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Abstract

Particle engineering is a technique of physical modification of the excipient at sub-particle level
without altering chemical properties to achieve desired functionality ©°). For development of
immediate layer of Metoclopramide Hydrochloride Treated Agar was used as disintegrating
agent and was compared with untreated agar.
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1. INTRODUCTION Immediate Release Layer of Metoclopramide

Gastroesophageal reflux disease a pathological
condition in which reflux of a gastric content into the
oesophagus is exceeds the normal limit causing a
variety of symptoms such as heartburn, difficulty in
swallowing, sore throat, chest pain. Although proton
pump inhibitors are the most effective and preferred
agents for the treatment of Gastroesophageal reflux
disease (GERD), the use of combination of proton
pump inhibitors in combination with a prokinetic
agent gives much effective compare to monotherapy
with Proton Pump Inhibitors . Rabeprazole Sodium
is more effective a proton pump inhibitor than to
other for treatment of GERD [?l. But on exposure to
acidic environment of stomach Rabeprazole Sodium
may get degraded to coloured product and results in
reduced  bioavailability .  Metoclopramide
hydrochloride is a prokinetic agent which improve
significantly gastric emptying and oesophageal
sphincter pressure and diffuse upper gastrointestinal
motor disturbances present in reflux esophagitis
patients [ . The present study the attempt was made
to develop a drug delivery system containing a
Delayed Release layer of Rabeprazole Sodium and

Hydrochloride.

Particle engineering is a technique of physical
modification of the excipient at sub-particle level
without altering chemical properties to achieve
desired functionality ). For development of
immediate layer of Metoclopramide Hydrochloride
Treated Agar was used as disintegrating agent and
was compared with untreated agar.

2. MATERIALS AND METHODS

Rabeprazole sodium and Metoclopramide
Hydrochloride were supplied as a gift sample by
Aristo Pharmaceuticals, Pvt. Ltd. Mumbai and
Vaikunth Pvt Ltd. Panoli respectively. Agar, Ethyl
Cellulose, HPMC, Micro Crystalline Cellulose,
Magnesium Stearate and talc were procured from
SD-Fine Chem Limited, Mumbai.

METHODS

2.1 Preformulation studies:

The received samples of drug and excipients were
subjected to UV Spectral analysis, IR Spectral analysis
and Melting point determination to confirm their
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identity and purity.  Drug-excipient compatibility
study was carried out using FTIR spectroscopy [® 71,
2.2 Formulation design and development
The development of the Bilayer tablets of
Rabeprazole  Sodium and Metoclopramide
Hydrochloride consist of four Steps as
1. Preparation of Treated Agar Powder
2. Development of Blend for Immediate Release
layer of Metoclopramide Hydrochloride
3. Development of Blend for Delayed release
layer of Rabeprazole Sodium
4. Development of Bilayer Tablet of Rabeprazole
Sodium and Metoclopramide Hydrochloride
Preparation of Treated Agar Powder
10% w/v aqueous solution of agar was prepared in
250 ml glass beaker with continuous stirring for 24
hours using mechanical stirrer. Prepared solution
was kept aside in dark for 72 hours to swell the Agar.
Swollen agar was separated from the solution and
dried at 60°C using hot air oven. Dried mass was
grounded in a mortar using pestle and passed
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through sieve number 100. The powder passed
through the sieve was used as one of the excipients
(Treated Agar) for preparation of blend of immediate
release layer as per Formulation Table No. 1 &9,
Development of Blend for Inmediate Release layer
of Metoclopramide Hydrochloride

Various formulation blends for immediate release
layer of Metoclopramide Hydrochloride were
prepared as per Table | and evaluated for various
precompression parameters such as bulk and tap
density, compressibility, flow property. Prepared
formulation blends were subjected for compressed
on multi-station Karnavati Tablet Compression
machine with 8 mm tooling using direct compression
method. The prepared tablets were subjected for
post compression parameters such as in vitro drug
release studies, disintegration test, content
uniformity and weight variation. The best fit
formulation among the eight formulations was
selected for development of bilayer tablet [0 11, 12],

Formulation Agar Treated agar SSG MCC Magnesium stearate Lactose Talc Sunset MTH
code (mg)  (mg) (mg) (mg) (mg) (mg) (mg)  yellow (mg)
(mg)
IR1 6 - 6 30 8 28 8 4 10
IR 2 12 - 12 22 8 24 8 4 10
IR3 18 - 18 15 8 19 8 4 10
IR4 24 - 24 13 8 9 8 4 10
IR5 - 6 6 30 8 28 8 4 10
IR6 - 12 12 22 8 24 8 4 10
IR7 - 18 18 15 8 19 8 4 10
IR8 - 24 24 13 8 9 8 4 10

Table I: Formulation blends for immediate release layer of metoclopramide hydrochloride.

Development of Blend for Delayed release layer of
Rabeprazole Sodium

Various formulation blends for immediate release
layer of Rabeprazole Sodium were prepared as per
Table Il and evaluated for various precompression
parameters such as bulk and tap density,
compressibility, flow property. Prepared formulation
blends were subjected for compressed on multi-

station Karnavati Tablet Compression machine with
8 mm tooling using direct compression method. The
prepared tablets were subjected for post
compression parameters such as in vitro drug
release, weight variation and uniformity of drug
content. The best fit formulation among the eight
formulations was selected for development of
bilayer tablet. 13- 14 151,

Table II: Formulation blends for delayed release layer of Rabeprazole sodium.

Formulation HPMC K100M Ethyl cellulose McCC Magnesium Talc Rabeprazole sodium
code (mg) (mg) (mg) Stearate (mg) (mg) (mg)

DR 1 15 25 34 3 3 20

DR 2 25 25 24 3 3 20

DR 3 35 25 14 3 3 20

DR 4 25 30 19 3 3 20

DR 5 20 15 39 3 3 20

DR 6 30 10 34 3 3 20

DR 7 30 15 29 3 3 20

DR 8 15 25 24 3 3 20
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Development of Bilayer Tablet of Rabeprazole
Sodium and Metoclopramide Hydrochloride: A best
fit formulation of Metoclopramide Hydrochloride
and Rabeprazole Sodium was selected among the
formulations mentioned in table No.1 and 2
respectively for development of bilayer tablet. As per
procedure reported previously, the blend of best fit
formulation for immediate release layer containing
Metoclopramide Hydrochloride and of delayed
Release Layer containing Rabeprazole Sodium were
prepared separately. The formulation blend of
delayed release layer was subjected for primary
compression using Karnavati Rotary Tablet Machine
and followed by compression of second layer of
immediate release formulation blend using 8 mm
round flat faced punch and die set. Prepared bilayer
tablets were subjected for evaluation of post
compression parameters. (1617, 18],
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3. RESULTS AND DISCUSSION

3.1 Preformulation Studies:

Preformulation studies were carried out to confirm
the identity and purity of the received samples of
drug and excipients. The results of compatibility
studies obtained confirms the compatibility of
selected drugs and excipients.

3.2 Immediate Release layer of Metoclopramide
Hydrochloride:

3.2.1 Evaluation of Precompression Parameters:
Pre-compression evaluation

All the formulation blends were subjected for
evaluation of pre compression parameters such as
bulk and tap density, flow property, compressibility.
The results obtained revealed that use of optimum
concentration of Talc and Magnesium stearate,
improves the compressibility along with flow
property. The results of precompression parameters
were summarized in table Ill.

Table lll: Evaluation of precompression parameters of immediate release layer formulation blend.

Formulation

Bulk density(g/ml) Tapped density(g/ml)

Carr’s index (%) Hausner’s ratio

Angle of repose

code (n=3) (n=3) (n=3) (n=3) (n=3)

IR1 0.421 +0.008 0.482 +0.007 12.65+0.191 1.144+0.012 26.04+1.123
IR2 0.427 +0.005 0.499 +0.008 14.42+0.762 1.168 +0.023 27.20 +£1.198
IR3 0.419 +0.007 0.477 +0.005 12.15+0.731 1.138 +0.025 21.60 +1.150
IR4 0.418 +0.002 0.469 +£0.007 10.87+0.822 1.122 +0.034 21.75 £1.198
IR5 0.421 +0.010 0.482 +0.011 12.65 +0.867 1.145 +0.024 25.03 +1.103
IR6 0.435 +0.003 0.517 +0.010 15.86 +0.234 1.188 +0.026 25.69 +1.099
IR7 0.438 +0.011 0.521 +0.003 15.93 +0.678 1.189 +0.025 22.86 +1.099
IR8 0.493 +0.011 0.559 +0.008 11.80 +0.898 1.133 +0.016 21.99 +1.076

3.2.2 Evaluation of Post Compression Parameters:

The prepared formulations were evaluated for
various pharmaceutical parameters as per
Pharmacopoeial Specification. The results of
disintegration studies showed that use of treated
agar in combination with sodium starch glycolate has
better disintegration time compare to untreated
agar. Combination of treated agar with sodium

formulation gives better in vitro drug release profile.
Thus formulation No. IR 6 was considered as best fit
formulation blend and selected as an immediate
release layer for development of Bilayer Tablet. The
results of evaluation of post compression parameters
were summarized in table IV. The in-vitro release
pattern of Metoclopramide Hydrochloride in acid
buffer pH 1.2 was graphically presented as Fig. .

starch glycolate in concentration of 24% of total

Table IV: Evaluation of post compression parameters of immediate release layer of metoclopramide
hydrochloride

Formulation  Thickness Weight Disintegration Drug Content % CDR at the end of 15
code (mm) Variation time (S) (n=3) Minutes in acid buffer pH
(n=3) (n=3) (n=3) 1.2 (n=3)

IR1 1.663+0.009 99.72+ 0.7 702 93.37+0.07 73.80%0.12
IR2 1.698+0.011 99.94+ 0.9 69 +2 97.5410.06 73.80%0.55
IR3 1.715+0.006 100.2+ 0.3 78 +3 92.65+0.09 76.20+0.12
IR4 1.723+0.004 99.93+ 0.4 84+2 97.3310.06 70.8040.78
IR5 1.722+0.002 99.80+ 0.6 48+ 4 98.34+0.02 73.5610.11
IR6 1.688+0.010 99.85+ 0.7 362 98.65+0.06 91.8+0.43

IR7 1.676+0.013 99.98+0.66 603 97.98+0.02 67.20%0.57
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99.85+ 0.6
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Fig I: Comparative in vitro release profile of metoclopramide hydrochloride

3.3 Delayed Release layer of Rabeprazole Sodium:
3.3.1 Evaluation of Precompression Parameters:

All the formulation blends were subjected for
evaluation of pre compression parameters such as
bulk and tap density, flow property, compressibility.

The results obtained revealed that use of optimum
concentration of Talc and Magnesium stearate,
improves the compressibility along with flow
property. The results of precompression parameters
were summarized in table V.

Table V: Evaluation of precompression parameters of immediate release layer formulation blend.

Formulation Bulk density Tapped density. Carr’s index (%) Hal.xsner s Angle of repose
code (g/ml) (g/ml) (n=3) ratio (n=3)
(n=3) (n=3) (n=3)

DR 1 0.290+0.013 0.333+0.008 12.91+0.67 1.148+0.021 24.64+1.150
DR 2 0.330+0.021 0.380+0.005 13.15+0.29 1.151+0.034 21.89+1,158
DR 3 0.308%+0.034 0.366%0.019 20.05+0.84 1.188%0.015 33.56+1.141
DR 4 0.29910.022 0.3541+0.014 15.53+0.14 1.183+0.024 33.26+1.164
DR 5 0.29310.037 0.355+0.007 17.4610.91 1.211+0.055 30.23+1.103
DR 6 0.29510.054 0.36410.021 18.9510.53 1.233+0.047 29.23+1.182
DR7 0.321+0.049 0.362+0.023 12.77+0.48 1.127+0.035 25.54+1.171
DR 8 0.294+0.051 0.389+0.033 16.2310.34 1.211+0.064 24.21+1.142

3.3.2 Post-compression evaluation

All the prepared formulations were complied with
Pharmacopoeial specifications for weight variation
test and Test for Drug Content. Results of in vitro
drug release studies in acid buffer pH 1.2 for first 2
hours, followed by in phosphate buffer pH 6.8,
showed that Ethyl cellulose alone can control the
release in acidic medium. But its use in combination
with HPMC K 100 M can extend the release for
desired period of time due to its gel forming
property. Optimum use of ethyl cellulose with HPMC

K 100 M also helps to modify drug release pattern
due to its hydrophobicity which acts as a weaker
barrier than gel of HPMC. Use of HPMC K100 M and
Ethyl Cellulose in a ratio of 1:1 can retard the release
of Rabeprazole Sodium in acidic medium and extend
the release for more than 8 hours in phosphate
Buffer pH 6.8. The results of evaluation of post
compression parameters were summarized in table
VI. Based on the results obtained formulation No. 2
was considered as best fit formulation and was
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selected as a delayed release layer for development

of Bilayer tablet.
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Table VI: evaluation of post compression parameters for delayed release layer

Time in h -
% CDR in Acid ime in hours required

Formulation Thickness Weight Drug to Release Drug in
code (mm) Variation Content Buffer pH 1.2 at end Phosphate Buffer pH 6.8
of 2 Hours
(n=3) (n=3) (n=3) (n=6) T s0% Tsox%
(n=6) (n=6)
DR 1 1.723+0.004 99.95*0.6 91.56+0.007 8.5+ 0.9 2.1 8.0
DR 2 1.689+0.004 99.95+0.7 95.33+0.007 7.4+ 0.87 1.8 7.4
DR 3 1.663+0.005 99.90%0.6 95.67+0.007 8.4+ 0.67 1.7 8.0
DR 4 1.703+0.006 99.95 + 0.6 9310.0066 6.1+ 0.72 3.1 5.9
DR 5 1.673x0.005 99.75+0.7 92.09+0.007 10.1+£0.81 1.7 4.0
DR 6 1.699+0.005 99.95+0.7 98.99+0.007 12.5+0.79 1.8 3.9
DR 7 1.712+0.005 100.3+0.7 98.21+0.008 10.1+ 0.57 1.7 7.5
DR 8 1.728+0.004 99.95+0.7 96.50+£0.007 8.8+ 0.49 1.6 8.0
——DR1 —@—DR2 DR3 ——DR4 —¥—DR5 DR6 =——DR7 ——DRS8
120 A
100
80
o 60
=)
o
= 40
20
0 H >
0 2 4 6 8 10 12 14
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Fig Il: Comparative in vitro drug release profile of Rabeprazole Sodium in acid buffer pH 1.2 for 2 hours
followed by in Phosphate Buffer pH 6.8 for 10 hours.

3.4 Bilayer Tablet of Metoclopramide Hydrochloride

and Rabeprazole Sodium:

Selected best fit formulations for immediate release
layer of metoclopramide IR 6 and delayed release

layer of Rabeprazole Sodium DR 2 were compressed
and evaluated as a Bilayer Tablet as per procedure
reported previously. The Results of the same were
tabulated in table VII.

Table No. VII: Evaluation of Bilayer Tablet of Metoclopramide Hydrochloride and Rabeprazole Sodium

Hardness (n=3) 5.610.40

% Friability (n=3) 0.056 + 0.003
Drug Content (n=3)

Metoclopramide Hydrochloride 98.65+0.06
Rabeprazole Sodium 95.33+0.007
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In vitro Release of | Tso% 7 minutes
Metoclopramide Hydrochloride in | Tsos% 13 Minutes
acid Buffer pH 1.2 Release at the end of 15| 91.8+0.11
Minutes
In vitro Release of Rabeprazole | In acid Buffer pH 1.2 attheend | 7.4 %
Sodium of 2 Hours
T s0% of Rabeprazole Sodium in | 1.8 Hours
Phosphate Buffer pH 6.8
Tso% of Rabeprazole Sodium in | 7.4 Hours
Phosphate Buffer pH 6.8
Drug Release Kinetic of Delayed | Zero-order First Higuchi | Korsmeyer-
Release Layer R? order Model | Peppas Best fit
R? R? R?
0.681 0.140 0.644 0.646 Zero order

4. CONCLUSION:

Bilayer Tablet for Gastroprotective delivery of
Rabeprazole sodium along with metoclopramide
Hydrochloride was formulated successfully using
direct compression method. Stomach specific
immediate delivery of Metoclopramide
Hydrochloride was achieved by using Treated Agar as
disintegrating agent along with Sodium Starch
Glycolate. The results of evaluation studies showed
that modification of agar at sub particulate level,
improve functionality of agar. Rabeprazole Sodium is
highly sensitive to gastric acid. Hence attempt was
made to retard the release of Rabeprazole Sodium
using various combinations Ethyl Cellulose and
HPMC K 100 M. The results of in vitro drug release
studies revealed that combination of Ethyl Cellulose
with HPMC K 100 M in the ratio of 1:1 can retard the
release of Rabeprazole Sodium in acidic medium and
can extend the release for more than 8 hours in
Phosphate Buffer pH 6.8. In conclusion, the bilayer
tablet is a strategy of choice for delivery of containing
immediate release layer of Metoclopramide
Hydrochloride and delayed release layer of
Rabeprazole Sodium.
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