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ABSTRACT
Ocular drug delivery is one of the most fascinating and challenging tasks being faced by the Pharmaceutical researchers. The challenges to the formulator are
to circumvent the protective barriers of the eye without causing permanent tissue damage, maintain a therapeutic level at the site of action for prolonged period
of time. The eye drop dosage form is easy to instill but suffers the drawback of getting the medication immediately diluted in the tear film as soon it is instilled
into the cul-de-sac and is rapidly drained away, therefore, only a very small fraction of the instilled dose is absorbed into the target tissues. The frequent
periodic instillation of eye drops becomes necessary to maintain a continuous sustained level of medication, which may lead to systemic side effects. Frequent
dosing of large doses of drug becomes necessary to achieve the therapeutic objective which often results in corresponding increase in local and systemic side
effects. So research on Novel ophthalmic drug delivery systems is in progress to overcome all these disadvantages of conventional ophthalmic dosage forms.
In the present study, efforts were made for designing and evaluating Erythromycin ocular inserts. Erythromycin, a macrolide antibiotic is highly useful for the
treatment of trachoma, conjunctivitis and keratitis. Erythromycin suffered the disadvantage of instillation as it is available as 0.5% w/w ointment to be placed
in eye 6 times a day and hence maximized patient non compliance, leading to ineffective therapy.
Various batches of Erythromycin ocular inserts were prepared by solvent casting method using HPMC- K4M, PVP K30 and MC as polymers and PEG-400 as
plasticizer. The formulated ocu serts were then evaluated for their average weight variation, thickness, folding endurance, swelling index, drug content, invitro drug release.
KEY WORDS: Erythromycin, ocular insert, HPMC K4M, PVP K30, MC and in vitro release.

INTRODUCTION
Ocular drug delivery is one of the most fascinating and
challenging tasks being faced by the Pharmaceutical
researchers. The challenges to the formulator are to
circumvent the protective barriers of the eye without causing
permanent tissue damage.
Ocular inserts are sterile preparations, which are placed into
cul-de-sac or conjunctiva sac. They are usually made up of
polymeric vehicle containing drug. One of the major barriers
of ocular medication is to obtain and maintain a therapeutic
level at the site of action for prolonged period of time. The
therapeutic efficacy of an ocular drug can be greatly
improved by prolonging its contact with the corneal surface.
Newer ocular drug delivery systems are being explored to
develop extended duration and controlled release strategy.1
Drug delivery to eye has always been a daunting task in the
field of pharmaceutical research due to its unique anatomy
and physiology. Ocular drug delivery systems are developed
to treat eye locally, whereas 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. One of the 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
bioavailability. Therefore to improve the ocular drug
bioavailability, considerable amount of research has been
focused in developing controlled drug delivery systems.
Controlled drug delivery systems offer many advantages over
conventional dosage forms in terms of improving drug
bioavailability, reducing toxicity and decreasing dosage
frequency.
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
eye drop solution is instilled into the cul-de-sac and is rapidly
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
absorbed into the target tissues i.e. about 1.2% is available to
the aqueous humor and relatively concentrated solution is
required for instillation to achieve an adequate level of
therapeutic effect. The frequent periodic instillation of eye
drops becomes necessary to maintain a continuous sustained
level of medication. If there is high drug concentration in eye
drop solution it may give, the eye massive and unpredictable
dose of medication as well as it creates greater loss of
lacrimal-nasal drainage system. Subsequently this may lead
to systemic side effects. Frequent dosing of large doses of
drugs become necessary to achieve the therapeutic objective
which often results in corresponding increase in local and
systemic side effects. So research on Novel ophthalmic drug
delivery systems is in progress to overcome all these
disadvantages of conventional ophthalmic dosage forms.
In the present work an ocular insert of erythromycin is
prepared in order to minimize its non-compliance as
conventional dosage form to treat trachoma and
conjunctivitis.
The purpose to develop a novel drug delivery system like
ocular insert of erythromycin is to control the release of drug
as well as maintain its concentration at the local site.
Therefore an attempt to prepare its controlled dosage form
has been made in the present work. This present research is
aimed to design an ocular insert of erythromycin by solvent
casting technique to improve patient compliance and overcome the problems of poor patient acceptance which is otherwise faced by the use of conventional dosage forms like
ointments. The conventional drug delivery systems are no
longer sufficient to fulfill the present day requirements of
providing a constant rate delivery and prolonged time.
Erythromycin is a macrolide antibiotic that has an
antimicrobial spectrum similar to or slightly wider than that
of penicillin, and is often used for people who are allergic to
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penicillins. For respiratory tract infections, it has better
coverage of atypical organisms, including Mycoplasma and
legionellosis. Administration of erythromycin is used to treat
trachoma. Erythromycin has antibacterial activity and is used
in the treatment of infections involving conjunctivitis and/or
cornea caused by organisms susceptible to Erythromycin.2
Erythromycin acts by penetrating the bacterial cell membrane
and reversibly binding to the 50s subunit of bacterial
ribosome’s or donor site. So that binding of trna to donor site
is blocked. Erythromycin inhibits protein synthesis without
affecting nucleic acid synthesis.
Pharmacological studies indicate that erythromycin has short
biological half-life of 1.5hours and eliminated rapidly.
Erythromycin is easily inactivated by gastric fluid therefore
orally administered formulations are given as either entericcoated or esters such as Erythromycin ethylsuccinate.3
Erythromycin is available in form of 0.5% ointment for
ophthalmic use.
In the present study, an attempt was made to formulate novel
drug delivery system for Erythromycin containing Hydroxypropyl-methylcellulose, Methyl cellulose and Poly-vinylpyrrolidone as polymers using solvent casting method with
the aim of increasing the contact time, achieving controlled
release, reduction in frequency of administration, improving
patient compliance and greater therapeutic efficacy. The
formulated ocuserts were then evaluated for their average
weight variation, thickness, drug content, in vitro drug
release.
MATERIALS AND METHODS
Erythromycin was obtained as gift sample from FDC
Pharmaceuticals Pvt. Ltd.,Mumbai. Hydroxy-propylmethylcellulose (HPMC-k4m), Methylcellulose (MC), Polyvinyl-pyrolidine (PVP k30), Poly ethylene glycol 400 (PEG400) were obtained from S.D. Fine Chemicals Mumbai. All
other reagents and solvent used were of analytical grade.
Preparation of calibration curve for erythromycin:
Preparation of simulated tear fluid:The ingredients for preparing 100ml of the simulated fluid are
given in table I:
Preparation Of Erythromycin Standard Stock Solution
Using Simulated Tear Fluid
100mg of Erythromycin was accurately weighed and
transferred into a 100ml volumetric flask and dissolved in
simulated tear fluid and volume made up to 100ml using
simulated tear fluid. 1ml of this was further diluted with
100ml of simulated tear fluid. That was the standard stock
containing 100µg/ml Erythromycin.
Preparation Of Standard Plot: 4
From the standard stock solution, concentrations of 3µg/ml,
6µg/ml, 9µg/ml, 12µg/ml and15µg/ml solutions were
prepared. The absorbance of the diluted solutions were
measured at 285nm against simulated tear fluid as blank and
amount of Erythromycin present in the sample solution was
computed from its calibration curve
Preparation of ocular insert:
Ocular insert of Erythromycin were prepared by using
following polymers:
· Hydroxy-propyl-methylcellulose(HPMC-K4M)
· Poly-vinyl-pyrrolidone(PVP-K30)
· Methylcellulose(MC)
Method for preparation of HPMC films:
Preparation of HPMC films:
The required quantity of HPMC was weighed and dissolved
in distilled water by gentle stirring on Magnetic stirrer. The

required amount of PEG-400 was added as plasticizer to
above solution under stirring condition. Weighed amount of
Erythromycin was added and stirred for 6hrs to get clear
solution. After complete mixing, the casting solution 15ml
was poured in clean Petri dish of area 63.64sq.cm. Then the
Petri dish was dried at room temperature for 24hrs.The dried
films thus obtained were cut into size of 8mm diameter by
cork borer, wrapped in aluminum foil and stored in a
desiccator at room temperature for further use5.
Preparation Of PVP Films
The required quantity of PVP and PEG-400 were weighed
and dissolved in distilled water by gently stirring on magnetic
stirrer. The weighed amount of Erythromycin was added and
stirred for 6hrs to get uniform dispersion. After complete
mixing the casting solution (15ml) was poured in clean petri
dish. Then the Petri dish was dried at room temperature for
24hrs.The dried films thus obtained were cut into size of 8mm
diameter by cork borer , wrapped in aluminum foil and stored
in a desiccator at room temperature for further use6.
Preparation of MC films:
Accurately weighed quantity of polymer was dissolved in
distilled water containing PEG-400 as plasticizer. Weighed
and transferred required quantity of Erythromycin to this
solution and stirred it for about 2 hours. 15ml of the
polymeric drug solution was then poured into petri dish to get
dried at room temperature for 24hrs.The dried films thus
obtained were cut into size of 8mm diameter by cork borer,
wrapped in aluminum foil and stored in a desiccator at room
temperature for further use7.
Evaluation of the prepared formulations: 8
Uniformity of thickness:
Five films were taken from each batch and their
individual thickness was measured using micrometer screw
gauge.
Uniformity of weight:
Five films were taken from each batch and their
individual weights were determined by using electronic
balance.
Uniformity of drug content:
Three films were taken from each batch and individually
dissolved or crushed in 5 ml of simulated tear fluid in a
beaker and filter it into the beaker.0.5 ml of the filtered
solution was taken in 20ml beaker and diluted to 15 ml
with simulated tear fluid. Three reading were taken using
ELICO 210A UV spectrophotometer at 233 nm.
Swelling index:
Three films were weighed and placed separately in
beakers containing 4ml of simulated tear fluid. After a
period of 5 minutes, the films were removed and the excess
water on their surface was removed using a filter paper and
then again weighed till there was no increase in the weight
and then the swelling index was calculated.
Folding Endurance: 9
The folding endurance is expressed as the number of folds
(number of times the insert is folded at the same place) either
to break the specimen or to develop visible cracks. This test
is important to check the ability of the sample to withstand
folding. This also gives an indication of brittleness. The
specimen was folded in center, between the fingers and the
thumb and then opened. This was termed as one folding. The
process was repeated till the insert showed breakage or cracks
in centre of insert. The total folding operations were named
as folding endurance value.
In Vitro Diffusion Studies Of Formulations: 10
The in vitro diffusion of drug from the different ophthalmic
Page 247

Kaul Shweta et al. IRJP 2012, 3 (8)
insert was studied using the classical standard cylindrical
tube fabricated in the laboratory. A simple modification of
open ended glass tube was used .The diffusion cell membrane
(pre hydrated cellophane) was tied to end of open cylinder,
which acted as a donor compartment. An ophthalmic insert
was placed inside this compartment. The diffusion cell
membrane acted as corneal epithelium. The entire surface of
the membrane was in contact with the receptor compartment
containing 25 ml of simulated tear fluid in 100ml beaker. The
content of receptor compartment was stirred continuously
using a magnetic stirrer and temperature was maintained at
370C±0.50C. At specific interval of time, 1ml of the sample
solution was withdrawn from the receptor compartment and
replaced with fresh simulated tear fluid solution. The aliquot
was analyzed for the drug content using UV-VIS
Spectrophotometer at 285 nm after appropriate dilutions
against reference using as simulated tear fluid as blank.
RESULTS:In the present study, efforts were taken for designing and
evaluating Erythromycin ocular inserts. Erythromycin, a
macrolide antibiotic is highly useful for the treatment of
trachoma, conjunctivitis and keratitis. Erythromycin suffered
the disadvantage of instillation as it is available as 0.5% w/w
ointment to be placed in eye 6 times a day and hence
maximized patient non compliance, leading to ineffective
therapy.
The physiochemical evaluation data is presented in table III.
The prepared films were evaluated for the thickness using
micrometer screw gauge. The average of three readings was
taken; the mean thickness and standard deviation were
calculated. The low standard deviation of the measured
thickness of all the 9 formulations may indicate uniform
distribution of drug and excipients in prepared inserts. It was
found to be in the range of 0.23 ± 0.02 to 0.27 ±0.015. The
weight of all the films were found to be in the range of 10.97
± 0.0121 to 18.35 ± 0.0585. The uniformity of weight of the
film indicates good distribution of the drug, polymer and
plasticizer. For various formulations, the % drug content was
found to vary between 96.18 ± 0.05 % to 99.18 ± 0.036 %.
The estimation of % drug content was found to be almost
same with their low standard deviation values. The HPMC,
MC and PVP are hydrophilic polymers and are soluble in
water. Due to its hydrophilic nature the polymers can be
expected to absorb water. So to verify this fact a swelling
index test was carried out.
The result showed that there was no significant variation in
the water absorption properties of formulations, which was
found to vary from 1.04 ± 0.030 to 1.85 ± 0.0251. The
folding endurance was measured for all formulations
manually.
The release profile of the formulations is shown in the figure
II. The ophthalmic inserts prepared with HPMC K4M
Ingredients
Drug (g)
HPMC K4M (g)
MC(g)
PVP K30(g)
PEG 400(ml)
Water(ml)
Drug: Polymer ratio

F1
0.239
0.6
_
_
0.1
15
1:2.5

releases the drug completely in 5 to 7 hrs. The release of the
drug from the formulation F1, F2 and F3 were found to be
95.66 %, 97.63% and 92.12% at the end of 5,6and 7hrs
respectively. The formulation with MC showed complete
release in 4 to 5hrs. The release of drug from formulation F4,
F5 and F6 was found to be 93.11%, 82.91% and 96.94% at
the end of 4, 4 and 5hrs. Opthalmic inserts prepared with
PVP-k30 releases the drug completely in 7to 9 hrs. The
release of the drug from the formulation F7, F8 and F9 were
found to be 94.13%, 90.56% and 98.21% at the end of 7, 8
and 9 hr respectively.
CONCLUSION
Various batches of Erythromycin ocular inserts were
prepared by solvent casting method and characterized. The
formulation (F9) containing Erythromycin and PVP-k30 as
polymer satisfied required pharmaceutical characteristics of
ocular inserts and was found promising. The Erythromycin
ocusert would be able to offer benefits such as increasing
residence time, prolonging drug release, reducing frequency
of administration, and thereby may help to improve patient
compliance. The results indicate formulation F9 has better
drug release through an artificial membrane over an extended
period of 9 hours.
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Table I. Ingredients used in simulated tear fluid
Sl.No
Ingredients
Quantity
1
SodiumChloride
0.670 (g)
2

SodiumBi-carbonate

0.200 (g)

3

Calciumchloride

0.008 (g)

4

DistilledWater(Q.S)

100ml

Table II. Composition of Different Erythromycin Ocuserts.
F2
F3
F4
F5
F6
0.239
0.239
0.239
0.239
0.239
1.2
1.8
_
_
_
_
_
0.6
1.2
1.8
_
_
_
_
_
0.1
0.1
0.1
0.1
0.1
15
15
15
15
15
1:5
1:7.5
1:2.5
1:5
1:7.5

F7
0.239
_
_
0.6
0.1
15
1:2.5

F8
0.239
_
_
1.2
0.1
15
1:5

F9
0.239
_
_
1.8
0.1
15
1:7.5

Page 248

Kaul Shweta et al. IRJP 2012, 3 (8)

F1

Table III. Physicochemical Properties of the Prepared Ophthalmic Inserts
Thickness in (µm)
Weight in
Swelling
% Drug content
n=3
(mg) ± SD
± SD
Index (%)
n=3
n=3
n=3
10.97 ± 0.0121
0.23 ± 0.02
1.43 ± 0.0264
97.63 ± 0.052

F2

12.59 ± 0.0950

0.27 ±0.015

1.85 ±0.0251

99.18 ± 0.036

169.66 ± 2.081

F3

11.56 ± 0.0585

0.25 ± 0.01

1.16 ± 0.02

96.18 ± 0.05

185.33 ± 2.516

Formulations

Time
(hrs.)
0
1
2
3
4
5
6
7
8
9

Folding Endurance
n=3
165.66 ± 1.527

F4

13.58 ± 0.03

0.26 ± 0.015

1.25 ± 0.02

97.37 ± 0.056

153 ± 3.605

F5

15.78 ± 0.02

0.24 ± 0.02

1.04 ±0.030

95.37 ± 0.045

152.33 ± 2.886

F6

18.35 ± 0.0585

0.26 ± 0.02

1.13 ± 0.02

97.80 ± 0.086

162.66 ± 3.511

F7

16.72 ± 0.060

0.24 ± 0.02

1.34 ± 0.02

98.62 ± 0.075

167.33 ± 1.527

F8

14.23 ± 0.061

0.26 ± 0.005

1.53 ±0.023

93.31 ± 0.055

165.33 ± 3.214

F9

15.72 ± 0.05

0.27 ±0.011

1.55 ±0.025

99.90 ± 0.066

174.33 ± 2.516

F1
0
37.93
66.54
88.46
93.85
97.62
98.69
-

Table IV. Drug Release from the Prepared Ophthalmic Inserts
% Drug release
F2
F3
F4
F5
F6
0
0
0
0
0
36.58
35.30
45.31
42.71
45.03
55.71
56.88
71.09
79.99
74.16
79.74
80.91
84.68
88.12
86.92
85.05
85.39
93.11
97.91
92.93
91.37
90.87
96.94
97.63
93.63
98.11
97.12
-

F7
0
36.377
66.17
76.99
82.3
88.26
92.35
98.13
-

F8
0
32.55
61.58
71.89
79.09
87.12
93.15
95.36
98.56
-

F9
0
33.27
60.2
75.5
83.16
87.29
92.5
96.53
97.18
98.21

Fig. I Calibration Curve of Erythromycin in Simulated tear fluid.

Fig. II Drug Release Profile of formulation F1-F3

Fig. III Drug Release Profile of formulation F4-F6
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Fig. IV Drug Release Profile of formulation F7-F9
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