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Abstract:

Rabeprazole Sodium belongs to a class of Anti-Secretory compounds (substituted benzimidazole proton-pump
inhibitors) that do not exhibit anticholinergic or histamine H2-receptor antagonist properties, used to prevent
production of acid in the stomach, it reduces symptoms and prevents injury to the oesophagus or stomach in patients
with gastroesophageal reflux disease (GERD). It has a daily dose of 10 mg minimum and 20 mg maximum. In this
formulation Rabeprazole Sodium is used as an active pharmaceutical ingredient (API), and excipients such as Sodium
Alginate, Guar Gum, Sodium Bicarbonate, Calcium Carbonate, Methyl Paraben, Propyl Paraben are used. In this
study FTIR was done for evaluation of pure drug and to evaluate between the APl and excipients, all the results were
within its standard ranges. Many tests such as In-Vitro gelation time/Floating lag time, Floating time, Raft weight,
Raft volume, Content uniformity, Viscosity of suspension and raft, Micromeritic study and In-Vitro drug release study
was conducted and all the obtained results were within the standard ranges. Formulation SA3 and GG5 due to their
linear drug release they were selected for Stability Study. 2 Months Stability Study were conducted and on each 1-
Month interval readings were taken, no major difference in formulation and readings were observed after 37 month
study But, Further Long-Term stability study and In-Vivo study was recommended.
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INTRODUCTION:

According to a study done by the Department of
Gastroenterology, Coimbatore medical college and
hospital published in 2004, cancer of the oesophagus
is common in India. The risk of oesophageal cancer is
3.5 times higher with alcohol consumption, 2.5 times
higher for tobacco users and 2.8 times higher each for
betel nut chewers and smokers. [19] In another study
conducted by AIIMS, published in 1999, it was
concluded that this devastating disease is associated
with significant morbidity rate and mortality rate. The
tumour has a relative resistance to chemotherapy and
radiotherapy so, surgery remains the best form of
treatment for both palliation and cure. Therefore, it is
most important to detect the problem as early as
possible. It has now become apparent, through studies
and research in the United States and India, that people
who suffers from acid reflux are likely to predisposed
to carcinoma of the oesophagus are advised to undergo
endoscopy on a regular basis to detect the problem in
time. [11,12,13,14] Thus, it is necessary to detect this
problem earlier and treat it by using a suitable
treatment. Although, 90% of the patient with this
disorder get treated and cured medicines itself, while
in severe cases other mode of treatment are applied
such as surgery or endoscopy. Mode of medication
involves the use of medicines and formation of
mechanical barrier. So, that the reflux rate can’t be
refluxed back in oesophagus. The formation of
mechanical barrier is the most common amongst
medication mode of treatment and comes under the
category of over-the-counter drugs. Such formulations
are known as Anti-reflux formulations.

[7,8,9,10] Gastroesophageal reflux disorder or
(GERD) is one of the gastric disorders occurs due to
the exposure of refluxate of stomach on the wall of
oesophagus. The content of the stomach is known as
“Chymes”. The Chymes get mixed thoroughly with
gastric acid secretion of stomach and becomes mixture
of low pH below 3. The pH of the cell lining of
oesophagus is above 6 and almost near to neutral
range. Thus, on exposure to Chymes of stomach to
oesophagus there is a sudden change in pH
environment of the cell lining which causes burning
sensation. Thus, this disorder is also known as “Heart
Burn” or “Oesophagitis”. It is characterized by
burning sensation behind the sternum bone and hoarse
or raspy sound. This disorder also leads dangerous to
asthmatic patients. [1,2,3,4,5,6] The Aim of
formulation or dosage form development is to deliver
drug at specific body site in desired concentration in
therapeutic range. To achieve such objectives,
extensive research had been carried out by various
scientists. Now, from past few decades the controlled
or sustained release formulations have been
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developed. This formulation is intended for maximum
therapeutic efficacy and reduction in side effects of
drug. Also, these formulations have an advantage of
more patient compliance due to reduced dosing
frequency and dose dumping. Also, drug loss is
prevented conventional drug delivery such as Tablets,
Capsules, etc. is old and comes along with so many
limitations. Conventional dosage forms provide drug
in specific concentration in blood circulation without
any control over drug delivery. This uncontrolled
manner of drug delivery by conventional formulations
causes fluctuation in blood plasma concentration.
[15,16,17,18] This problem induces the need of
controlled release and sustained release of drug
delivery. Therefore, the drug release from the
formulation is largely independent of external factors.
The absorption of drug from oral delivery gets varied
from person to person. The major issue due to which
these variations occur are gastric retention or gastric
transit time of drug, which is due to the physiological
variations. Also, the main issue of the oral drug
delivery is that the drug must be delivered in the
absorption window, after passing the absorption
window, the drug may not be utilized and this may
cause either drug wastage or toxicity. This problem is
due to GRT of the dosage form is less than 12 Hrs.
This makes researchers to overcome such a problem
and increase the retention time of drug in GIT for
prompt and predictable time. Dosage forms which
retained in the stomach is known as “Gastro Retentive
drug delivery system” or “GRDDS” over the past few
years devices and system designed to retain the dosage
form in the dosage form in the upper part of GIT such
floating system, expanding system, bio-adhesive
system, low density system, high density system and
raft forming system. Attempts are being made to
develop a drug delivery system which can provide
therapeutically effective plasma concentration for
longer period of time. Thereby this reduces the dosing
frequency and minimizing fluctuations of drug
concentration in plasma to maintain it in steady state
by delivering drug in controlled and reproducible
manner. GRDDS can improve control delivery of the
drugs that have an absorption window by continuous
releasing the drug for prolong period of time before it
reaches the absorption site. Prolonged retention of
dosage form is sometimes desirable for achieving
therapeutic benefit of drug that absorbed from specific
part of GIT and also useful for targeting in desired site
in GIT. Also, GRDDS formulation are used to improve
the drug performance which are pH sensitive and their
activity or inactivity depends upon pH of the GIT
where drug is administered. The drugs that are easily
absorbed from GIT and have short half-life are
eliminated quickly from systemic circulation or body.
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To avoid such a limitation the controlled release
formulation is an attempt to release drug that required
to maintain effective drug concentration in plasma.
After oral administration of such a formulation, it
retains in stomach for more than a normal time and
release drug in controlled manner. So, that drug could
be available in desired concentration at absorption site.
Prolonged gastric retention improves bioavailability
and duration of drug release that minimizes the drug
dose. The increased GRT in stomach required for local
treatment on stomach and upper part of intestine.

[18,19] The drug Rabeprazole Sodium is used as an
API in the formulation. Rabeprazole Sodium belongs
to a class of Anti-Secretory compounds (Substituted
Benzimidazole Proton-Pump inhibitors) that do not
exhibit anticholinergic or histamine H2-receptor
antagonist properties, but suppress gastric acid
secretion by inhibition the gastric H*/K* ATPase
(Hydrogen-potassium adenosine triphosphatase) at the
secretory surface of the gastric parietal cell. Because
this enzyme is regarded as the acid (Proton) pump
within the parietal cell, Rabeprazole Sodium has been
characterized as a gastric proton-pump inhibitor.
Rabeprazole Sodim blocks the final step of gastric acid
secretion. In gastric parietal cells, Rabeprazole sodium
is protonated, accumulates and is transformed to an
active  Sulfenamide. When studied in-vitro,
Rabeprazole Sodium is chemically activated at pH 1.2
with a half-life of 78 Seconds. It has an oral
bioavailability of 52%, Twmax of 2 to 5 Hrs. there is no
appreciable accumulation when doses of 10 mg to 40
mg are administered every 24 Hours. Following a
single 20 mg oral dose of ** C- labelled Rabeprazole,
approximately 90% of the drug was eliminated in the
urine, primarily as thioether carboxylic acid, its
glucuronide, and mercapturic acid metabolites.
Rabeprazole Sodium prevents the production of acid
in the stomach. It reduces symptoms and prevents
injury to the oesophagus or stomach in patients with
Gastroesophageal reflux disease (GERD) or ulcers.
Rabeprazole Sodium is also useful in conditions that
produce too much stomach acid such as Zollinger-
Ellison syndrome. Rabeprazole Sodium may also be
used with antibiotics to get rid of bacteria that are
associated with some ulcers. Rabeprazole Sodium is a
selective and irreversible proton pump inhibitor,
suppresses gastric acid secretion by specific inhibition
of the H*, K* ATPase, which is found at the secretory
surface of parietal cells. In doing so, it inhibits the final
transport of hydrogen ions (via exchange with
potassium ions) into the gastric lumen. It has a daily
dose of 10 mg minimum and 20 mg maximum.
Conventional dosage forms have many disadvantages
so, In-Situ raft forming suspension of Rabeprazole
Sodium with Guar Gum was formulated. Rabeprazole
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Sodium was used as an API, and other excipients such
as Sodium alginate, Guar gum, Calcium carbonate,
Sodium bicarbonate, Methyl paraben and Propyl
paraben were used in the formulations.

MATERIALS AND METHODS:

Rabeprazole Sodium was the gift sample of pure API
from “Micro. Labs, Bengaluru”, Guar Gum, Calcium
Carbonate, Sodium Bicarbonate, Methyl Paraben,
Propyl Paraben were purchased from “Research Fine-
Chem, Mumbai”, rest of the lab chemicals were
provided by college of pharmacy, Dept. of
Pharmaceutics, Akkalkuwa, and all the chemicals used
during the study were of Analytical grade.

e FTIR Analysis: - The gift sample of
Rabeprazole Sodium received from Micro labs,
Bengaluru was subjected for its standardization
and so, FTIR analysis were performed for that 1
mg of APl was accurately weighed on a digital
weighing  balance and ftriturated  with
approximately 300 mg of dry, finely powdered
KBr (IR). A transparent thin pellet was prepared
by using compression mould. The KBr pellet was
placed in a sample holder of the IR
spectrophotometer and scanned through the
frequency 4000 wave number to 4007 wave
number and the IR spectrum so obtained was
observed.

e Solubility Study: - Solubility of Rabeprazole
Sodium was determined by adding an excess
amount of drug in 5ml of water to obtain a
saturation and stirred for 24 Hrs. by using
magnetic stirrer. After stirring the resultant
solution was filtered and kept a side for 1 Hr.
then, supernatant obtained was diluted properly
and absorbance was taken by UV
Spectrophotometer at 272 nm. The unknown
concentration of the sample was determined by
using equation obtained from standard
calibration curve.

e Melting Point: - Capillary Tube method was
used to detect the melting point of sample. The
method was performed twice and average value
(range) was noted.

e Loss on Drying: - 1 gm of drug sample was
weighed accurately and placed in a dried
porcelain dish. The dish weight with drug and
placed in a hot air oven and measured the weight
after 10 Min interval until the constant weight
was obtained and the percentage LOD were
calculated by using the following equation. LOD
= Initial Wt. — Final Wt./ Initial Wt.x 100

e X-Ray Diffraction study: - XRD was used to
determine the polymorphism of the compound. It
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was used to determine whether the compound is
crystalline or amorphous in nature.

Preparation of Suspension: -Raft forming
suspension of Rabeprazole Sodium was prepared
by using a magnetic stirrer and final volume was
made by using citro-phosphate buffer 7.0
initially, 525 mg of Citric acid was taken in 25
ml of volumetric flask and dissolved in sufficient
quantity with distilled water and filled upto mark
with distilled water to produce 2.1% W/V
solution and named as “A” in another 100 ml
volumetric flask 7.15 gm of Disodium Hydrogen
phosphate was taken and dissolved in distilled
water and filled with it up to the mark to produce
7.15% solution and named as “B”. then to
produce CPB 7.0, 17.6 ml of A and 87 ml B are
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taken in 1000 ml volumetric flask and mix
properly and diluted upto mark with distilled
water. To make suspension according to batch
design accurately weighed quantity of Sodium
Alginate, Guar Gum was taken and added very
slowly to 50 ml of CPB 7.0 with continuous
stirring by using magnetic stirrer rotated at 600
rpm for 1 Hr. then with continuous stirring
accurately weighed quantity of Sodium
Bicarbonate, Methyl Paraben and Propyl Paraben
was added and again mixed for 15 Minutes.
Finally, accurately weighted quantity of Calcium
Carbonate was added and volume was made upto
100 ml by using CPB 7.0 composition of batch
was given in the table below. All the quantities
were taken in milligram (mg).

Table 1: -Formulation Batch Scheme

Ingredients
RPS Sodium Guar Sodium Calcium Methyl Propyl
[Batches] (API) Alginate Gum Bicarbonate | Carbonate | Paraben | Paraben
SA1 200 600 - 400 800 180 20
SA 2 200 800 - 400 800 180 20
SA3 200 1000 - 400 800 180 20 CPB
SA4 200 1200 - 400 800 180 20 7.0
Upto
SA5 200 1400 - 400 800 180 20 10?
m
GG 1 200 - 600 400 800 180 20
GG 2 200 - 800 400 800 180 20
GG3 200 - 1000 400 800 180 20
GG 4 200 - 1200 400 800 180 20
GG5 200 - 1400 400 800 180 20
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Fig 2: - Raft formed by Guar Gum batches

e Analytical Study: - The Calibration curve of Rabeprazole Sodium was taken at 272 nm in 0.1 N HCL against
blank containing 0.1 N HCL. For Calibration Curve the concentration was kept in 0.2 pg/ml, 0.4 pg/ml, 0.6

pg/ml, 0.8 pg/ml and 1 pg/ml. All the volumes were made in triplicates to minimize the error and validate the
process.

e Evaluation Parameters: -

. Physical Appearance: - The Physical appearance of the formulation was the Colour, Odour and Appearance of
the suspension.
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Fig 3: - Physical Appearance of Suspension

In-Vitro Gelation time/ Floating lag time: -
10 ml of suspension was added to 250 ml
beaker containing 100 ml of 0.1 N HCL and
time required to clear lower portion of beaker
was used to describe gelation time.

Floating time: - 250 ml of beaker was used
in which 100 ml of 0.1 N HCL was added. 10
ml of raft forming suspension was added to it
and time to which raft remain on the liquid
was noted.

Raft weight: - 250 ml beaker was used
containing 100 ml of 0.1 N HCL. To this, 10
ml of suspension was added, raft was allowed
to develop completely. For complete raft
development, the beaker was remained for 30
min  without disturbing.  After raft
development, the remaining liquid was
decanted carefully then place the raft on a
butter paper and the liquid was soaked by
using towel paper. Then dry raft was weighed
directly.

Raft volume: - Initially beaker used for raft
development was washed and dry completely
and weighed and noted as W1. Then to such
a dry beaker, 100 ml of 0.1 N HCL was added
carefully that it does not expel out, then again
beaker with raft developing liquid was
weighed and noted down as W2. At this point
the level to which raft developing liquid was
added was marked. To this beaker 10 ml of
raft developing suspension was added and
remains for 30 mins undistributed for
complete raft development. Then, remaining
liquid was decanted and raft was dried by
using towel paper. The dry raft was weighed
and noted down as W3. This dried raft was
added to a beaker used for raft development
and filled with a purified water upto the mark

VI.

VII.

VIIL.

made while 100 ml of raft developing liquid
was added. After filling with water, beaker
was again weighed and down as W4. After
noting all four weights, the raft volume was
calculated by using following formula

Raft Volume = [W4-W1] - [W2-W1-W3]
Content Uniformity: - 10 ml of suspension
which believed to be contained 20 mg of
Rabeprazole Sodium in 100 ml volumetric
flask and dilute upto the mark with 0.1 N
HCL. Then from this solution 0.1 ml was
pipette out in 10 ml volumetric flask and
diluted upto the mark with 0.1 N HCL. Then
absorbance was taken at 272 nm against the
blank containing 0.1 N HCL.

Viscosity of Suspension: - The viscosity of
the suspension was determined by using
Brookfield Viscometer. For determination of
viscosity, spindle of various number is used
and rotated at different speed in ascending
order. Then, torque experienced by the
spindle was used as a function to determine
the viscosity.

Viscosity of Raft: - The viscosity of raft was
determined by using Brookfield Viscometer.
For determination of viscosity of raft spindle
of various number was used and rotated at
different speed in ascending order. Then,
torque experienced by the spindle was used as
a function to determine the viscosity. For
determination of viscosity of raft, 10 ml of
suspension was mixed and diluted upto 100
ml with 0.1 N HCL and mixed well and
viscosity was determined.

Micromeritic Study: - The appearance of the
suspension at micron level was observed and
its particle size was determined.
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X. In-Vitro drug release studies: - The In- observed daily for a week, then observations
Vitro dissolution study was determined by noted down for at an interval of 1 month for
using USP dissolution testing apparatus. The 2 months’ time period.
paddle shaft was used which was rotated at 50
rpm and system was maintained at 37° C. for RESULTS AND DISCUSSION: )
this study 500 ml of 0.1 N HCL was added to A Descrlptlon: - Rabeprazole Sodium was I_Da!e
the beaker. The paddle shaft was moved Yellowish  powder. It has characteristic
down and 10 ml of raft forming suspension !rrltatlng odogr. The powder was _crystalllne
was added to beaker and raft was allowed to in nature which was very sensitive to the
develop for 5 mins. Then shaft was started to moisture and lights.
rotate at 50 rpm and 1 ml of sample was . .
withdrawn in 10 ml volumetric flask at B. Solubility: - Solubility of Rabeprazole
interval of 1 Hr. To maintain sink condition 1 Sodium was found to be 99.97 mg/ml in
ml of 0.1 N HCL was added after sampling. distilled water.

The volume was made upto mark with 0.1 N . . . .

HCL. Then absorbance was taken at 272 nm C. Melting Point: - Melting Point was detected
by UV visible spectrophotometer to by Capillary Tube method and was found
determine the concentration. By, applying within range of 139.8° C to 141.6° C and were
dilution factor concentration in mg/ml was within its standard range.

obtained. _

X1. Stability Studies: - The Stability Study of D. Loss on Drying (LOD): - LOD of
suspension was performed at room Rabeprazole Sodium was found to be 5.85%
temperature. Initially the suspension was

Table 2: - LOD of Rabeprazole Sodium
Weight of Initial Weight Final Weight Difference % Loss
Empty Crucible
24.86 gm 26.860 gm 26.743 gm 1.883 gm 5.85%

E. Standard Calibration Curve of Rabeprazole Sodium: - The standard calibration curve is prepared in 0.1
N HCL. The concentration and their respective absorbance are given in the table below.

Table 3: - Standard calibration curve of Rabeprazole Sodium in 0.1 NHCL

Concentration Absorbance at 272 nm
in pg/ml Average
A B C
0.2 0.052 0.046 0.046 0.048
0.4 0.078 0.083 0.093 0.085
0.6 0.127 0.121 0.131 0.126
0.8 0.187 0.155 0.155 0.166
1.0 0.198 0.184 0.233 0.205
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Calibration curve of Rabeprazole Sodium
0-25 at pH 1.2in 0.1 N HCL

0.2

0.15 y = 0.0395x + 0.0075
R*=0.9998

ABSORBANCE AT 272 NM

0.1
0.05
= Absorbance Linear (Absorbance)
0
0.2 0.4 0.6 0.8 1

CONCENTRATION IN MG/ML

Fig 4: - Standard Calibration Curve of Rabeprazole Sodium in 0.1 N HCI (pH 1.2)

F. Evaluation of Suspension: -

o Physical Appearance: - Sodium alginate formed light yellowish brown while Guar Gu formed cream coloured
suspension. Suspension formed by Guar Gum was more viscous than suspension formed by sodium alginate. Both
have characteristic colour of the substance used as raft forming agent.

Table 4: - In-Vitro Gelation time

Batch Floating Lag Time Batch Floating Lag Time
(In sec) (In sec)

SA1 29 GG1 181

SA?2 22 GG 2 42

SA3 18 GG 3 24

SA 4 24 GG 4 9

SA5 19 GG5 8

Table 5: -Floating Time

Batch Floating Time Batch Floating Time
SA1 More than 24 GG1 More than 24
SA?2 More than 24 GG 2 More than 24
SA3 More than 24 GG 3 More than 24
SA 4 More than 24 GG 4 More than 24
SA5 More than 24 GG5 More than 24
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Table 6: - Raft Weight

Batch Raft Weight Batch Raft Weight
(In Gram) (In Gram)
SA1 1.3 GG1 1.27
SA2 1.86 GG 2 1.65
SA3 2.26 GG 3 2.19
SA4 2.78 GG 4 2.6
SA5 3.35 GG5 3.12

Table 7: - Raft Volume

Batch Raft Volume Batch Raft Volume
(In ml) (Inml)

SA1 2.26 GG1 2.15

SA 2 2.68 GG2 2.49

SA3 3.05 GG3 2.89

SA 4 3.47 GG4 3.21

SA5 3.99 GG5 3.68

Table 8: - Acid Neutralizing Capacity

Batch Acid Neutralizing Capacity Batch Acid Neutralizing Capacity
(ml) (ml)

SA1 6.55 GG1 4.53

SA?2 5.84 GG 2 4.77

SA3 6.67 GG 3 5.72

SA 4 5.13 GG 4 5.01

SA5 6.08 GG5 5.96

Table 9: - Content Uniformity

Batch Content Uniformity Batch Content Uniformity
SA1 97.54 GG1 98.41
SA 2 99.23 GG?2 99.06
SA 3 100.81 GG3 100.49
SA 4 98.65 GG 4 98.54
SA5 101.32 GG5 99.01
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G. FTIR Studies: -

I.  FTIR of Rabeprazole Sodium: -

75
%T

67.5

4000 3500 3000 2500 2000 1750

Fig 5: - FTIR of Rabeprazole Sodium

Table 10: - FTIR analysis of Rabeprazole Sodium

Functional Group Characteristic Peaks cm™
C-N Stretching 1297.17
C=N Stretching 1581.68
C-H (Aromatic) Stretching 2930.93
C-H (Aliphatic) Stretching 2877.89
O=CHjs Stretching 2332.98
1. FTIR of Sodium Alginate

Fig 6: - FTIR of Sodium Alginate
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I1l. FTIR of Guar Gum

Fig 7: - FTIR of Guar Gum
IV. FTIR of Rabeprazole Sodium with Sodium Alginate

Fig 8: - FTIR of Rabeprazole Sodium + Sodium Alginate

V. FTIR of Rabeprazole Sodium with Guar Gum

Fig 9: - FTIR of Rabeprazole Sodium + Guar Gum
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Table 11: - FTIR analysis of Rabeprazole Sodium + Guar Gum

Functional Group Characteristic Peaks cm™
C-N Stretching 1300.07
C=N Stretching 1577.82
O-CH3 Stretching 2360.95
C-H (Aromatic Stretching) 2924.18

H. X-Ray Diffraction Study: -

{Coupled TwoTheta/Theta)

2o

"o

oo

2Thata (Coupled TwoTheta/Theta) W1L=1.54060

Fig 10: - X-Ray Diffraction of Rabeprazole Sodium

I.  Scanning of Rabeprazole Sodium in 0.1 N HCL.: -
The Rabeprazole Sodium shows maximum absorbance at wavelength of 272 nm.

. 2828~

3.000

2.000

Abs.

T

0.000
0.345

400.00
260.00 200.00 35000
200.00 s

Fig 11: - A-Max of Rabeprazole Sodium
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J. Micromeritic Study: -
[Scanning Electron Microscopy (SEM)]

1) SEM of Sodium Alginate Suspension

FEEREERS ST S T

26KV ¥2,0080 1@¥m WD 9

Fig 12: - SEM of Sodium Alginate Suspension

2) SEM of Sodium Alginate Raft

i Ae  10vm WD1@
dium Alginate After i
Fig 13: - SEM of Sodium Alginate Raft

3) SEM of Guar Gum Suspension

a841 28KV 13~ 1BaMMm Wo 9__,
Juar Gum Befo

Fig 14: - SEM of Guar Gum Suspension
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4) SEM of Guar Gum Raft

%208 106rm WD 9.

=R

Fig 15: - SEM of Guar Gum Raft

K. Viscosity Studies: -

a. Viscosity of Suspension: - The viscosity of the suspension is given in poise. The details are given below.

Table 12: - Viscosity of Suspension

RPM BATCH
SA1 | SA2 | SA3 | SA4 | SA5 | GG1 | GG2 | GG3 | GG4 | GG5

5 1.95 2.25 2.69 3.21 3.56 3.29 3.49 3.77 5.63 5.86

10 4.8 5.1 5.8 6.45 7.12 5.42 591 6.28 8.74 10.06

20 6.8 6.69 8.29 9.12 10.01 7.36 8.22 9.35 12.89 | 14.66

50 11.79 | 11.84 | 1273 | 13.18 | 13.85 125 12.89 | 13.74 | 16.46 | 17.85

100 13.65 | 14.02 14.9 1532 | 16.13 | 1436 | 14.96 | 16.62 | 18.85 | 19.96
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Fig 17: - Thixotropy of Guar Gum Suspension

b. Viscosity of Raft: - The Viscosity of the Suspension is given in Poise; the details are given below.

Table 13: - Viscosity of Raft

RPM BATCH
SA1 SA 2 SA3 SA4 | SA5 | GG1 | GG2 | GG3 | GG4 | GG5

5 6.35 7.68 9.89 10.56 | 12.08 8.34 8.61 9.16 9.77 10.16
10 9.71 10.95 | 13.12 | 1568 | 17.05 | 12.02 | 12.77 | 13.85 | 15.18 | 16.45
20 12.88 | 14.45 | 16.79 | 18.14 | 20.51 | 13.79 | 14.44 | 16.31 | 17.96 18.4
50 18.22 | 19.03 | 19.85 | 21.03 | 23.51 | 18.63 | 19.75 | 21.42 | 23.84 | 24.68

100 19.36 | 20.13 | 21.45 | 22.06 | 23.14 | 23.84 | 24.47 | 26.46 27.1 28.7
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i im Alginate Raft
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Fig 18: - Thixotropy of Sodium Alginate Raft
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Fig 19: - Thixotropy of Guar Gum Raft
L. In-Vitro Drug Release Profile: -
Table 14: - In-Vitro Drug Release Study Profile

Time SA1l | SA2 | SA3 SA4 | SA5 | GG1 | GG2 | GG3 | GG4 | GG5
(In Hrs.)
1 20.46 | 15.14 | 13.24 | 13.87 8.81 18.30 | 22.48 | 1552 | 11.97 | 11.09
2 34.76 | 30.71 | 2792 | 33.24 | 18.81 | 38.18 | 48.05 | 25.77 | 36.03 | 21.34
3 58.43 | 59.57 | 48.94 | 55.01 | 38.68 | 57.54 | 64.00 | 53.87 | 52.35 | 43.49
4 82.35 | 79.95 | 67.04 | 67.42 | 74.00 | 69.95 | 77.92 | 67.54 | 87.16 | 59.82
5 95.14 | 99.49 | 87.16 | 93.11 | 77.67 | 95.14 | 100.84 | 89.06 | 98.09 | 82.99
6 98.62 - 99.95 | 97.29 | 99.82 | 96.12 - 95.12 - 97.29
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% Drug release of Sodium Alginate
batches
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Fig 20: - Drug release of Sodium Alginate batches

% Drug release of Guar Gum batches
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Fig 21: - Drug release of Guar Gum batches
M. Statistical Analysis of data: -
Table 15: -Release Kinetics of SA 3

Batch Zero Order First Order Matrix Korsmeyer-peppas | Hixson-Crowel
R Slope R Slope R Slope R R Slope
SA3 0.9980 | 0.7114
0.9989 | 0.7052 | 0.9989 | 0.0072 | 0.9372 | 1.4407 n k 0.9989 | 0.0024
0.9920 | 0.7114
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N. Zeta Potential Study: -
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Fig 22: - Zeta Potential of Suspension SA 3

O. Stability Study: - Batches SA 3 and GG 5 were selected for Stability Study due to its linear drug release in In-

Vitro drug dissolution study.

Table 16: - Stability Study of SA 3 and GG 5 batch at room temperature

At Room Temperature
Batch Duration (Month) Floating lag time Acid Neutralizing % Content
(Sec) Capacity (ml)

0 21 6.67 100.81
SA3 1 20 7.1 99.63

2 23 6.9 100.2

0 7 5.96 99.01
GG5 1 8 5.85 101.12

2 10 5.88 99.64

CONCLUSION: yellowish powder. It has characteristic irritating odour.

The main aim of the study was to formulate, Optimize
and Evaluate In-Situ Raft-Forming suspension of
Rabeprazole Sodium wusing Guar Gum. This
formulation was formulated by using excipients such
as Sodium Alginate, Sodium Bicarbonate, Calcium
Carbonate, Methyl Paraben, Propyl Paraben. In this
study formulation SA 3 and GG 5 showed satisfactory
results in the release of drug in a linear form. The
studies of FTIR shows that all the above characteristic
peaks of Rabeprazole Sodium were observed near
their respective standard values. So, it has been
concluded that there is no incompatibility between
polymers and pure drugs. The preliminary
examination of Rabeprazole Sodium like its Melting
point obtained in the range from 139.8° C to 141.6°
Cand were within its standard range. The solubility of
Rabeprazole Sodium was found to be 99.97 mg/ml in
distilled water. Rabeprazole Sodium was pale

The powder was crystalline in nature which was very
sensitive to the moisture and lights. Loss on Drying of
Rabeprazole Sodium was found to be 5.85%. The
Standard Calibration Curves of Rabeprazole Sodium
was taken in 0.1 N HCL (pH 1.2) and the R? obtained
were R?= 0.9997. the suspension was evaluated after
its formulation in that Sodium Alginate formed light
yellowish brown while Guar Gum formed cream
coloured suspension, the suspension formed by Guar
Gum was more viscous than suspension formed by
Sodium Alginate. Both have characteristic odour of
the substance used as Raft forming agent. Many of the
other parameters such as Floating Time, Raft Weight,
Raft Volume, Acid Neutralizing capacity, Content
Uniformity, X-Ray Diffraction Study, Scanning
Electron Microscopy studies, Viscosity studies were
done.
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The In-Vitro Drug release study were done in 0.1N
HCL (pH 1.2) and batches SA 3 and GG 5 were
selected for further Stability Studies, because they
released drug in a linear form. The Stability Studies
were done for 0-2 Months and 1-Month interval
readings were taken for the parameters such as
Floating Lag Time, Acid Neutralizing Capacity and %
Content. Not much of variations were seen in results
after 2- Months of Stability period. But the author
recommends future Long-Term Stability studies and
In-Vivo studies were recommended.
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ABBREVIATIONS

o AIIMS- All India Institute of Medical Science
o GERD- Gastroesophageal Reflux Disease
o GRT- Gastric Retention Time

o Hrs.- Hours

o GIT- Gastro-Intestinal Tract

o API- Active Pharmaceutical Ingredient

o Wt.- Weight

o HCL- Hydrochloric Acid

o UV- Ultra-Violet

o Rpm. — Revolutions Per Minute

o Nm- Nanometre

o SEM- Scanning Electron Microscopy

o GGS- Guar Gum Suspension

o SAS- Sodium Alginate Suspension

o GIT- Gastro Intestinal Tract




