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ABSTRACT:

Hydrophilic polymers alone are not quite efficient in controlling the release of water soluble drugs. Hydrophobic polymers
have been extensively investigated for sustained release of drug. They provide several advantages including good stability
at varying pH ranges and effectively retard the water soluble drug. In the present study, a combination of hydrophilic and
hydrophobic polymers is used to prepare the matrix tablets that will result in desired slow release profile. Erythromycin
ethylsuccinate is selected as a model drug as it is water soluble in its salt form and having short half-life of 1.5 hours.
Controlled release matrix tablets are developed employing combination of hydrophilic polymers such as HPMC-K4M,
HPMC-K15M, HPMC-K100M, and hydrophobic polymer such as ethyl cellulose. Tablets containing 100 mg of drug were
formulated. Flow properties of granules were studied by determining bulk density, tapped density, Carr’s index,
Hausner ratio for all the formulations, which are in satisfactory range. Drug content, Weight Variation, Hardness,
Percent Friability, and Thickness are within acceptable limits of Pharmacopoeial requirement. To know the drug release
kinetics Zero order, First order, Higuchi plot, Korsmeyer Peppa’s plot were constructed. The optimized formulation (F-5)
prepared with polymers EC: HPMC-K4M in the ratio 10mg: 5mg show 98.9% drug release in 24 hours, which is
comparable with commercial formulation. Kinetic results reveal that all formulations followed zero order. The calculated
“n” values from power law equation for drug release profiles are between 0.6670-1.0231 with a correlation coefficient
>0.97, suggesting that drug release mechanism from matrix tablets followed non-fickian (anomalous) transport mechanism.
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INTRODUCTION

Erythromycin is a macrolide antibiotic, which is used
mainly in the treatment of infections caused by Gram-
positive and some  Gram-negative  organisms.
Erythromycin base is rapidly degraded in acidic media
such as in gastric juice. To avoid decreasing gastric
inactivation of the drug, it is necessary to use structurally
modified erythromycin derivatives or acid-resistant
dosage forms [1]. Erythromycin ethylsuccinate is the salt
of erythromycin which is reported to be acid-stable due
to its insolubility in acidic media. It is believed that

erythromycin ethylsuccinate is more effective than

erythromycin [2, 3]. Erythromycin ethylsuccinate has
short half life of 1.5 hrs and the drug is freely soluble in
water and hence selections of both hydrophobic and
hydrophilic polymer matrix system are widely used in
oral controlled drug delivery to obtain a desirable drug
release, patient compliance and cost—effectiveness [4].

Hence in the present study an attempt has been made to
develop sustained release matrix tablet of Erythromycin
ethylsuccinate using hydrophobic and hydrophilic
polymers. Matrix materials such as different grades of
hydroxyl propyl methyl cellulose (HPMC) and ethyl
cellulose are used [5]. The drug release for extended

duration; particularly for highly water soluble drug using
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a hydrophilic matrix system is restricted because of the
rapid diffusion of the dissolved drug though the
hydrophilic network [6]. For such drug with high water
solubility hydrophobic polymers are suitable, along with
a hydrophilic matrix for developing sustained release
dosage forms [7]. Therefore in this study both the
hydrophilic and hydrophobic polymers are used as
matrix material. The main objective of the study is to
formulate several hydrophilic and hydrophobic matrix
systems by polymer material to investigate the effect of
both [8].

MATERIALS AND METHODS
Erythromycin ethylsuccinate, HPMC K4, HPMC K15,
HPMC K100, Ethyl

phosphate, Magnesium stearate, Talc and all other

cellulose, Dibasic calcium
ingredients used are of analytical grade.

Formulation of tablets

Formulation of erythromycin ethyl succinate matrix
tablets is prepared by wet granulation method. For these
all the powders are passed through 80# mesh [7]. Drug
and polymer are then mixed thoroughly adding
granulating agent; after mass of cohesive material was
sieved through 22# and 44# mesh [9]. Then granules are
dried at 40 °C for 2 hrs, then talc and magnesium stearate
is added. Finally the tablets are compressed using single
punch machine, tablet compression machine; 10 mm
punch is being used [8].

Evaluation of tablet blend:-

Bulk Density: Apparent bulk density is determined by
placing pre-sieved drug excipients blend in to a
graduated cylinder and measuring the volume and weight
as itis [10].

Tapped Density: Tapped density is determined by USP
method 1l Tablet blend was filled in 100 mL graduated
cylinder of tap density tester which operates for fixed
number of taps until the powder bed volume reaches a

minimum, thus is calculated using formula[11];
M
"V
Where, M =Weight of powder taken; V,=tapped volume.

Dy

Angle of Repose: Angle of repose '0' is determined by
using funnel method. Tablet blend is poured from funnel
that can be raised vertically until a maximum cone height
'h' is obtained. Diameter heap D, was measured. The
angle of repose is calculated by formula;

2h

8 =tan ! —
an D

Compressibility Index and Hausner Ratio:

This is measured for the property of a powder to be
compressed; as such they are measured for relative
interactions.

importance of interparticulate

Compressibility index is calculated by following
equation;
Compressibility Index = i ; Py X 100
t

Where, p; =tapped density; p, =bulk density;
Hausner ratio is calculated by following equation [12];
Hausner Ratio = py; pp
Where, p; =tapped density and p, =bulk density
Evaluation of tablet
Weight Variation: Twenty tablets are randomly selected
from each batch individually weighed; the average
weight and standard deviation of 20 tablets are calculated
[13].
Thickness: The thickness of the tablet is measured by
using digital vernier callipers, twenty tablets from each
batch are randomly selected and thickness is measured
[14].
Hardness: Hardness is measured using Pfizer hardness
tester, for each batch three tablets are tested [15].
Friability: Twenty tablets are weighed and placed in the
Roche Friabilator and apparatus is rotated at 25 rpm for 4
min. After revolution the tablets are dusted weight [16].
Drug Content Uniformity: Twenty tablets of each
type of formulation are weighed and crushed in
100 mg of
Erythromycin ethylsuccinate is weighed and dissolved
in 100 mL of 0.1N HCI. From the stock solution 1 mL
sample is withdrawn and diluted to 10 mL with 0.1N

mortar and powder equivalent to

HCI. The absorbance is measured at wavelength 212nm

using double beam UV-Visible spectrophotometer.

International Journal of Pharmaceutical, Biological and Chemical Sciences (IJPBCS) | APR-JUN 2015 |VOLUME 4 | ISSUE 2 | 62-68| www.ijpbcs.net

Page6 3



B. Basanta Kumar Reddy * et al; FORMULATION AND EVALUATION OF CONTROLLED RELEASE......

In vitro Dissolution Study:

The study is carried out using 0.1N HCI and phosphate
buffer 7.4 using the USP apparatus types IlI, the
dissolution medium 900 mL maintained at 37 °C +0.5 °C,
The absorbance was measured at 212nm, the dissolution

study are carried out for 24 hrs[17].

RESULTS AND DISCUSSION

In the present work, matrix tablets of erythromycin
ethylsuccinate have been formulated by using ethyl
cellulose and HPMC grade polymers in different
proportions such as 2:1, 2:2, 1:1, 1:2 etc, to study the
release of drug up to desired time by fixing the quantity
of drug in each formulation. The matrix tablets so
prepared by wet granulation method are evaluated for
their hardness, friability, drug content and drug release
characteristics. The (F-5)
prepared with polymers EC: HPMC K4M in the ratio 10

mg: 5 mg show 98.9% drug release in 24 hours, which is

optimized  formulation

comparable with commercial formulation. As ethyl
cellulose is hydrophobic and HPMC grades are
hydrophilic in nature, these polymers are used in the
formulation of controlled release formulations. Prepared

matrix tablets was slow and spread over a period of 24

followed zero order kinetics . The calculated “n” values
from power law equation for drug release profiles are
between 0.6670-1.0231 with a correlation coefficient
>0.97, suggesting that drug release mechanism from
tablets non-fickian  (anomalous)

matrix followed

transport mechanism.

CONCLUSION

The market for drug delivery system has come a long
way and will continue to grow at an impressive rate.
Today’s  drug  delivery technologies enable the
incorporation of drug molecules into a new delivery
numerous therapeutic and

system, thus providing

commercial advantages. Matrix tablet drug delivery
systems provide several all the advantages including
greater flexibility and adaptability. The hydrophilic
matrix of HPMC alone could not control the drug release
effectively for 24 hrs. It is evident from the results that
matrix tablets prepared from HPMC along with ethyl
cellulose a better system for once-daily controlled
release matrix tablet of erythromycin ethylsuccinate.
Formulation F-5 exhibited satisfactory drug release in
the initial hours and the total release pattern was very

close to the theoretical release profile. So, F-5 was the

hours and released from the matrix tablets was diffusion most  successful, cost-effective and  optimized
controlled and kinetic results reveal that all formulations  formulation.
Table-1: Formulation of Erythromycin ethyl succinate Controlled Release Matrix Tablet.
Ingredients
g F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
(mg/tablet)

Erythromycin

; 100 100 100 100
ethylsuccinate

Ethyl cellulose 10 10 5 5
HPMC K4M - - - -
HPMC K15M 5 10 5 10
HPMC K100M - - - -
Di basic Calcium 173 168 178 173
phosphate

Talc 6 6 6 6
Magnesium stearate 6 6 6 6
Distilled water (in

mL) gs Qs q.s g.s
Total weight of the 300 300 300 300
tablet

100 100 100 100 100 100 100 100

10 10 5 5 10 10 5 5
5 10 5 10 - - - -

- - - - 5 10 5 10
173 168 178 173 173 168 178 173

6 6 6 6 6 6 6 6
6 6 6 6 6 6 6 6

gs 9qs gqs QqsS QS QS Qs Qs

300 300 300 300 300 300 300 300
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Table-2: Pre-compression Evaluation Tests

Bulk Density Tapped Density  Angle of Repose Carr’s Index  Hausner’s

FerU e (g/cc) (g/ce) (degree) (%) Ratio
F, 0.384 0.441 25.41 12.92 1.148
F, 0.379 0.434 23.24 12.67 1.145
Fs 0.394 0.461 24.32 14.53 1.170
F4 0.370 0.422 25.63 12.32 1.140
Fs 0.369 0.428 24.21 11.78 1.149
Fe 0.365 0.437 24.74 16.47 1.197
F, 0.372 0.428 25.62 13.08 1.150
Fs 0.384 0.428 24.37 10.28 1.114
Fo 0.370 0.422 23.38 12.32 1.140
Fio 0.375 0.411 24.34 11.32 1.135
Fi1 0.380 0.421 25.12 12.23 1.142
Fi, 0.371 0.432 25.10 11.12 1.521

Table-3: Post-compression Evaluation Data of Hardness, Friability, Drug Content and Thickness of

Erythromycin ethylsuccinate Matrix Tablets Prepared by Wet Granulation Method.

Weight
S Hardness variation Friability Thickness Drug content
(kg/lcm?)+S.D (%) (%)+S.D (mm)+S.D (%) +S.D
F1 5.22+0.01 1.93 0.320.02 423:003 85
F2 5.72+0.36 1.22 0.76+0.04 436£0.02 89
F3 5.820.01 1.1 0.820.02 4.35:0.01 88
F4 5.53+0.36 2.45 0.66+0.06 4.43:004 87
F5 5.55+0.35 131 0.42+0.03 435:003 96
F6 5.7620.36 1.83 0.4920.05 4.45:002 93
F7 5.68+0.33 215 0.660.01 435:001 88
F8 5.65:0.32 1.98 0.45:0.01 432+003 92
F9 5.52+0.36 1.76 0.59+0.05 429+0.05 85
F10 5.78+0.33 1.36 0.57+0.04 435:003 87
F11 5.54£0.32 1.46 0.450.03 4.32+001 92
F12 5.530.36 1.62 0.59+0.02 429:0.02 88
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Table- 4:- Correlation Coefficient Values in the Analysis of Release Data of the Pure Drug Matrix Tablets

Prepared as per Zero order, First order, Higuchi and Peppas Equation Models.

Formulation R? Values

Zero order First order Higuchi Peppas
F1 0.9744 0.9318 0.8973 0.9501
F2 0.9209 0.7793 0.9144 0.9009
F3 0.9604 0.8684 0.9530 0.9506
F4 0.9571 0.8338 0.9349 0.8618
F5 0.9745 0.9218 0.9383 0.9579
F6 0.9349 0.0.806 0.8196 0.9277
F7 0.9562 0.6736 0.7939 0.8960
F8 0.9830 0.9380 0.9606 0.9765
F9 0.9765 0.9635 0.9546 0.9626
F10 0.9653 0.9599 0.9456 0.9514
F11 0.9813 0.9751 0.9612 0.9715
F12 0.9756 0.9710 0.9756 0.9791
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Figure-1:- Release Profile Plots of the Pure Drug Matrix Tablet (F5) and comparison with Commercial.
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Figure-2:- Time Vs log Percent Drug Unreleased Plot of the Pure Drug and Comparison with Commercial.
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Figure-4:- Log Time Vs. Log Percent Drug Release plot of Matrix Tablet (F5) and comparison with

commercial.
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