disease, in which an increased intraocular pressure
(IOP) greater than 22 mm Hg ultimately compromises blood
flow to the retina and thus causes death of the peripheral
optic nerves. This process results in visual field loss and
ultimately blindness [8].
Apart from these common problems of eye are cataract and
macular degeneration [9] and sometimes diseases which may
be of a systemic origin such as diabetes or hypertension
effect the eye.
OCULAR DRUG DELIVERY SYSTEMS:
The necessary characters of Ideal control release ocular drug
delivery system are;

It should not induce a foreign-body sensation or
long lasting blurring.

It should possess more local activity than systemic
effects.

It must deliver the drug to the right place, i.e. in
targeting the ciliary body.

It should be easy to self-administer.

The number of administrations per day should be
reduced.
The primary approaches in the design of control release
ocular drug delivery system attempt to slow down the
drainage of drug by tear flow. The various formulations are
explained as below.
A. Ophthalmic Solutions of Drug Resinates:
The first successful control release ophthalmic product for
topical application using ion exchange resin technology for
treatment of glaucoma was betaxolol ionic suspension
(Betoptic S, 0.25%)).
In this the drug is bound to Amberlite resin, a cationic
exchange resin of sulphonic acid styrene vinyl copolymer.
The solution is also having carbomer (Carbopol 934P) which
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of forming hydrogen bonds and not crossing biological
membranes. These have been screened as possible
mucoadhesive  excipients in ocular delivery systems
[3](10][12].

The Charged polymers i.e. both anionic and cationic
polymers show better mucoadhesive capacity than the non-
ionic ones.

Anionic polymers: Sodium alginate, Poloxamer, Carbomer,
Sodium Carboxy Methoxy Cellulose.

Cationic polymers: Chitosan.

This formulation helps in increasing the residence time of drug
in the eye.

D. Dispersed Systems:

These are based on liposomes, nanoparticles or nanocapsules
and the development of nano products was very challenging
[13].

1. Liposomes: The potential advantages achieved
with the liposomes are the control of the rate of
encapsulated drug and protection of the drug from the
metabolic enzymes present at the tear corneal epithelium
interface.

Liposomes are vesicles composed of lipid membrane
enclosing an aqueous volume. These structures are formed
simultaneously when a matrix of phospholipids are agitated
in an aqueous medium to disperse the two phases.
Phospholipids commonly used are phosphotidylcholine,
phosphotidylserine, phosphatidic acid sphingomyelins, and
cardiolipins. They may be multilamellar vesicles or
unilamellar depending upon the number of concentric
alternating layers of phospholipid and aqueous phases [2].
They can be prepared by sonication of dispersion of
phospholipids, reverse phase evaporation, solvent injection,
detergent removal or calcium induced fusion. Lipophilic drugs

are delivered to a greater extent to the ocular system byhilic drugs
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Ocusert was one of the earlier ocular inserts in use. The
technology used in this is an insoluble delicate sandwich
technology [15].

In ocusert the drug reservoir is a thin disc of pilocarpine-
alginate complex sandwiched between two transparent discs
of micro porous membrane fabricated from ethylene vinyl
acetate copolymer [16].

The micro porous membranes permit the tear fluid to
penetrate into the drug reservoir compartment to dissolve
drug from the complex.

E.g. Alza-ocusert: In this Pilocarpine molecules are then
released at a constant rate of 20 or 40 pg/h for 4 to 7
days. Used in the management of glaucoma.

The use of pre-soaked hydrophilic contact lenses was used
for ophthalmic drug delivery. Therapeutic soft lenses are
used to aid corneal wound healing in patients with infection,
corneal ulcers, which is characterized by marked thinning of
the cornea.

An alternative approach to pre-soaked soft contact lenses in
drug solutions is to incorporate the drug either as a solution
or suspension of solid particles in the monomer mix [17].

The polymerization is then carried out to fabricate the
contact lenses. This technique is promising longer release up
to 180 h as compared to 1re
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On contact with the tear film in the lowerconjunctival sac, the
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