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ABSTRACT

Glibenclamide is an oral anti-hyperglycemic agent used for the treatment of non-insulin-dependent
diabetes mellitus (NIDDM) and having low bioavailability, less water soluble drug. Controlled release
core-in-cup tablets of Glibenclamide were prepared by wet granulation technique using different
hydrophilic polymers like HPMC 5CPS, HPMC K4M & HPMC K15M and hydrophobic polymer like HCO as
release modifier. Core in cup tablet is prepared where in core tablet containing drug, an impermeable
material surrounding the tablet except the top. The prepared tablets were evaluated for physic-chemical
properties and in vitro release of drug. The compatibility of drug with other ingredients was checked by
FTIR studies. FTIR results revealed that there was no interaction between dug and other excipients. All
the post-compressional parameter are evaluated were prescribed limits and results were within
acceptable limits. Of all the investigated formulations, F6 was selected as the optimized formulation.
Study of drug release kinetics was performed by application of dissolution data to various kinetic
equations like zero-order; first order, Higuchi and Korsmeyer-Peppas, from value (0.) it was concluded
that the drug release followed zero order kinetics with both erosion and diffusion as the release
mechanisms.
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INTRODUCTION

Oral controlled drug delivery systems
represent the most popular form of controlled
for the obvious

drug delivery systems

advantages of oral route of drug
administration. Such systems release the drug
with constant or variable release rates. The
oral controlled release system shows a typical
pattern of drug release in which the drug
concentration is maintained in the therapeutic
window for a prolonged period of timel.

Core in cup tablet is a novel oral pulsatile

release drug delivery system based on a core-

in-cup dry coated tablet, where the core tablet
surrounded on the bottom and circumference
wall with inactive material. The system
consists of three different parts, a core tablet,
containing active ingredient, an impermeable
outer shell and a top cover layer-barrier of a
soluble polymer2. The impermeable coating
cup consisted of cellulose acetate propionate
or Hydrogenated castor oil. The system
releases the drug after a certain lag time
generally due to the erosion of top cover layer.
The quantity of material, its characteristics

(viscosity, swelling, gel layer thickness) and
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the drug solubility was found to modify lag
time and drug release. The lag time increases
when quantity of top layer increases, whereas
drug release decreases. Glibenclamide is an
oral antihyperglycemic agent used for the
treatment of non-insulin-dependent diabetes
mellitus (NIDDM) 9. It belongs to the
sulfonylurea class of insulin secretagogues,
ch by

pancreas to release insulin. Sulfonylureas

whi act sti mul
increase both basal insulin secretion and
meal-stimulated insulin release. Medications
in this class differ in their dose, rate of
absorption, duration of action, route of
elimination and binding site on their target
B cell

glucose

pancreatic

increase peripheral utilization,
decrease hepatic gluconeogenesis and may
increase the number and sensitivity of insulin
receptors. Sulfonylureas are associated with
weight gain, though less so than insulin.

Aim of present study is to prepare core in cup
tablet system for Glibenclamide to improve

drug efficacy.

MATERIALS & METHODS

Glibenclamide ( gift sample from Pangea
Pharma Limited, Hyderabad), Hydrogenated
PVP K-90D, Micro

castor oil, Aerosil,

crystalline cellulose, Magnesium stearate,
Yellow iron oxide (S.D. Fine chem Ltd,
Mumbai), different grades of HPMC (gift

sample from Colorcon india).

ILJPRBA

METHODS:
PREPARATION OF CORE IN CUP TABLETS
OF GLIBENCLAMIDE
Steps involved in the preparation of core in
cup tablets of Glibenclamide (see Tablel for
Formulation details)

9 Preparation of core tablet

9 Preparation of core in cup tablet

aCore talglets Has beeneptepased by f t

I Wet granulation method
FORMULATION DEVELOPMENT
(I) Formulation of Core Tablets
1. Sifting
The ingredients including drug, polymer and

excipients were weighed accurately according

r e Ctg fhd batéh formla! AllfttR thyrddientsSvars

in poly bag for 5 min.

2. Granulation

a) Binder solution preparation

Binder solution was prepared by dissolving
PVPK-90D in hydro alcoholic granulating fluid
of IPA: Water (9:1).

b) Wet granulation3

a binder solution was added slowly to the
sifted powder to form granules.

c) Drying

The granules were dried in a tray dryer at
600c for sufficient time until the loss on drying
was not more than 3%.

3. Dry screening

The dried granules were passed through sieve
no. 30 to form granules of uniform size.

Finally
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Colloidal silicon dioxide was added and dry
mixed.

4. Lubrication: After uniform mixing of
granules, finally lubricated with magnesium
stearate. Core tablets composed of the active
ingredient were punched on a RIMEK 10
station compression machine using 5.5 mm
round, flat punches to form disc shaped core
tablets.

(II) Formulation of Cup

1. Sifting

Weighed quantities of hydrogenated castor oil
and microcrystalline cellulose (Avicel PH 102)
as per the batch size were dry mixed in a
polybag for 5 min.

2. Granulation

a) Binder solution preparation

Binder solution was prepared by dissolving
PVPK-90D in hydro alcoholic granulating fluid
of IPA: Water (9:1).

b) Wet granulation

Binder solution was added slowly to the sifted
powder to form granules.

c) Drying

The granules were dried in a tray dryer at
600c for sufficient time until the loss on drying
was not more than 3%.

Dry screening

The dried granules were passed through sieve
no. 30 to form granules of uniform size.
Finally

Colloidal silicon dioxide was added and dry
mixed.

Lubrication

ILJPRBA

After uniform mixing of granules, finally
lubricated with magnesium stearate.

(I1I) Compression Process

The disc shaped tablets of the active core were
manually placed in the centre of a larger
round flat faced punch in the die cavity of the
tablet press, before the addition of the cup
material and the machine was run until the
lower punch (5.5 mm punch) moved down
slightly. Weighed quantity of the blend for the
cup was manually poured into the die cavity
using a spatula, and finally compressed. The
second run of compression of the core tablets
with the hydrophobic material resulted in a
hydrophobic barrier on the circumference and
the base of the core tablet to form the core-in-
cup tablet of Glibenclamide (8 mm round flat
punch).

EVALUATION

The Glibenclamide formulations were
evaluated for the following physicochemical
parameters:

I) FTIR Studies: The formulation is
subjected to FTIR studies to determine
the compatibility of drug and excipients.

II) Analytical Method Development for
UV/Visible Spectrophotometric

Analysis: For the assay of drug and

estimation of drug concentration in

dissolution test high performance liquid
chromatography is official method in USP.

For the assessment of drug in the assay

the dissolution uv

and testing,

spectrophotometric method was

developed. The drug solutions, of various
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concentrations prepared were scanned

for A max from 200-400nm in a
UV/Visible spectrophometer, which could
be utilized for analysis and spectrum was
recorded.

III) Pre Compression Parameters+: The pre

compression  parameters  evaluated

include bulk density, tapped density,
hausner’
repose.

a) Bulk density

A bulk density is defined as the ratio of mass
of the drug and its bulk volume. Exactly 50 gm
of drug were weighed on digital balance and
transferred into a 100 ml measuring cylinder.
The volume occupied by the drug was

recorded as the bulk volume. This is the bulk

volume and the bulk density was calculated.

Bulk density (g/ml) = Weight of sample (gm)
Volume occupied by the sample (ml)
The Bulk Characterization is done in

Electrolab-Tap Density Tester by method USP-
I. The result is shown in Table no: 9

b) Tapped density

Weighed an Accurately 50 gm of pure drug
were weighed on digital balance and
transferred into a 100 ml measuring cylinder.
The cylinder was tapped on the wooden
platform until the volume occupied by the
drug remained constant. This is the tapped
volume and the tapped density was calculated.

It is expressed in g/cc and is given by, Tb

M
(gm/cc) = Vt , Where, M is the mass of drug in

gm and Vb is the bulk volume of the drug.

ILJPRBA

S r a tahdanpgle & a

Tapped density (g/ml) = Weight of powder (gm)

Volume occupied by the sample (ml)

The result was shown in Table.no:9

AQ #A00860 ETAAg 7 AT i POAOOE

It is also one of the simple methods to
by
comparing the bulk density and tapped

evaluate flow property of powder

gesttyéA ulserﬁuld eén?(irical guide is given by

the Carr’s compressi
index. The result was shown in Table no: 9

Tapped density- Bulk density
Tapped density

(AOOT A0 O OAOEI

Carr's index (%) = X 100

AqQ
Hausner’'s Ratio
degree of densification which could result
from vibration of the feed hopper. It is
measured by the ratio of tapped density to the

bulk density

Tapped density
Bulk density

Hausner ratio =

Lower Hausner ratio - better flowability
Higher Hausner ratio - poor flowability
e) Angle of Repose:

The flow property was determined by
measuring the Angle of Repose. In order to
determine the flow property, the Angle of
Repose was determined. It is the maximum
angle that can be obtained between the free
standing surface of a powder heap and the
horizontal.

Angle of repose= tan-* (h/r)

Where, h = height r = radius

Procedure:

0 20gms of the sample was taken
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U The sample was passed through the
funnel slowly to form a heap.
U The height of the powder heap formed
was measured.
U The circumference formed was drawn
with a pencil on the graph paper.
The radius was measured and the angle of
repose was determined. This was repeated
three times for a sample. The result was
shown in Table no: 9
IV) Post Compression Parameters5: Post
compression parameters evaluated are
general appearance of tablets, thickness,
hardness, friability, weight variation of
the tablets. Further the tablets are
subjected to the following evaluation
parameters.
Organoleptic properties: The general
appearance of tablets, its visual identity, and
overall elegance is essential for consumer
acceptance. The control of general appearance
of tablets involves measurement of number of
attributes such as tablet size, color and
surface texture and hence the parameters
were evaluated.
Weight Variation Test
Twenty core and coated tablets with coat
were selected at random and individually
weighed in a single pan electronic balance and
the average weight was calculated. The
uniformity of weight was determined
according to I.P. specifications (Table.no:5).
Results are reported in (Table. no: 10).

Thickness

ILJPRBA

The thickness of the tablets was determined
using screw gaue. Five tablets were used for
the above test from each batch. Thickness of
the core tablets was noted prior to
compression of the cup. Finally the thickness
of core-in-cup tablets was determined and
results expressed in mm (Table.no:10).
Hardness

The hardness of the tablet was measured
using a Schleuniger tablet tester. Five core
tablets were taken and hardness was tested
before compression of the cup and finally five
core-in-cup tablets were taken and hardness
was tested. Results are reported in kilopascals
(Kp) (Table.no:10).

Friability Test

This was measured using a electrolab
friability apparatus where the tablets were
subjected to the combined effect of abrasion
and shock by utilizing a plastic chamber that
revolves at 25 rpm dropping the tablets from
a distance of 6 inches with each revolution.
Preweighed samples of 20 tablets were placed
in the friabilator, which is then operated for
100 revolutions. The tablets are then dusted
and reweighed. Conventional compressed
tablets that lose less than 0.5- 1.0% of their
weight are generally considered acceptable.
(Table.no:10).

Drug content determination10 (%Assay)
For determination of drug content three
tablets from each formulation were weighed
individually, crushed and diluted to 100ml
with sufficient amount of purified water. Then

aliquot of the filtrate was diluted suitably and
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analyzed spectrophotometrically at 225.5 nm
against blank. The drug content of each
formulation was evaluated as per the standard
protocol ranges between 99-101%w/v and
Results are reported in (Table. no: 10).

IN VITRO DISSOLUTION STUDIES 6

In vitro drug release studies of Glibenclamide
was studied using dissolution apparatus USP
type Il paddle method (Electrolab, India) with
water as the dissolution media. Test was
performed at a stirring speed of 50 rpm with
the temperature maintained at 37 +0.5°C in
900ml of 7.4 Phosphate buffer for 12hrs. The
dissolution samples of 10ml were withdrawn
at sampling intervals1, 2, 4, 6, 8, 10, 12 hours.
Dissolution parameters

Medium: 7.4 Phosphate buffer

Volume: 900 ml

Apparatus: Dissolution apparatus type II of
USP (paddle)

Rotation speed: 50 rpm

Temperature: 37 £0.5°C

RESULTS & DISCUSSION

Eight formulations of core in cup tablets of
Glibenclamide were developed by preparing
core tablets using Avicel PH-102 as diluent
and PVP K-90D as a binder and different
grades of HPMC polymer as a release
retardant in different proportions in core
formulation. The core tablets and Cup
material was prepared by non aqueous wet
granulation method.

IR spectra: The compatibility evaluations

were performed by FTIR

spectroscopy

ILJPRBA

analysis. The study implies that the drug and
polymers are compatible with each other.
There were no interaction found between
polymers and drug.

PRE FORMULATION STUDIES

Bulk density and tapped density for the
formulations were in the range of 0.94-
1.041gm/ml & 1.03 - 116 gm/ml
Compr essi bility i ndex
were in the range of 7-11.4 % and 1.07-1.114.
From results of the trial batches almost all
Formulation trials showed good flow
properties. The results obtained confirm that
all the batches which exhibit good flow
properties have good packing characteristics.
Pre-formulation results are mentioned in the
table no: 9.

POST COMPRESSION PARAMETERS
Thickness of tablets was found to be almost
uniform in all the eight formulations. They
were found to be in the ranges of 2.18-
2.54mm. All the tablets passed weight
variation test as the % weight variation, which
was within the Pharmacopoeial limits of + 5%
of the weight. The average weight of all tablet
formulations was within the ranges of 349-
351mg. The weights of all the tablets were
found to be almost uniform. The measured
hardness of tablets of each batch of all

formulations was

6.62Kg/cm2, which

ranged between 6.02-

is falling within the
hardness specification as per L.P. The friability
of tablets was found to be within the ranges
between 0.001 to 0.118%, which are generally

considered and acceptable as per [.P. The data
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indicates that the percentage friability was
less than 1% in all the formulations ensuring
no physical damage will be take place during
handling and shipping of tablets. The results
indicate that the percentage of drug content
was within the ranges of 99.08 to 100.2 % of
Glibenclamide which was within the
acceptable limits as per the LP. Trial (F6) is
taken as optimized formulation batch, since all
the parameters are found to be within limits
when compared with all formulations. Post
compression results are mentioned in the
Table: 10.

In Vitro Dissolution Studies

In vitro drug release studies of Glibenclamide
(2.5 mg) was studied using dissolution
USP type II paddle

(Electrolab, India) with pH 7.4 phosphate

apparatus method
buffer as the dissolution media. Test was
performed at a stirring speed of 50 rpm with
the temperature maintained at 37 + 0.50C in
500ml of pH 7.4 phosphate buffer for 24h. The
dissolution samples of 10ml were withdrawn
at sampling intervals 1, 2, 4, 6, 8, 10, 12 hours.
The dissolution media was replenished with
10ml of pH 7.4 phosphate buffer after each
withdrawl. (The dose of the drug is 2.5 mg).
The concentration of Glibenclamide was
estimated in the aliquots withdrawn, by
measuring the absorbance at 222.5 nm, after
filtering the solution through 0.45 pm

millipore filters. Concentration was

determined from the standard plot of

Glibenclamide and finally the results were

ILJPRBA

plotted as cumulative % drug release versus
time graphs.

Among all the formulations, F6 shows 99.53 %
drug release in 12 Hrs and results were shown
in Table 11 & Figure 4. Optimized formulation
(F6) of Glibenclamide core in cup tablets was
compared with Marketed product (Diabeta 2.5
mg) and the results suggested similar drug
profile (Table 12 & Figure 5).

Kinetic data for optimized formulation?:
The kinetic treatment of the drug release data
of the prepared formulations followed zero
order drug release; the prepared formulations
followed Hixson crowell plot, as the plot
showed high linearity (R2 = 0.882) indicating
errosion as one mechanism of drug release. F6
showed high linearity in Hixson crowell plot
(R2 = 0.882) and the Korsmeyer -Peppas plot
(R2=0.926)

The relative complexity of this formulation

and

and its components may indicate that the drug
release is controlled by more than one
process. The result from the Peppas equation
indicates that a combination of diffusion and
erosion may be the mechanism of release.

Stability Studies of Optimized
formulation8: Stability Studies of Optimized
formulation from the results shown in graphs,
it can be inferred that the physical appearance
of the tablets, remained unchanged at the end
of 30, 60 & 90th day for at room temperature
and at 40°C+20°C/75+5% RH for 90days.
Results show no

change in physical

appearance and invitro dissolution. Hence
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Optimized formulation was found stable at
tested temperature.

Conclusion: From the above experimental
results it can be concluded that core in cup
tablets of Glibenclamide can be prepared by
using different proportion & combination of
excipients and we selected F6 as best
formulation based on desired drug release
profile. The core-in-cup technology is a

potential technology, which can control the

release of highly water soluble drugs for
Twice-a-day administration with the use of a
combination of hydrophilic and hydrophobic
polymers. This technology has already proved
successful for sparingly soluble drugs and
with this study proves potential for
developing a system capable of delivering
highly water soluble drugs that follow zero-

order release kinetics.

CORE FORMULATION CODE
F1 F2 F3 F4 F5 Fé6 F7 F8
mg/tablet

API 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
HPMC 5 CPS 5 10 - - - - - -
HPMCK 4 M - - 5 10 - - - -
HPMCK 15 M - - - - 5 10 15 3.75
HCO 9.625 9.625 9.625 9.625 9.625 9.625 9.625 9.625
Avicel PH 102 73.5 68.5 73.5 68.5 73.5 68.5 68.5 74.75
PVP K-90D 7.325 7.325 7.325 7.325 7.325 7.325 7.325 7.325
Yellow iron 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375
oxide
Aerosil 0.925 0.925 0.925 0.925 0.925 0.925 0925 0.925
Mg.Stearate 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Core tablet 100 100 100 100 100 100 100 100
weight
CUP
HCO 180 180 180 180 180 180 180 180
Avicel PH 102 65 65 65 65 65 65 65 65
PVP K-90D 5 5 5 5 5 5 5 5
Total tablet 350 350 350 350 350 350 350 350
weight
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Table.no:1 Different Formulations of Core in Cup Glibenclamide Tablets

Concentration Absorbance at 225.5nm Equation of line and regression
fteriiqg

0 0

2 0.163

4 0.316 y =0.0746x+0.0086

6 0.457 R2=0.9994

8 0.598

10 0.755

Table.No:2 Calibration Curve of Glibenclamide

0.8 7 Linearity curve
07 -
06 -
@
205 -
= y = 0.0746x + 0.0086
=04 R? = 0.9994
&
203 1
02 -
0.1 -
0 ; ; ; ; ; .
0 2 4 6 8 10 12
Concentration (nug/ml)
Fig.no:1 Linearity Curve of Pure Drug (Glibenclamide)
Ca0038 O EI1 A Flow
5-15 Excellent
16-18 Good
18-21 Fair to passable
23-35 Poor
33-38 Very poor
>40 Very very poor
4AATA TT od #A0O060 ET AAg AT A AT OOAODPI T AEIT
(AOOT AOB ¢ Property
0-1.2 Free flowing
1.2-1.6 Cohesive powder
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Tabl A .1 194 (AOOT AOGO OAOET AT A Al OOAODPIT.
Average weight % Difference
80mg +10
More than 80 mg but  #7.5
less than 250mg
250 mg or more 15
Table no: 5 According to I.P. Specification limits
S.No Parameter Drug
1 Colour White
2 Taste Bitter
3 Appearance Crystalline
powder
Table.no:6 Organoleptic properties of Pure drug
S.No Test Specification /Limit Observation
1 Melting point  173-175°C 1740C
2 Solubility Soluble in ethanol (5 mg/mL), DMSO Complies
(25 mg/mL), chloroform (1:36),
methanol (1:250), and DMF. Insoluble
in water.
Table.No:7 Physical Characterization of Pure Drug
S.NO API+EXCIPIENTS Ratios Initial 40°c,75%RH
10 20 30 Conclusion
days days days
1 API+HPMC5 CPS 1:1 White NCC NCC NCC Compatible
2 API+HPMCK 4 M 1:1 White NCC NCC NCC Compatible
3 API+HPMCK 15 M 1:1 White NCC NCC NCC Compatible
4 API+HCO 1:1 White NCC NCC NCC Compatible
5 API+AVICEL PH 102 1:1 White NCC NCC NCC Compatible
6 API+PVP K90 D 1:1 White NCC NCC NCC Compatible
7 API+YELLOW IRON 1:0.1 Yellow NCC NCC NCC Compatible
OXIDE
8 API+AEROSIL 1:1 White NCC NCC NCC Compatible
9 API+MAGNESIUM 1:0.1 White NCC NCC NCC Compatible
STEARATE

NCC- No Colour Change

Table.No:8 Results of Drug- Excipient Physical Compatibility Studies
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CHEMICAL COMPATIBILITY STUDIES
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Fig.No 2: FT-IR Spectrum of Glibenclamide (API)
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Fig.no 3: FT-IR Spectrum of Optimized Formulation
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FORMULATION CODE
parameter
F1 F2 F3 F4 F5 F6 F7 F8
2604 6 2303 17 : 2608 9’ : 29001 4" . 2801 4’ 29012" £ ( 2402 1" %
0, T+
Angleof repose 2504 3 ' * P 1 17 1 0.2 1 1
Bulk density 1.041:0.3 1.02:04 1.01:0.2 1'02810'2 0'96410'2 0'92‘110' 0.94:0.2  0.96£0.2
Tapped density ~ 1.16x0.1  1.12+02 1.11%0.1 1'11110'2 1'03710'2 1'023710' 1.03+0.2  1.04+0.2
%Compressibility 11.4 9 9 8 7 9.5 9 8
Hausner ' ¢ 1114 1.09 1.09 1.08 1.07 1.095 1.095 1.08
Table No 9: Pre-Compression Parameters
Thickness(mm)+S.D Hardness(Kg/cm2)+S.D
Batch Ave?age Friability Assay
T C . Weight (%) +5.D (%)
Core ore-in- (mg)+S.D Core Core-in-cup —
cup
2.42 0.033 +
F1 +0.012 4.32 +0.07 350+1.922 6.23+0.08 10.0+2.02 0.007 99.30
2.39 0.006 +
F2 +0.021 4.14 +0.12 349 + 0.655 6.41+0.05 109 + 1.56 0023 99.08
2.23 0.083 +
F3 +0.014 4.01+0.03 351+1.01 6.23 +0.21 11.0+0.98 0.015 99.53
2.32 0.024 +
F4 +0.011 4.05 +0.09 350+ 1.577 6.02 +0.01 11.1+1.20 0025 99.56
2.35 0.118 +
F5 +0.017 4.11 +0.02 351+1.09 6.62 +0.31 11.7 +2.30 0022 99.76
2.18 0.058 +
F6 +0.001 412 +0.01 350+ 0.56 6.04 +0.42 10.5+1.78 0.029 100.02
2.54 0.001 +
F7 +0.012 4.01+0.01 350+ 1.01 6.20 +0.24 11.5+1.94 0.034 99.67
2.24 0.078 +
F8 +0.015 4.04 +0.03 350 + 1.55 6.41 +0.15 10.1+1.93 0.044 99.75

All the values are expressed as mean #* S.D; No. of trails (n) = 6
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Table.No:10 Evaluation Of Post Compression Parameters

TIME F1 F2 F3 F4 F5 F6 F7 F8
(hrs)
0 0 0 0 0 0 0 0 0
1 9.82 6.83 7.83 5.32 0.24 0 0 32.62
2 28.502 23.592  25.59 21.92 6.64 0 0 53.016
4 45.34 40.324 51.34 45.324 35.24 21.63 18.324  67.804
6 69.24 62.24 73.24 61.24 59.08 42.56 38.24 78.648
8 93.128 87.128 82.12 78.28 74.12 65.44 57.128 86.424
10 99.62 98.47 98.91 94.16 87.36 86.91 68.916 98.86
12 -- -- 99.72 99.18 98.45 99.53 89.62 99.32
Table No: 11 Dissolution Profiles of Glibenclamide Trial Batches
Dissolution Profiles
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-20 .
Time (Hrs)

Fig No: 4 Dissolution Profiles of F1-F8
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TIME (hrs) INNOVATOR Fé6
0 0 0
1 1.5 0
2 15.94 0
4 34.1 21.63
6 50.88 42.56
8 72.62 65.44
10 88.184 86.91
12 99.98 99.53

Table No: 12 Comparative Dissolution Profiles of Optimized Batch (F-6) With Innovator

Comparision of Marketed and optimized Formulation Dissolution
Profiles

120 -

100

80

60
—&—INNOVATOR

14

Fig No: 5 Comparative Dissolution Profiles Of Optimized Batch (F-6) With Innovator
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Formulation 1st 2nd 3rd Limits as per
Parameters | Initial
Code Month Month Month Specifications
Fé6 250C/60%RH Not less than
0% Release 99.53 99.48 99.35 99.26 85 9
300C/75%
F6 RH 9953 9951 9938  [99.31 ggto/less than
% Release 0
400C/75%
F6 RH 9953 9950 9928  |99.16 ggto/less than
% Release 0
250C/60% Not less than
F6 RH 100.02 | 9989 99.81 99.73 90 %
Assay Value Not more than
y 110 %
300C/75% Not less than
F6 RH 100.02 | 9982 99.80 99.75 90 %
Assav Value Not more than
y 110 %
400C/75% Not less than
F6 RH 100.02 | 9981 99.75 99.72 90 %
Assav Value Not more than
y 110 %
Table.No:13 Results of Stability Studies of Optimized Formulation
S.NO Time logT Square %CR  %Drug log %CR LOG% cube root
root of remaining DRUG of %drug
Time RETAINED remaining
1 0 0 0 0 100 0 2 4.641589
2 1 0 1 0 100 0 2 4.641589
3 2 030103 1.414214 O 100 0 2 4.641589
4 4 0.60206 2 21.63  78.37 1.335057 1.89415 4279404
5 6 0.778151 2.44949 4256 57.44 1.629002 1.759214 3.858378
6 8 0.90309  2.828427 65.44 34.56 1.815843 1.538574 3.257301
7 10 1 3.162278 86.91 13.09 193907 1.11694 2.356748
8 12 1.079181 3.464102 99.53 0.47 1.997954 -0.3279 0.777498
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ZERO ORDER PLOT y=9.187x-3.874
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Fig.No 6: Zero Order Plot for Optimized Formula
2.5 FIRST ORDER PLOT
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Fig.No:7 First Order Plot for Optimized Formula
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HIGUCHI PLOT
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Fig.No:8 Higuchi Plot for Optimized Formula
KORES MAYER PEPPAS PLOT
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Fig.No:9 Kores Mayer Plot for Optimized Formula
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HIXON CROWELL PLOT
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Fig.No:10 Hixson Crowell Plot for Optimized Formulation
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