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Abstract

e

Al?st ract

H

! '
{ntrpduction: Brimonidine tartrate (B1) is a relatively sclective  alpha-2

. I
adreinergic agonist that is used as intraocular pressure lowering agent in open-

| .
ung‘c glaucoma or ocular hypertention. Among drugs that is used in glauconia.
. |

BT {can cither inhibit aqueous humour formation or increase aqueous humour
o

|
outflow.

'
i
'
'
1

‘The,aim of this study was formulation ol an ophthalamic solution with suitable

i

physicochemical stability and acceptable release propertics compaicd to relrence
formulation (Alphagan®) manufactured by Allergan company.
i

Material & Methods: Various [ormulations of BT (0.2%) containing polymeric

nwtdrial, tonicity modifier, pIl adjusting agent and preservative was prepared and

pul {n various tempratures (2-8°C, 25°C, 40°C) to study physical and chentical

.

stabltity of .the formulations. The physical stability were cevaluated  during
21]](;!][hS under mentioned conditions. Solutions were inspected Tor turbidity.
scdimentation, color change, crystal growth ‘und microbial or fungal gm‘wlh. 1o
study chemical stability, percent ol active ingredient reniaind, was measured at 0
and 6 months after storing of the fornwlations at 40°C2°C, and 75% 15 RIE1YG
with a validated HPLC and UV spectrophotometeric method.

The, rheologic properties of prcparcd formulations studied with Br.(;ul\'licld

|
synchrolectric rheometer.
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The in vitro release of BT from the formulations was studied using celluphan
membrane and beefl cornea in Franz diffusion cells.

Results and Discussion: Vormulation 2 containing: sodium citrate (0.255g)
| . .

citrig acid (0.182g), sodium chloride (0.766g), B'F(0.2g). prescervative (Sul.).
| 4

polyvinyl alcohol (1.4%) had the highest physical and microbial stability in

rcﬂ‘igf:ral(}"r and 40°C. Also based on WIHO protocol for stability testing ol

t . . . ™ )
pharmaceuticals (in this study accelerated stability testing was conducted at

40°C42°C and 75£5% relative humidity in the final packaging (o1 6 months)
i
{

formylation 2 was stable at the above mentioned conditions and more than 90%,
1

i

ol active ingredient was remained.
Most of the formulations (including '2) were shown non-newtonian behavior in

rheolggical studies.
i

In refease studics most of the formulations (including 12) had non-fickian

)

mechgnism.

szct-lusio:z: According 1o the results of this study, formulation 2 had suitable
|

physicochemical stability for al least two years (o store in ambicnt condition.
‘ .

Key words: Formulation, Release, Ophthalmic drop, 131
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Chapter 1/ Introduction 2

1-1- Glaucoma

Glaucoma is an optic neuropathy characterized by optic disk cupping and
visual field loss. It is usually associated with elevated intraocular pressure.

About 610. million people have glaucoma. An estimated 3 million Americans
arc aflccted and of these cases dbout 50% are undiagnosed. About 6 million
pcople are blind from glaucoma, including approximately 100.000 Amecricans,
making it the leading cause of preventable blindness in the United States (I, 2,
and 3).

The mechanism of raised intraocular pressure in glaucoma is impaired out-
flow of aqueous humor resulting from abnormalities within the drainage system
to the anterior chamber angle (open-angle glaucoma) or impaired access of
aqueous humor to the_drainage system (closed — angle glaucoma). Treatment is
directed toward reducing the intraocular pressure and when possible, correcting
the underlying cause. Although in normal te‘n;ion glaucoma intraocular pressure
is within the normal range, reduction of intraocular pressure may still be
- beneficial (1, 4, 5, 6, and 7).

Reducing aqueous humour production is used in all forms of glaucoma.
Several medications are available. Surgical procedures that reduce aqucous
humour production also may be useful. But those are destructive and generally
used olnl,y after medical treatment has failed. Facilitating flow of aqueous humor

through the trabecular meshwork is useful in open-angle glaucoma (1).
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Improving access of aqueous humour 1o the anterior chamber angle in closed-
angle gla’ucomé may be achieved by peripheral laser iridotomy or surgical
iridectom)i if the cause is pupillary block, micuis if there is angle crowding , or
cycloplegia if there is anterior lens displacement. Surgically bypa'ssing the

drainage system is useful in open-angle glaucoma and in closed angle that fails to

responded to medical treatment (1, 7, and 8).

I-2- Physiology of aqueous humour
Intraocular pressure is determined by the rite of aqueous humour production

and the resistance to outflow of aqueous humour from the eye (1).

1-3- Composition of aqueous humour

The at;ueous humor is a clear liq;\nid th:t fills the anterior and posterior
chamber of the eye. Its volume is about 250ul and its rate of production, which is
subject to diurnal variation, is about 2.5 pl/min. The osmotic pressure is slightly
higher than that of plasma; The composition of aqueous humour is similar to that

of plasma except for much higher concentrations of ascorbate, pyruvate and

lactate and lower concentration of protein, urea and glucose (1 and 11).
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Aqucous humour is produced by the ciliary body. An ultrafiltrate of plasma
produced lin the stroma of the ciliary process is modified by the barrier function
and secretory process of the ciliary epithelium. Entering the posterim"chamhcr,
The aqueous humour passes through the pupil into the anterior chamber, and then

to the trabecular meshwork in the anterior chamber angle (Figure 1-1) (1. and 8-

10).

1-5- Qutflow of aqueous humor

The trabecular meshwork is composed of beams of collagen and elastic tissuc
covered by trabecular cells that form a filter with a decreasing pore size as the
canal of schlemm is approached contraction the ciliary muscle through its
insertion inlo the trabecular meshwork increases pore size in the meshwork and
hence the rate of aqueous humour drainage, Passage of aqucous humor into
schlemm’s canal depends upon cyclic formation of transcellular channels in the
endothelial lining. Efferent channels from sclhlemm’s canal (about .30 collector
channels and 12 aqueous veins) conduct the {luid into the venous system. Somie

aqueous humor passes between then bundles of the ciliary muscle and through

the sclera.

The major resistance to aqueous humour outflow from the anterior chamber is

the endothelial lining of schlemm’s canal and the adjacent portions of the
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trabecular' meshwork rather than the venous collector system. But the pressure in
the episcleral - venous network determines the minimum level of intraocular

pressure that can be achieved by medical therapy (1,8,9,10) (¥ igure 1-1).
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Figure 1-1- Structure of eye




