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ARTICLE INFO ABSTRACT

Formulation of Gastroretentive floating mucoadhesive tablet which would remainin stomach for
prolonged period of time thereby maximizing the drug release at the desired site for stipulated time.
Repaglinide is having half life 60 min; to improve its half life by using excipient like HPMC k15M,
HPMC k100M and Xanthan gum as polymer, Optimization using 3*fullfactorial design to study
stability testing of optimized formulation. Method- The tablet formulation prepared by direct
compression method. Prepared formulation were evaluated in terms of their physical properties,
hardness, % friability, weight variation, content uniformity, in-vitro release, floating properties,
mucoadhesive strength and swelling index. The classical zero order release curve was found to be
linear (R2 > 0.90). For the Korsemeyer’s Peppas release curves R* was found to be > 0.90for all 9
formulations. Result- FTIR and DSC studies showed no evidence of interactions between drug,
polymers, and excipients. The best in-vitro drug release profile was achieved with the formulation
F7 is 95.96 % after 12 h, which containl0 mg drug, 25 mg HPMC K15M, 50 mg HPMC K100M
and 25 mg Xanthan gum. The floating lag time of formulation F7 was found to be 78+0.04sec.
t098+0.05sec. The in-vitro release kinetics studies reveal that all formulations show Zero order and
anomalous or nonfickiandiffusion. The stability study and no change in anyphysical characteristics
and drug content over a 2 monthsperiod at 40£2°C. Conclusion-Study concluded that successful
stable formulation of Gastro retentive floating mucoadhesive drug delivery system of Repaglinide
can be prepared to maximize drug release at desired site for stipulated time.
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and would have a significant effect on improving the
therapeutic effect of the drug released. (Pawar VK et al. 2011)

INTRODUCTION

Gastroretentive Floating Mucoadhesive Drug Delivey System
] ] ) ) Definition of mucoadhesion
The Gastroretentive Floating Mucoadhesive Drug Delivery

Systems are based on the two working principles of either =~ Mucoadhesion can be defined as a state in which two

floating and bioadhesion or swelling and bioadhesion. FDDS
are formulated to persist floating on the gastric fluid when the
stomach is full after a meal. However, as the stomach empties
and the tablet reaches the pylorus, the buoyancy of the dosage
form may be reduced. It may be that the dosage form will then
pass through the pylorus into the small intestine. Thus, the
buoyancy of an FDDS in the stomach may be limited to only 3-
4 h. Furthermore, floating systems do not always release the
drug at the intended site. In a bioadhesive drug delivery system,
it is quite likely that the system becomes dislodged from the
stomach mucosa wall when the system is full and the
semiliquid contents are churning around due to the effect of
peristalsis. A dual working system would overcome drawbacks
associated with bioadhesive, swelling, and floating systems,

*Corresponding author: Bapu R. Chavan

components, of which one is of biological origin are held
together for extended periods of time by the help of
interfacialforces. Mucoadhesion is a complex phenomenon
which involves wetting, adsorption and interpenetration of
polymer chains.

Advantages

1. Improved patient compliance,

Improved Drug compliance,

Better control of disease condition,

Better control of plasma levels,

Decreasing in total amount of dose administered,
Short time require for disease treatment,
Reducing in health care costs.
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Several research groups have been reported different gastro-
intestinal mucoadhesive dosage forms such as microspheres,
matrix tablets, discs etc. (Zate SU et al. 2010)

Types of Bio Adhesion

The term bioadhesion refers to any bond formed between two
biological surfaces or a bond between a biological and a
synthetic surface. In case of bioadhesive drug delivery, the
term bioadhesion is used to describe the adhesion between
polymers, either synthetic or natural and soft tissues or the
gastrointestinal mucosa. In cases where the bond is formed
with the mucus the term mucoadhesion may be used
synonymously with bioadhesion.

Type I: The bioadhesion is characterized by adhesion occurring
between biological objects without involvement of artificial
materials. Example: Cell fusion and cell aggregation

Type II: The bioadhesion can be represented by cell adhesion
onto culture dishes or adhesion to a variety of substances
including metals, woods, and other synthetic materials.

Type I1I: The bioadhesion can be described as adhesion of
artificial substances to biological substrates such as adhesion of
polymers to skin or other soft tissues. (Soni RP et al. 2001)

Mechanism of Mucoadhesion

Mucoadhesion is the attachment of the drug along with a
suitable carrier to the mucous membrane. Mucoadhesion is a
complex phenomenon which involves wetting, adsorption and
interpenetration of polymer chains. Mucoadhesion has the
following mechanism. (Gandhi RB ef al. 1988)

1. Intimate contact between a bioadhesive and a
membrane (wetting or swelling Phenomenon)

2. Penetration of the bioadhesive into the tissue or into
the surface of the mucous membrane
(interpenetration). (Andrews GP et al. 2009,
Chowdary KPR et al. 2000)

Theories of Mucoadhesion (Gandhi RB et al. 1988)
Wetting Theory

Wetting theory is predominantly applicable to liquid
bioadhesive systems. It analyzes adhesive and contact behavior
in terms of the ability of a liquid or paste to spread over a
biological system.

Electronic theory

The electronic theory depends on the assumption that the
bioadhesive material and the target biological material have
different electronic surface characteristics. Based on this, when
two surfaces come in contact with each other, electron transfer
occurs in an attempt to balance the Fermi levels, resulting in
the formation of a double layer of electrical charge at the
interface of the bioadhesive and the biologic surface. The
bioadhesive force is believed to be present due to the attractive
forces across this double layer. (Lee JW et al.2000, Derjaguin
BV et al. 1996)

Fracture Theory

Fracture theory attempts to relate the difficulty of separation of
two surfaces after adhesion.

Adsorption theory

This theory states that the bioadhesive bond formed between an
adhesive substrate and the tissue is due to the weak van der
waals forces and hydrogen bond formation. It is one of the
most widely accepted theories of bioadhesion. (Good RJ, Tabor
Detal. 1977)

Need of Study

The future associated with the development of the controlled or
sustained drug delivery system to using bioadhesive molecules
in the Gastroretentive floating mucoadhesive tablet of
Repaglinide to improved the dosage form parameters its
include,

Bioavailability

Therapeutics efficiency and

Possible reduction of the dose.

Maintenance of constant therapeutic levels over a
prolonged period and thus reduction in fluctuation in
the therapeutic levels

e Reduce drug wastage

e Improves solubility of drugs that are less soluble at
high pH environment (e.g. weakly basic drug like
domperidone, papaverine)

The Potential use for mucoadhesive systems as drug carriers
lies in its prolongation of the residence time at the absorption
site, the bioadhesive molecules, it is possible to retain the
preparation at the action site or tissue.

MATERIALS AND METHODS

Drug sample of Repaglinide were obtained from Swapnroop
Laboratoriesand Pharmaceuticals, Aurangabad, India. HPMC
K15M, HPMC K100M, Xanthan gum, Sodium Bicarbonate,
Citric Acid, Magnesium Stearate, Talc and Lactose.

Ingredients use in formulations

Table 1 Ingredients use in formulations

Sr.No Name of F1 W2

Ingredients(mg) F3 F4 F5 F6 F7 F8 F9

1 Repaglinide 9 9 9 9 9 9 9 9 9
2 HPMC K15M 25 25 25 25 25 25 25 25 25
3 HPMCKIOOM 30 30 30 40 40 40 50 50 50
4 Xanthan Gum 25 30 35 25 30 35 25 30 35
5 Sodium bicarbonate 40 40 40 40 40 40 40 40 40
6 Citric acid 10 10 10 10 10 10 10 10 10
7 Mg Stearate 5 5 5 5 5 5 5 5 5
8 Talc 5 5 5 5 5 5 5 5 5
9 Lactose 51 46 41 36 36 31 31 26 21

Preformulation Studies (Agarwal G et al. 2018)

Preformulation studies on the obtained sample of drug for
identification and compatibility studies were performed.

A. Organoleptic properties

The sample of Repaglinide was studied for organoleptic
properties such as colour, odor and appearance.

B. Melting point

The meltingpoints of Repaglinide were determined by melting
point apparatus. Observed value was compared with the
reported value.
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C. Solubility
Solubility of the drug was determined as per IP.
D. UV spectroscopy study

Stock solutions (100pg/ml) Repaglinide was prepared in 0.1N
HCL. These solutions were appropriately diluted with the
respective solvents to obtain a suitable concentration. The UV
spectrum was recorded in the range 200-400 nm by using UV
spectrophotometer. The wavelength of maximum absorption (A
max) was determined. (Chatwal GR et al. 2009)

E. Drug excipient compatibility study

Drug excipient compatibility was performed by FTIR. It was
performed by mixing drug with excipient in equal proportion
and then IR spectrum was noted for mixture using NaCl cell.
Small amount of the mixture was placed on the sample cell, the
cell was then filtered in sample holder and spectra were
scanned over a frequency range 4000-400 cm-'. (Shewartz TB
et al. 2008)

F. Differential Scanning Calorimetry

Thermal analysis of drug was carried out using Differential
Scanning Calorimetry

Evaluation Parameters (Agarwal G et al. 2018)
1. General appearance

Morphological characters like shape, color and texture were
determined visually.

2. Hardness

The hardness of prepared tablets was determined by using
Monsanto hardness tester and measured in terms of kg/cm?2.

3. Thickness

Thickness of prepared tablets were tested using vernier
calipers. The test was done in six time and average was
determined.

4. Weight variation

Twenty tablets were selected randomly from the lot and
weighed individually to check for weight variation as per IP
limit.

5. Friability

Friability of the tablets was determined using Veego friabilator.
F=(1-Wy/ W) x 100

Where,

W, is the weight of the tablets before the test and

W is the weight of the tablet after the test.

6. Swelling studies

The extent of swelling was measured in terms of %of weight
gained by the tablet. One tablet from each formulation was
weighed and kept in Petridish containing 50 ml of 0.IN
Hydrochloric acid solution. At the end of specified time
intervals tablets were withdrawn from Petri dish and excess
buffer blotted with tissue paper and weighed. The% of weight
gained by the tablet was calculated by using following formula:
SI= (Wt - W())/W()

Where,

Mt — weight of tablets at time ‘t’;

M, —weight of tablets at time ‘0’
7. Buoyancy lag time and Total floating time

The in vitro buoyancy was determined by the Buoyancy lag
time. The tablets were placed in a 100 ml beaker containing
0.IN HCL. The time required for the tablet to rise to the
surface for floating was determined as the Buoyancy lag time
and further floating duration of all tablets was determined by
visual observation.

8. Mucoadhesive strength

Mucoadhesive strength of the tablet was measured on the
modified physical balance. The apparatus consist of a modified
double beam physical balance in which the right pan has been
replaced by Teflon with copper wire and additional weight, to
make the right side weight equal with left side pan. Goat or rat
stomach mucosa was used as a model membrane and buffer
media pH 1.2 was used as moistening fluid. The addition of
weights was stopped when mucoadhesive tablet was detached
from the goat or rat stomach mucosa. The weight required to
detach mucoadhesive tablet from stomach mucosa was noted as
mucoadhesive strength in grams. (Yadav VD et al. 2013)

9.  Uniformity of drug content

The drug content was carried out by weighing 10 tablets from
each batch and calculated the average weight. Then the tablets
were triturated to get a fine powder. From the resulting
triturate, powder was weighed accurately which is equivalent to
100 mg of Repaglinide and dissolved in a 100 ml volumetric
flask containing 50 ml of 0.1N hydrochloric acid (HCI) and
volume was made up to 100 ml with same solvent. The
volumetric flask was shaken for 15 min and after suitable
dilution with 0.IN hydrochloric acid, the drug content was
determined using UV-Visible Spectrophotometer at 285
nm.(Agarwal G ef al. 2018)

10. In-vitro dissolution studies

The in-vitro dissolution study was performed according to
parameters. Aliquot (5 ml) of the solution was collected from
the dissolution apparatus (from a zone midway between the
surface of dissolution medium and the top of rotating paddle
not less than 1 cm apart from the vessel wall) at the time
interval of one hour and was replaced with fresh dissolution
medium. The withdrawn samples were analyzed by an UV
spectrophotometer at 285 nm using 0.1N HCI as a blank. Drug
content in dissolution sample was determined using calibration
curve.(Agarwal G et al. 2018)

Table 2 In vitro drug release studies details

Dissolution USP Type II dissolution
Parameters test apparatus
Dissolution medium 0.1 NHCL
Dissolution medium 900 ml
volume
Temperature 37+£0.5%
Speed of basket 50 rpm
Sampling intervals lhrs
Sample withdraw 5 ml
Absorbance measured 285 nm

Optimization By 3° Factorial Designs (Bele MH et al. 2012)

Optimization is the key parameter in the development of any
product factorial designs used to evaluate two or more factors
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simultaneously interactions can be determined in the factorial
design. A study in which two factors and three levels are
involved is called as 3*factorial design. For the present work 3°
factorial design selected and 2 factors were evaluated at three
possible levels by formulating all possible 9 formulation
combination which are shown in table

Formulation code assigned to the batches

X, - HPMCK100 M
X, - Xanthan gum
Table 3 Design summary

. . -1 +1 Std.

Factor Name Unit Type Min. Max. actual actual Mean Dev.
HPMC o .

A K100M % Numeric 30 50 -1.00 1.00 40 12.18

B Xanthan Gum % Numeric 25 35 -1.00 1.00 30 11.25

HPMC K100 M and Xanthan gum are independent variable
used in the formulation. The HPMC K100 M are Sustained
Released Polymer as well as it’s a floating behavior to use in
floating mucoadhesive tablet formulation. Xanthan gum are
used as a mucoadhesive polymer to adhesion of tablet to the
wall of the mucosa in the stomach, to increase the residence
time of formulation in gastrointestinal tract and also show their
effect on mucoadhesive strength, swelling index, and in vitro
drug release.

Independent variable

X;=HPMC K100 M
X,= Xanthan gum

Dependent variable

Y 1= Drug release
Y2= Swelling index
Y 3= Mucoadhesive strength

RESULT AND DISCUSSION

Preformulation studies

Preformulation studies of the obtained sample of the drug for
identification andcharacterization of the drug and compatibility
studies were performed.

Identification and Characterization of the Drug
Organoleptic properties

The sample of Repaglinide was studied for organoleptic
properties such as appearance, color and odor.

Table 4 Identification Test of Repaglinide

Sr.No Identification Observed Reported
)} Test Results Standard
Crystalline Crystalline
! Appearance Powder Powder
2 Color White White
3 Odour Odorless Odorless
Melting point

The meltingpoints of Repaglinide was determined by melting
point test apparatus by capillary method the Observed value is
compared with the Standard value the melting point was found
to be

Table 5 Melting Point of Repaglinide

Standard Value Observed Value
128°C—132°C  132°C -135°C

Parameter
Melting point

Solubility Determination

Table 6 Determination of drug solubility in various solvents

Sr. Solubility
No Solvents Determination
1 Distilled Insoluble
water
2 Methanol Freely soluble

3 HCLO.1 N Soluble
Determination of A max of Repaglinide in 0.1 N HCL by ultra
violet spectroscopy

The UV spectrum of Repaglinide solution 10pg/ml scanned
between 400-200 nm using UV  spectrophotometer.
Repaglinide showed maximum absorption wavelength 285nm
in 0.1 N HCL.

Scan Spectum Curve
2000

1437

0995 i

0432

0010
200.00 250.00

000 4000

0000
Wavelengthirm)

Figure 1 UV spectrum of drug in 0.1 N HCL

Compatibility Study
Infra-red spectrum

The FTIR spectrum of pure Repaglinide showed peaks in wave
numbers (cm-1) which corresponds to the functional group
present in the structure of the drug. FT-IR spectrum of
Repaglinide is shown in figure. And interpretation of FTIR
spectrum is given in Table. From the below observation we
conclude that the given sample was Repaglinide.

Repaglinide

1 T T T T T T T T T T
4500 4000 3500 2000 2500 2000 1750 1500 1250 1000 750 500
RFPACHINDF Alem

Figure 2 FTIR Spectrum of Repaglinide
Fourier Transform Infra-Red Spectroscopy (FTIR)

Infra-red spectra of drug and polymers showed matching peck
with the drug spectra. The data obtained from the IR spectra
showed no evidence of the interaction between the drug and the
polymer studies. All the major characteristics peckes of the
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drug were present in the drug polymer combination spectra
which indicate compatibility of drug with the polymers.

Drug + HPMC K 15M

135~

%7 ]

120—
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so— - ! e Y i . A2 3 ) :

4500 annn a&nn aann 280 annn ATEN A8 1380 L 7= 500
ik
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Figure 3 FTIR Spectrum of Drug + HPMC K 15M
Drug + HPMC K 100 M
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Figure 4 FTIR Spectrum of Drug + HPMC K 100 M
Drug + Xanthum gum
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Figure 5 FTIR Spectrum of Drug + xanthan gum
Differential Scanning Calorimetry

Thermal analysis of drug was carried out using DSC. The DSC
curve of Repaglinide profile a sharp exothermic peak at 134° C
corresponding to its melting, and indicating its crystalline
nature and purity of sample. The DSC thermogram is shown in
figure

Lab METTLER STAR" BW 10.00

Figure 6 DSC Thermogram of Repaglinide

Evaluation Parameters

The prepared powder mixtures were evaluated for the physical
properties like bulk density, tapped density, Carr’s index,
Angle of repose and Hausner’s ratio. Results obtained are
shown below (Table 7.)

Table 7 Pre compression parameters for GR- Floating
Mucoadhesive tablet of Repaglinide

Carr’s Hausner’s
Formulation Angle %f ]?ulk T?p ped index (%) ratio
code repose(’) density(g/ml) density(g/ml) Mean Mean
Mean £S.D* Mean +£S.D* Mean £S.D* £S.D* £S.D*

F, 33.98+1.08 0.70+£0.011  0.80+0.010 12.5+0.44 1.14+0.018

F, 34.04+0.85 0.70+£0.010  0.8+£0.011  12.5+0.37 1.14+0.018

F3 33.39+1.53 0.63+£0.012  0.75+0.010 16.0+0.60 1.19+0.010

F4 32.00+0.93 0.73£0.013  0.80+0.011 8.75+0.31 1.09+0.011

Fs 33.42+0.84 0.66+£0.010  0.80+0.010 17.5+0.80 1.21+0.018

Fs 33.68+0.73 0.75+£0.015  0.85+0.010 11.76+0.60 1.13+0.008

F; 31.52+0.50 0.68+0.010  0.78+0.027 12.82+0.47 1.14+0.011

Fs 32.82+0.55 0.70+0.013  0.81+0.010 13.58+0.33 1.15+0.010

Fo 32.57+0.67 0.65+£0.013  0.76+0.012 14.47+0.70 1.16+0.007

*n=6

The powder characteristics of drug affect formulation of tablet.
The results shown in above table indicated that the physical
properties of powder has good flow property.

Post compression parameters

The average weight of the tablet was found to be 198 mg to
202 mg with the maximum % deviation + 0.80 for all nine
formulations. The tablet showed thickness in the range of 3.15
to 3.23 mm with the maximum % deviation 0.81.standard
specification. All the results shown in below

Table 8 Post compression parameters for GR- Floating
Mucoadhesivetablet of Repaglinide

Formulation Hardness Thickness Friability % Weight Floating ﬂ:::?l:g
code (Kg/em2)  (mm) (%) variation (mg) lag time (s) time (h)
1 4.840.22 3.23+0.019 0.95+0.013 198.34+£0.78  96+0.05 >12
2 4.34£0.22 3.15+£0.020 0.65+£0.013  199.56+0.75  78+0.06 >12
3 4.7£0.16 3.18+0.016 0.67+£0.012 201.08+0.73  75+0.06 >12
4 4.840.10 3.20+0.016 0.89+£0.010 200.12+0.81  58+0.05 >12
5 4.240.12 3.21£0.018 0.69+£0.012  199.76+0.71  69+0.08 >12
6 4.6£0.18 3.23+£0.016 0.70+£0.010 202.16+0.92  57+0.04 >12
7 4.6£0.13 3.23+0.015 0.84+0.012 198.94+0.072  78+0.04 >12
8 4.840.08 3.21+0.017 0.64+0.010 200.48+0.90  94+0.05 >12
9 4.7£0.07 3.20+0.019 0.60+0.015 201.62+0.94  98+0.05 >12
*n=6

Drug content

100 +

95 -

90 -
85 A
80||
75 -
F1 F2 F3 F4 F5 Fé6 F7 F8 F9

Formulation code

Drug content

Figure 7 Graphical presentation of drug content

The uniformity of drug content in the range 90.43% to 97.56%
which were within pharmacopoeial specifications. Hence, all
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the formulations complies the test for uniformity of drug
content.

In-vitro dissolution study

The In-Vitro drug Release Studies of GR- floating
mucoadhesive tablets of Repaglinide were determined using
USP type II apparatus. The drug release was found to vary
according to the ratio of different polymers.

—&—F1*

Drug release

—— F2*

F3*

Time (hrs)

Figure 8 Graphical presentation of In-vitro drug release F1- F3

100
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£
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- *
© 40 —o—F4
S
—— F5%
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%
oF ke
0 5 10 15
Time (hrs)

Figure 9 Graphical presentation of In-vitro drug release F4- F6
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a
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(]
2 ——F7*
w50
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Figure 10 Graphical presentation of In-vitro drug release F7- F9

The designing of GR- floating mucoadhesive tablet of
Repaglinide. Using the combination of the various
mucoadhesive and sustained release polymer having the
different ratio. The F1, F2 and F3 showed 87.08%,86.58% and
89.58% drug release within 12 hrs. F4, F5 and F6 showed
90.02%, 92.66% and 94.91% drug release within 12 hrs. & F7,
F8 and F9 showed 95.96%, 92.00% and 93.23% drug release
within 12 hrs. From the above comparison the F7 formulation
shows good in vitro drug release.

The combination of the various mucoadhesive polymer having
the ratio 1:2:1as the polymer HPMC KI15M, HPMCK100M
and Xanthan Gum respectively, it shows the good

mucoadhesion along with in vitro drug release. (Singh SK et al.
2010)

From the study of different batches, batch F7gave good result
in dissolution study as compared to other batches, the
optimization was done on the basis of percent drug released
within 12 hrs.

Swelling study

Xanthan Gum is used to produced directly compressed matrices
that display a high degree of swelling due to water uptake and
small amount of erosion due to polymer relaxation, this
property is essentials for the dosage form to produce sustained
released action. (Raymond CR et al. 2009)

2.5

—&—FI1*
—&— F2*
—h— F3*

—— F4*

Swelling index

—¥— F5*
—0—F6*

F7*

F8*

Time (hrs)

Figure 11 Graphical presentation of Swelling Index

The Property of hydrophilic polymer come in contact with
water to start the swelling, the Xanthan Gum is the high degree
of swelling due to water uptake.

The swelling index of formulation batch Fs to Fy observed a
good swelling index than the other formulation. The swelling
index of the dosage form increases with increase in the
concentration of the polymer.

Mucoadhesive strength

30 4
25 A
20 -
15 4
10 -

5
0 -

Mucoadhesive stregnth

0 FI F2 F3 F4 F5 F6 F7 F8 F9

Formulation code

Figure 12 Graphical presentation of Mucoadhesive strength

The good bioadhesion strength was possessed by
theformulationcontaining HPMC K15M, HPMC K100M and
Xanthan gum, at the 1:2:1 ratio it shows good mucoadhesion.
From the study formulation F5to FOhave a good mucoadhesive
strength than the other formulation, the concentration of
polymer increases bioadhesion strength of the formulation is
also increases.
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Optimization (Design expert software 7.0)

A 3° full factorial design was selected and 2 factors were
evaluated at 2 levels, respectively. The percentage of HPMC
K100M (X1) and Xanthan Gum (X2) were selected as
independent variables and dependent variables drug release,
swelling index, mucoadhesive strength. The data obtain were
treated using design expert software and analyzed statistically

using analysis of variance (ANOVA).

Design-Expert® Softw are % Drug Release

90.0003|

% Drug Release
@ Design Points

95.96

86.58
X1 =A: HPMC K100M
X2 =B: Xanthan Gum

92.9838)

250

B: Xanthan Gum

A: HPMC K100M

Figure 13 Surface response plot showing effect of HPMC K100M and
Xanthan Gum on drug release
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Figure 14 Counter plot showing effect of HPMC K100M and Xanthan Gum on

drug release
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Figure 15 Surface response plot showing effect of HPMC K100M and
Xanthan Gum on swelling index
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Figure 16 Counter plot showing effect of HPMC K100M and Xanthan Gum on
swelling index
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Figure 17 Surface response plot showing effect HPMC K100M and Xanthan

Gum on mucoadhesive strength
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Figure 18 Counter plot showing effect of HPMC K100M and Xanthan Gum on

mucoadhesi

ve strength

From design expert optimum batch of HPMC K100M and
Xanthan Gum was found to be optimized. From this data F7
was selected as optimized formulation.
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Kinetic Study (Chime SA et al. 2013, Dash S et al. 2010)

Table 9 R? values of zero order release kinetics

Batch F1 F2 F3 F4 F5 F6 F7 F8 F9

R’ 0.928 0980 0996 0907 0959 0979 0974 0.934 0.988

Table 10 R* values of Korsemayer’speppas model kinetics

Batch F] Fz F3 F4 F5 Fﬁ F7 Fs Fg

R> 0959 0.972 0938 0.988 0.974 0.909 0.970 0.908 0912

The classical zero order released curved was found to be linear
the curve plotted according to first order and Highuchi to be
linear respectively. For the Korsemeyer’s Peppas released
curves > was found to be > 0.90 for all formulation and n value
was found to be > 0.5 which indicate that all the formulation
show anomalous or non-fickian diffusion. The drug release
occurs probably by diffusion, erosion and dissolution follows.

Stability studies of GR- floating mucoadhesive tablet of
Repaglinide

Table 11 Stability study of optimized formulation

Stability testing interval

Sr. No Observations BeforeStability days
1 months 2months
General appearance
1. Color Nochange  Nochange No change
Odor Nochange  Nochange No change
2. % Drug release 95.96 95.23 94.78
3. % Drug content 97.56 97.18 96.47

Optimized formulation F7at 25 °c temperature was found to be
stable up to 2 months. There was no significant change in
appearance, drug release, drug content.

CONCLUSION

It was planned in this investigation to formulate and evaluate
Gastroretentive floating mucoadhesive tablet of Repaglinide for
extended period of time in order to reduce the dosing frequency
and to improve the patient compliant. The tablet is formulated
was compressed in a 8 station rotary machine using 8 mm
diameter punch. Repaglinide was characterized by studying its
absorbance, melting point and solubility in methanol and
various solvent. Experiments were conducted to investigate the
influence of polymer like HPMC grade polymer and Xanthan
gum bioadhesion strength and release kinetic of mucoadhesive
tablet of Repaglinide. In vitro dissolution studies were
conducted in apparatus II at 50 rpm for 12 hr. The data was
statically analyzed and mechanism of release kinetic studied.
From the experimental results it can be concluded that,

e A suitable method of analysis of drug by UV
spectrophotometry was developed. Repaglinide showed
maximum absorption at a wavelength 292 nm in pH 1.2
buffer (0.INHCI). The value of regression coefficient
(r2) was found to be 0.999, which showed linear
relationship between concentration and absorbance.

e The weight uniformity of tablets ranged from198.34+
0.78 t0 202.16+ 0.92 mg.

e The hardness of all formulations was in the range of
4.2+ 0.12 to 4.8+ 0.22 kg/cm?2.

e  The values of friability of all formulations ranged from
0.60 to 0.95%.

e The % drug content of all the formulated tablets were
found within the limit. % drugcontent value of
Repaglinide was within 90.43+ 0.62% to 97.56+ 0.64%.

e % cumulative drug release after 12 hrs for F7showed
95.96+0.78.

e The all formulation swelling index was in the range
1.404+ 1.12 to 2.291+ 1.08.

e The F7 formulation show good mucoadhesion strength
0f 10.23+ 0.26.

e The combination of the various mucoadhesive polymer
having the ratio 1:2:1as the polymer HPMC KI15M,
HPMCK100M and Xanthan Gum respectively, it shows
the good mucoadhesion along with in vitro drug release.

e From the study of different batches, batch F7gave good
result in dissolution study as compared to other batches,
the optimization was done on the basis of percent drug
released within 12 hrs.

e The results of accelerated stability study showed that
there was no change in theformulation after two month.
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