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ABSTRACT

The effect of four bases on the ocular dis-
position of chloramphenticol and chlortetracycline
hydrochioride in the albino rabbits was tnvestiga-
ted. It was found that the highest concentration
of chlortetracycline hydrochloride in conjunctiva
and cornea obtained from absorption base (A) and
emulsion base (C). The absorption base (B) and
emulsion base (C) were the only bases that can
penetrate through the cornea into aqueous humor and
irisciliary body. The emulsion base (D) give the
highest chloramphenicol concentration in the con-
junctiva in aomparison with the other bases studied.
Chloramphenicol appeared to be rapid uptake from
all formulations and distributed across the cornea
to the anterior chamber. Chloramphenicol uptake by
conjunctiva from two emulsion bases (C and D) was
more than from the other two absorption bases (A&B).

INTRODUCTION

Topical application of drugs to the eye 1s the most freque-
ntly employed route of administration for the treatment of var-
jous eye disorders. Unfortunately, the disposition of drugs

administered by this route is not well understood, although 1t

is generally agreed that the bioavailability of topically applied
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drugs 18 extremely poorl,

Topically applied drugs may be absorbed into a variety of
ocular tissues, most notably the cornea :nd conjunctiva. = To
minimize therapy with topically applied ccular drugs, 1t 1s
necessary to know the amounts and rates at which drugs are lost
to these various precorneal routes and the relative contridu-

tion of each to the bioavailability.

\
R . * .
Numerous vehilicles have screened for various drugs toimprove

the overall intraocular penetration of topically applied drugs.

It has been shown that, depending on the interplay in physico-
chemical properties between the drug and the base (eye ointments
or viscous gels), such preparations can significantly prolong
the presence of a drug in various ocular tissues, 1cluding tear
chamber and corneal surface without exploring the distribution
patterns of a drug in the precorneal are:. and intraocular tis-
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The purpose o this study was to evaluate the ability of 4

bases to affect the uptake and retention of chlortetracycline
hydrochloride or chloramphenicol in the different ocular tissues

(conjunctiva, cornea, aqueous humor, and iris-ciliary body).

MATERIALS AND METHODS

daterials:

Four formulations containing 1% chloramphenicol and 0.57%
chlortetracycline hydrochloride separately. The four bases are

shown in table 1. Benzalkonium chloride, BDH; Disodium edetate,

prolabo; sodium metabilisulphite, BDH; Chloramphenicol and chlor-
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tetracycline hydrochloride, supplied fromCID . Company, Cairo,
Egypt.

All bases containing 0.01% w/w banzalkonium chloride (as

preservative), 0.5% w/w sodium metabisulphite (as antioxidant),
and 0.3% w/w disodium edetate (as chelating agent). All for-
mulations WEre\used within two weeks of preparation.

Preparatioﬁ of 0.5% w/w chlortetracycline hydrochloride and
1% w/w chloramphenicol eye ointments.

Chlortetracycline hydrochloride and chloramphenicol oilnt-
ments were prepared in the absorption bases (A & B). The drug
was incorporated into the melted base at low temperature with
continuous stirring until cold in order to achieve homogenity
of the drug in the base. The chlortetracycline hydrochloride
and chloramphenicol ointments were prepared in Male albino
rabbits, weighing 1.8-2.0 kg, were used throughbut the study.
f'hey were fed a regular diet with no restrictions on food or

water consumed.
Admministration of Formulation:

During the experiments, all rabbits were kept in restrai-
ning boxes in a normal upright posture. Both eyes of the two
rabbits were used at each time interval. Three eyes were used
for determination of antibiotic and the fourth one was used as
control. Individual doses, of approximately 100mg of each for-
mulation, were welighed on an analytical balance i1mmediately
before application to the center of the lower eyelid of an
albino rabbit with a microspatula. During dosing, Care was
taken not to irritate the eye or touch the corneal surface with
the spatula. Immediately following dosing, the lower eyelid

was gently moved upward to spread the dose over the corneal

surface and then released. No other manipulative technique was

used during the run to distribute the formulation in the pre-

corneal area.

41
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emulsion ointment bases (C &D), by dissolving or suspending
the drug in the aqueous phase, then warming and stirring 1in

the melted oleoginous phase of the ointment bases,
Aqueous Humor drug Concentration Time Profile:

At various times postinstillation (1,2,3, and 4 hours),
rabbits were B6crified with an overdose of pentobarbital sod-
ium injected into a marginal ear vein., Eyes were 1lmmediately
rinsed with distilled water and blotted with tissue, and the
queous humor was aspirated from both anterior and posterior
chamber. At least 100 pu 1 of aqueous humor was removed 1n
each case. It is important that the elapsed time from animal
sacrifice to removal df the aqueous humor sample be as short

as possible.

Conjunctival and Corneal drug concentration-time profile:

Following sacrifice of the rabbit, 1ts corneal and con-
junctival surfaces were thoroughly rinsed with normal saline
and blotted dry in order.to remove any residual vehicle. The
surgical procedures on each eyehwere completed within 5‘min
of sacrificing the rabbit so that any error due to redistri-
bution of drug during the time required to obtain ocular tissue
samples were minimized. Eéch tissue was weighed using an
analytical balance, Cofne& and conjunctiva was separately gri-
nded with powdered‘gléss in a mortar,

The ground tissues were extracted with 10 ml O.1 N HC1
in case of chlortetracycline hydrochloride and with 10 ml methyl
alcohol 1n casé of chloramphenicol. The mixture was filtered
and assayed spectrophotometrically at 368 nm for chlortetra-
cycline hydrochloride and 278 nm for chloramphenicol.

Iris and ciliary body drug concentration-time Profile:

Immediately after the cornea was excised, the entire 1iris




422

M A, Attia f_t_g_l_

&

and ciliary body were extracted intact and care was exercised
to ensure that they were free from chloroidal adhesions. The
tissues were then treated in a manner identical to the cornea

and coujunctiva,

RESULTS AND DISCUSSION

Drug release from ointment bases can i1nvolve one or more
of several processes, including partitioning, diffusion, dis-
solution and facilitated release. The facilitated release
refers to the mechanical rupture of dispersed droplets in emu-
1sion systems (4). With the bases used 1in this study, drug
relase from the absorption bases (A & B) probably involves the
penetration of water into the base, dissolution of drug and then
out ward diffusion to theltear pool. Such mechanlsm can be ex-
pected to affect thé fateand duration of drug release and, 1n
turn, the drug concentrations attained in the tears and ocular
tissues . As shown in Fig. 1, the highest concentration of chlo-
rtetracyéline hydrochloride was found in the conjunctiva and the
cornea, the two tissues in direct contact with the tear pool,
which doses of the drug in ointment bases were placed. An im-
portant feature shown 1n Fig. 1, is the relatively higher level
of chlortetracycline hydrochloride in conjunctiva from absorp-
tion base (A) than other ointment bases all over the experimen-
tal time (4 hours). When chlortetracycline hydrochloride was
topically applied fo intact eyes, the highest drug concentration
in conjunctiva reached 30.7 ug/100 g within four hours from
asbsorption base (A), and the lowest reached 18.3 ug/100 g. from

emulsion ointment base (D). During the first two hours after

application, the difference in drug concentration 1in conjunctiva
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from absorption base (B) and emulsion base (D) was small, but

the difference increased during the lastely two hours. The
absorption base (A) and emulsion base (C), by comparlson were
much more capable of maintaining a high drug concentration 1n
conjunctiva and cornea over al hrs period. The absorption base
(B) and emulsion base (C), were the only bases that can pene-
trate through the cornea into agueous humor and iris—ciliary
body. This can be explained on the basis that, the two bases
(B & C) liberate chlortetracycline hydrochloride 1in a concen-

tation higher than the epithelial surface concentration. This

finding is in agreement with the results of the other work

presumably this behaviorg.

Nevertheless, Fig. 1, shows that the concentration of
chlortetracycline hydrochloride in the iris—ciliary body was
higher than the aqueous humor, which presumably supplied the
iris-ciliary body itself with the drug. This 1is not surprising
in view of the low protein confent in agqueous humor that ordi-
narily will bind some of the drug7. Eventually , the binding
sites in the iris-ciliary body are‘saturated, there by allow-
ing chlortetracycline hydrochloride levels 1n aqueous humor

to increase and exceed those in the iris-ciliary body.

The data 1in Fig. 2 show that the uptake of chloramphenicol
from the 4 ointment bases studied was greatest in the cornea,
followed by conjunctiva, the agqueous humor, and the 1ris-ciliary
body in that order. During the first 60 minutes of drug adml-
nistration, the concentration of drug achieved in the conjunc=-
tiva, was not different among the 4 bases. The results, illus-
trated in Fig. 2, revealed that, the emulsion base(D) gave the
highest chloramphenicol concentration in the conjunctiva 1n

comparison with other bases studied. This result can be explai-

ned on the basis that in this base (D), chloramphenicol was
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concentrated in the external 0il phase which is miscible

with conjunctive and consequantely a rapid rate of chlora-
mphenicol uptake DYy conjunctiva. The data presented in
FigT 2, suggest an extremely rapid rate of chloramphenicol
uptake by conjunctiva from the two emulsion bases (C & . D),
than frow the two absorption bases (A & B).

The absorption base (A) gave the highest drug concen+
tration in the cornea in comparison with other ointment
vases. Chloramphenicol appeared to be rapidly absorbed from
all ointment formulations and is distributed across the
cornea to the anterior chember. The high concentration of
chloramphenicol 1n agueous humdr and in 1ris-cillary body
:8 due to the continuing flux of drug from the reservolr 1in
the corneal epithelium. The observation 1s 1in agreement with
the findings of other investigatorsg’g’lo, regarding the
presence of a depot for pilocarpine in the cornea.

From the previbus results, it can be concluded that,the
availability of the water-soluble chlortetracycline hydro-
chloride and water-insoluble chloramphenicol into the diff-
erent tissues of the eye depends mainly on the composition

of the ointment base, the location of the medicament into 1t,

and the nature of the incorporated drug.
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D Table 1: Formulae of ointment bases
Y
n.
2
1 | - 'y . -» .
N4 Composition . Otntment o,
S
5. A B C D
3K (in gram) . _
8 Absorption bases Emulsion bases
Pum White petrolatum 70 70 25 30
Q'S o _ . |
MLM . Liguid paraffin 15 20 12 -
S .
MWM Anhydrous wool fat 15 . - B -
@B Cetyl alcohol - 10 25 15
Q, & _ . _
3 Propylene .glycol - 10 25 15
- _
S Distilled water - - 33 30
'
mwmﬁro o | - - - 5
Tween, _ - _ - 5 -
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