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ABSTRACT

The aim of the present study was to enhance the solubility and dissolution rate of Simvastatin (SIM) under the frame
of improved bioavailability and dissolution rate. Solid dispersion of SIM was prepared by using LBG, PXM407 as
carrier in different ratios through Kneading method. A 3°full factorial design was applied systematically and effect
the influence of the individual and combined effect of independent variables (X1) ratio and (X2) concentration of
surfactants on the dependent variables percent dissolution efficiency at 60 min (%DE 60) and yield percent. The
solid dispersions and optimized formula was characterised on the basis of drug content analysis, %yield and in vitro
dissolution study, Differential scanning calorimetry, Scanning transmission microscopy, X-ray diffraction and IR
spectroscopy was performed to identify the physicochemical interaction between drug, carrier and other formulation
constituents. Results showed that significantly better dissolution rate of solid dispersion SIM with PXM407 in the
ratio of 1:8. This study could be very much helpful for better bioavailability and dissolution rate of poorly water

soluble drug avoiding first pass metabolism.

KEYWORDS: Simvastatin, Dissolution rate, Poloxamer407, Kneading method

INTRODUCTION Oral drug delivery system is the
most convenient and simplest way of administering
drugs and its greater stability, accuracy and easy
production of solid oral dosage forms have many
advantages over other types of different oral dosage
forms. Therefore, most of the new chemical entities
(NCE) are intended and used as a solid dosage form
which originates an effective and reproducible in vivo
plasma concentration after oral administration.
Moreover, most promising NCEs, despites their high
permeability, are generally only absorbed in the upper
small intestine, absorption being reduced significantly
after the ileum, showing, therefore, that there is a small
absorption window. Solid dispersions are one of the
most successful strategies that give better drug release
of poorly soluble drugs. These can be defined as
molecular mixtures of poorly water soluble drugs in
hydrophilic carriers, which present a drug release
profile that is driven by the polymer properties.
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Simvastatin having BCS class Il drug which is having
high  permeability, low solubility and low
bioavailability and is a 2,2-Dimethylbutanoic acid
(1S,3R,7S,8S,8aR)-1,2,3,7,8,8ahexahydro-3,7—

dimethyl-8-[2-[(2R,4R)-tetrahydro—4 hydroxy—6—oxo—
2Hpyran-2yl]ethyl]-1-naphthalenyl ester and used to
treat Hypercholestremia  Dyslipidemia.[1,2,3,4]
Locust Bean Gum is a white crystalline powder and
obtained from the endosperm of seed of the carob
(locust) tree Ceratonia siliqua, Family
Leguminase.[5,6] Surfactants are molecules having
different polar and nonpolar regions and used for
solubilising the drug and may also lower the surface
tension that increases the solubility of drug in given
organic solvent and surfactants using like Poloxamer
407 is a polyethylene oxide-polypropylene oxide-
polyethylene oxide triblock co-polymer of non-ionic
surfactant which is used as a solubilising agent and
also enhances the solubility and dissolution rate of
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poorly water insoluble drugs have been investigated
individually, no reporting studies are available on their
combined use for enhancing the solubility and
dissolution rate of poorly soluble drugs.[7,8,9,11]

MATERIAL AND METHODS

Material: Simvastatin received as a gift sample from
Dr. Reddys’ Pharmaceuticals’ Ltd. Poloxamer 407
used as a surfactant and solubility enhancer received as
a gift sample from Sigma Aldrich Chem P Ltd.
Mumbai and ethanol, methanol, magnesium state, talc,
lactose, disodium hydrogen orthophosphate and
potassium dihydrogen orthophosphate were purchased
from Loba Chemicals Mumbai, India.

Methods

Physiochemical Characterisation of Pure Drug
Solubility Determination of Pure drug by UV
Spectroscopy Method

1. Solubility study of Pure drug

The solubility studies of Simvastatin carried out in
different solvent systems and excess amount of drug
was added in 10ml of each solvent in screw capped
vials and kept in a water bath shaker at body
temperature and shaken for 24hours until the
equilibrium was attained and prepared samples were
filtered and analysed by UV spectrophotometer.

2. Physical appearance and melting point
determination of pure drug

The pure drug Simvastatin sample was analysed by its
organoleptic properties to prove the authenticity of the
sample. Melting point of pure sample was analysed by
Capillary method and in this method the capillary tube
one side of the capillary was closed by heating and the
other side drug was filled and took the capillary tube
into the melting point apparatus and temperature was
noticed when the solid drug melts into the liquid form
and the melting point was noticed and compared with
literature value.

3. Drug excipients compatibility studies

When the solid dispersions were designed and the
compatibility of drug and polymer used within the
systems and conform that drug was not interacting
with the polymer under experimental conditions
(40£5°C and 75+5% RH) for two weeks. The physical
mixture 1:8 of drug and modified locust bean gum was
prepared and the physical mixture was mixed
thoroughly, sieved (size no. 60) and filled in dried
vials and the vials were examined at regular intervals
for discoloration, liquefaction and clump formation
and the FTIR spectra of physical mixture was
observed.

4. Preparation of standard curve of Pure drug in
Methanol

50mg of Simvastatin was dissolved in 100 ml of
methanol; 50ml of this solution was taken and diluted
to 100ml again with methanol to prepare a stock
solution of 250ug/ml as a stock solution, aliquots of
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0.1ml, 0.2ml, 0.3ml, 0.4ml, 0.5ml, 0.6ml and 0.8ml
were transferred to 10ml volumetric flask and volume
was made up to 10ml with methanol. The absorbance
of these solutions was measured at 238nm using
methanol as blank.

Characterisation of Locust Bean Gum into
Modified Locust Bean Gum
1.  Swelling index
One gram of LBG powder was accurately weighed and
transferred to a 100 ml stoppered graduated cylinder.
The initial bulk volume of 1 gm of locust bean gum
was noted and distilled water was added in sufficient
quantity to produce and make up the volume upto 100
ml and stored at room temperature and the sediment
volume of the swollen mass was measured after 24
hour. The swelling index was calculated as:

Swelling index = V,-V V, *100
1)
V, initial volume of material before hydration
V, volume of hydrated material.
2. Photo microscopic study
Photo microscopic image of LBG and MLBG were
taken at x450 magnifications
by photo microscope (Motic digital microscope,
Japan).

Preparation of Binary System by Kneading Method
Physical mixtures were accurately weighed of SIM
with MLBG: Poloxamer407 in drug: polymer ratio of
1:2, 1.5, and 1:8 for 5 min using glass mortar and
pestle and physical mixture was triturated by using a
small volume of ethanol-water solution to give a thick
paste and kneaded for 30 min respectively, dried at
45°C in an oven and dried mass was pulverized, passed
through 60 mesh sieve size, weighed and transferred
into airtight container and stored for further use.
Characterisation of Solid dispersions

Drug Content

Pure drug and solid dispersions equivalent to 10 mg
weighed and dissolved in a suitable amount of solvent
(methanol 25ml), filtered the solution and diluted and
used as solvent and drug content was analyzed by UV
at 238nm spectrophotometer.

Percentage yield

Percentage yield according to be calculated as the final
weight of solid dispersions and the total weight of drug
and carrier used by using the formula and determine its
calculated value.

%Yield=(a/b+c)*100 (2)

Invitro drug release studies [3]

Prepared solid dispersions and its dissolution studies
were conducted by using USP XXI1V paddle method as
official in USP and pure drug, solid dispersions
weighed equivalent to 10mg and added into 900ml of
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dissolution media phosphate buffer pH6.8 at speed of
100 rpm at temperature of 37+0.5°C. Samples were
collected periodically and replaced with 10ml of
freshly prepared dissolution medium and collected
samples were filtered and analysed at 239.5nm using
UV-visible spectrophotometer against phosphate
buffer pH6.8 used as blank.

Experimental Design [10,12]

The 37 full factorial design was applied systematically
to study the influence of the individual and combined
effect of independent variables (Xy) and
concentration of surfactants (X,) on the dependent
variables  percent  dissolution  efficiency  for
60min(%DE ¢) and percent yield. In this design, two
factors are evaluated each at three levels and
experimental trials were performed at all nine possible
combinations in the prepared solid dispersions.
Statistical model incorporating interactive and
polynomial terms is used to evaluate the response.

Y= by + b1X; + by Xo+ bip XiXp + byg(Xe)*+ bap(X,)
©)

Where, Y is the dependent variable

by is the arithmetic mean response of the nine runs

b, is the estimated coefficient for the factor X;.

The main effects (X; and X,) represent the average
result of changing one factor at a time from its low to
high value. The interaction terms (X; X,) show how
the response changes when two factors are
simultaneously changed. The polynomial terms
((X)%and (X)) were included to investigate
nonlinearity.

Characterization of the Prepared Solid Dispersions
1. Infrared spectroscopy

Infrared spectroscopy (IR) determines the solid state of
the drug, polymer and optimized solid dispersions in
the carrier regardless of the state of the carrier. The
absence of any significant change in the IR spectral
pattern of drug & polymer physical mixture indicated
the absence of any interaction between the drug and
the polymer. The spectra were scanned over a
frequency range of 4,000-400 cm ™.

2. X- Ray diffraction studies

The X-ray diffractometry usually employed in the
pharmaceutical field to characterized the pure drug,
polymer and solid dispersion. The powder X-ray
diffraction is used for detection of crystalline phases in
mixed system. The crystallinity parts give sharp
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narrow diffraction peaks and the amorphous
component gives a very broad peak.

3.  Differential scanning calorimetry (DSC)

This technique used to determine the crystallinity
nature of pure drug and optimized solid dispersions by
quantifying the heat associated with fusion of the
material and increasing the temperature of an
amorphous solid Glass transition may occur. As the
temperature increases the sample eventually reaches its
melting temperature (Tm). The melting process results
in an endothermic peak in the DSC curve. As the
temperature increases, an amorphous solid will
become less viscous. At some point the molecules may
obtain enough freedom of motion to spontaneously
arrange themselves into a crystalline form. This is
known as the crystallization temperature (Tc).

4.  Scanning electron microscopy (SEM)

Samples of pure drug (SIM), MLBG and the optimized
solid dispersion were mounted onto the stubs by using
double-sided adhesive tape and then coated with a thin
layer of gold palladium alloy (150-200A°). The
scanning electron microscope was operated at an
acceleration voltage of 20 KV, working distance (12—
14 mm).

From the above design the optimized solid dispersion
was selected and prepared the capsule dosage form by
using excipients and characterised by invitro
dissolution studies, Disintegration time and content
uniformity.

Stability Studies of Prepared dosage form
The accelerated stability studies of the capsule dosage
form in amber coloured screw capped bottles and
checked as per ICH guidelines at 40+2°C and 75+ 5%
RH for one month. The dissolution profile considered
as similar when f2 lies between 50-100. The
dissolution profile of Capsule dosage formulation
before and after stability testing were compared using
a similarity factor (f2) which is calculated from the
following formula:

f2=50 log{[1+(1/n)Ze; "(R-T)?T*°100}  (4)
Where, n is the dissolution time and Rj and Tj are the
reference and test dissolution values at time t.

Physiochemical Characterisation of Pure Drug
Solubility study of pure drug

The solubility studies of Simvastatin was determined
in different solvents as shown in given Table 1.
respectively.

Table 1 Solubility of Simvastatin in different solvents

S. No. Solvents Solubility (pg/ml)
1. Distilled water 1.49+0.16
2. Methanol 2.05+0.04
3. HCL buffer pH1.2 1.01+0.05
4. Phosphate buffer pH6.8. 4.71+0.69
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Physical appearance and melting point
determination of pure drug

The pure drug sample was analyzed by its various
organoleptic, properties and possesses similar white
crystalline powder and texture as given in officials
(Indian pharmacopoeia). The melting point of procured
sample was found to be 137.2.0+ 1°C and similar with

its literature value.
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Preparation of standard curve of Pure drug in
Methanol:The plot of different concentrations of pure

Fig.1 FTIR spectra of physical mixture of simvastatin and
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Drug excipients compatibility studies
Drug-Excipient compatibility studies were revealed
that there was no discoloration, liquefaction and clump
formation and the characteristic peaks of the drug in
the IR spectrum were retained in the physical mixture
and no significant shift in the peaks corresponding to
the drug was observed on storage and the drug: carrier
ratio was compatible with each other.
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MLBG

drug was found to be linear in concentration range of
25 to 15pug/ml at  238nm in  methanol

Table 2 Calibration data of Simvastatin in methanol at 238.0nm

S No. Concentration (ug/ml) Absorbance
1 2.5 0.189+0.021
2 5 0.0234+0.23
3 7.5 0.476+0.33
4 10 0.621+0.008
5 12.5 0.808+0.001
6 15 0.960+0.044
Data are expressed as mean + S.D. (n=3)
1.2
o 1 _
o 0.8 y=0.062x +0.023
_‘.: 0.6 Rz =0.999
204
o % Conc. Vs Absorbance
< 0.2
0 T T T 1
0 5 10 15 20
concentration(pg/mil)

Fig.2 standard curve of Simvastatin in methanol

Characterisation of Locust Bean Gum into
Modified Locust Bean Gum

The swelling index of the MLBG was significantly
found to be 1659.5 and becomes lower when compared
with LBG was significantly found to be 1649.5 due to
the volatile acetyl content of MLBG as significantly
expressed less than that of LBG. Due to swelling
nature of carrier, the extensive surface of the carrier

increased during dissolution rate of deposited drug was
markedly enhanced. The pH value of LBG (1%w/v)
was 5.9 and pH value of MLBG (1%w/v) was 5.37.
Photo microscopic study

The photo microscopic study of LBG powder and after
heating for 2hr and formed into dry MLBG powder
form and its changes occur as shown in the given

images.

Fig 3 Photo microscopic image of locust bean gum (LBG) and modified locust bean gum(MLBG)
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Characterisation of Solid dispersions

Drug Content and % Yield

The percent yield and drug content of pure drug and
different solid dispersions were determined and drug
content value ranges between 96.53+0.0.1-95.32+0.02
and % vyield value ranges between 72.6+0.09-
83.0+0.075% and decreases at the higher
concentrations due to the difficulty in sieving at higher
polymer: surfactants ratios. Low values of standard

deviation in percent yield and drug content indicated
that drug was uniformly distributed in all solid
dispersions and all the formulations showed uniformity
and reproducibility of the results obtained.

Invitro drug release studies

The In vitro release of pure drug and different solid
dispersions were determined and plotted the graph
between % drug released vs time as shown below:

Table 3 Drug release profile of pure drug and different solid dispersions with
Poloxamer 407 (4%, 8%, 12%)

Mean Percent Released + Standard Deviation

Time PXM 407 (4%) PXM 407 (8%) PXM 407 (12%)

(Min) ™ Ppure | SIM | SIM | SIM | SIM

SIM SIM SIM SIM SIM

drug 13 14 15 16 17 18 19 20 21

10 11.82 48.62 54.92 83.90 | 51.96 52.34 88.48 53.68 | 57.68 88.05
+ + + + + + + + + +

1.9 008 |0.21 0.14 0.01 | 0.137 1.9 0.15 0.24 0.11

20 17.54 56.06 59.11 88.48 58.83

+ + + + +

096 | 004 | 002 | 03 | 0010

62.45 | 89.58 60.73 80.09 89.98

+ +
0.05 0.99 0.10 0.27 0.

- I+

3

30 20.97 59.68 63.02 92.01 62.93

I+
+
-+

0.99 0.

67.98 95.92 63.69 85.71 96.45

0.1_80 0.25 0.06 0.05 0.00

40 21.35 63.97 65.59 | 94.39 66.83

I+
"
+
+
+

1.2 0.03 0.04 0.08 0.01

71.60 97.25 67.41 | 90.39 98.65

+
+
+
+

+
21 1.2 0.05 1.8 0.10

50 2351 63.9 67.50 96.96 69.12
+2.3 + + + +

77.32 98.25 70.08 91.82 98.42

0.695 0.03 0.09 0.03 0.01

60 25.36 66.36 71.12 97.46 70.46

+

2.0 0.99 0.08 0.06 1.9

-+
"
+
+

83.42 98.85 72.94 94.01 98.96

+ + + + +

25 13 2.6 0.03 0.03

Data are expressed as mean = S.D. (n=3)
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S g s - —— ——sIM13
=R E 0 += T T T T T 1
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Pure drug

200 :I
0 T T T T 1 —5|M 19

0 10 205 3fnim 20 50 60
Fig.4 In vitro dissolution profile of %pure drug released vs time solid dispersions with Poloxamer 407 (4%, 8%,
12%)

% drug
release
d

Experimental Design of dissolution study and % yield and determine the
The solid dispersions were prepared and experimental results of Regression analysis, Analysis of variance
design applied on these preparations and after applying and validation of results of checking updates.

the design and select the optimized value on the basis
Table 4 Composition of Factorial Design Batches with Poloxamer 407

Variables levels in coded
Batch code X1 X, %DEg+SD %Yield+ SD
(Ratio) (Concentration)
SIM 13 -1 -1 54.85+0.254 75.2+0.09
SIM 16 -1 0 57.84+0.007 76.2+0.01
SIM 19 -1 +1 58.67+0.405 84.2+0.41
SIM 14 0 -1 57.62+0.429 85.4+£0.41
SIM 17 0 0 63.81+1.54 86.5+0.35
SIM 20 0 +1 68.57+4.10 87.5+0.05
SIM 15 +1 -1 84.08+0.874 85.1+0.02
SIM 18 +1 0 87.59x0.047 84.2+0.41
SIM 21 +1 +1 92.89+0.198 83.1+0.07

X

drug to polymer ratio, X, concentration of surfactants Poloxamer 407 %DEg dissolution efficiency at 60 min.
Table 5 Result of Regression Analysis

Coefficients estimates
Response bo b, b, by, by by, R?
%DE 4 63.45 15.59 3.93 1.25 9.26 -0.18 0.9952
p value - 0.0002 0.0103 0.2309 0.0043 0.8882 -
% yield 86.42 3.85 0.47 -1.18 -6.18 0.067 0.9936
p value - 0.0006 0.1558 0.0304 0.0007 0.8863 -

According to p value, full model or reduced model can be selected, so in the present study, full model having both
significant and non significant p values was used in obtaining dependent variables because the fitness of full model to
the system is better than reduced model.

Table 7 The Results of Analysis of Variance

Response df SS MS F R?
%DE 60 Regression 5 1729.37 345.87 124.76 0.9952
Error
3 8.32 2.77 - -
% yield Regression 5 172.24 34.45 93.78 0.9936
Error
3 1.10 0.37 - -
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The equation can be generated by putting values of
coefficients in following equation in terms of coded
factors.

Dissolution efficiency

Y =64.02+ 15.59X; + 4.35 X+ 1.25 X X, +

ISSN 2249-1848

on percentage dissolution efficiency at 60min and
yield percent.

Equations were used to calculate percentage relative
error between predicted values and experimental
values of each response and percentage relative error
obtained from checkpoint batches was in the range of

8.41(X1)*+ 0.24 (X,)? 1.7to 0.35. Low values of the relative error show that
% Yield for both factors, there is a reasonable agreement of
Y = 86.42+3.85X, + 0.47X,-1.18X X, -6.18(X1)%0.067 predicted values and experimental values. This proves
(X,)? the validity of model and confirms the effects of drug:
\Positive sign of the term indicates positive (additive) polymer ratio and the concentration of surfactant PXM
effect, while negative sign indicates negative 4070n percentage dissolution efficiency at 60 min and

(antagonistic) effect of the factor on the response and
can be concluded from the equations that X, (drug:
polymer ratio) shows the larger positive effect than
term X, (concentration of surfactant Poloxamer 407)

yield percent.
% Relative error = [(Predicted value- experimental
value) / predicted value]*100 Eg. 6.1

Table 8 Validation of Model Obtained Using Experimental and Predicted results

of checking update

Batch Variables | %DEg, %DEg, %Rel. %Yield %Yield %Rel.
code X1 X 2 | Predicted + error Predicted + Error
SD SD
Exp EXxp.
PXM -1 +1 59.62 58.56 1.7 78.09 77.43 0.84
4071 + *
0.60 0.63
PXM +1 -1 82.94 82.79 0.18 84.86 85.16 0.35
407 2 + *
0.48 0.20

20DEG6O0

A: Ratio

Fig. 5 Contour plots with Poloxamer 407showing a) percentage dissolution
efficiency at 60min b) percentage yield.

HDERD

A: Ratio

2 conc.

Fig.6 Response surface 'bnlnofsn;/vith Poloxamer 407 showing a) percentage
Percentage yield.

B: Conc.

A: Ratio

%Yield

B: Conc.

dis;glﬁ'zoion efficiency at 60min b)

The contour lines indicates that the higher the polymer concentration and increasing the concentration of Poloxamer
407 and more significant value in the dissolution enhancement. However, for yield percent, decrease at higher polymer
ratio was observed, which may be attributed to difficulty of sieving when higher polymer ratio was used.
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Characterization of the Prepared Solid Dispersions
Infrared spectroscopy

Infrared spectra of pure drug, Poloxamer 407 and
optimized solid dispersion as shown in the given

figures and exhibited significant decrease in intensity
of O-H stretching vibrations which may be due to

RC SAIF PU, Chandigarh
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intermolecular hydrogen bonding in the optimized
solid dispersions. The spectra peaks of drug were
almost unchanged in the optimized solid dispersions
which indicate that the overall symmetry of molecule
was not affected.
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Fig 7 FTIR spectra pure drug, Poloxamer 407 and optimized formulation X- Ray diffraction studies

The X-ray diffraction studies of pure drug, modified
locust bean gum and optimized solid dispersions and
the characteristics diffraction peaks of simvastatin
present peaks at (20) 9.63° 11.24° 15.90°, 16.889°,
17.56° 18.04° 19.74°, 22.84° 28.68° 33.51° 35.17°,
and 38.73° indicate the crystalline nature of the drug
and Poloxamer 407 shows sharp peaks at 19.28°

23.40° 23.60° 26.33° and optimized solid dispersion
shows sharp peaks at 17°, 19° and 23° and shows that
with reduced peak height area were observed, that
indicates the reduced in the crystallinity nature of the
simvastatin as some of the drug converted into the
amorphous form in the solid dispersion.
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Fig. 8 X-ray diffraction of pure drug, Poloxamer 407 and optimized

formulation with Poloxamer407

Differential scanning calorimetry (DSC)

The DSC curve for Simvastatin showed a sharp
endothermic peak at 139.9°C corresponding to its
melting point indicates its crystalline nature and its
change was broadened and shifted toward lower
temperature, with reduced intensity, in the optimized

“exo

prepared solid dispersion. and due to the higher
polymer concentration and uniform distribution of
drug in the crust of polymer that indicates its complete
miscibility of molten drug in polymer. Absence of
peak for the drug indicates that the drug is distributed
homogenously in an amorphous nature state within the
solid dispersions without any interaction.
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Fig. 9 DSC Thermogram of pure drug and optimized formulation

Scanning electron microscopy (SEM): The SEM
photographs of pure drug was observed that shows
highly crystalline material and characterised by its
needle shaped crystals and optimized solid dispersion
was observed that the crystals of solid
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dispersions of drug did not show any needle shaped
crystals and shows uniform dispersion of the drug in
the polymeric matrix of the polymer and surfactant
was observed in the solid dispersions.
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Fig. 10 Scanning electron photomicrograph of optimized solid dispersion Poloxamer 407 at 300 and 600 X
The optimized solid dispersions were filled into hard gelatin capsule shell and the final capsule dosage forms by using
lactose, talc and other excipients were prepared and designated as C2

Table 9 Evaluation parameters of Capsule dosage form C2 with Poloxamer 407

Formulation code Weight variation Disintegration time Content uniformity
C2 (mg) (min) (%)
1 243 +0.002 28 98.90+0.01
2 242 +0.020 30 96.80+0.05
3 240 +0.36 28 93.32+0.00
4 237 +0.358 25 99.64+0.01
5 246 +0.247 26 97.25+0.48
6 236 +0.417 29 96.90+0.05
7 240 +0.145 27 96.87+0.05
8 244 +0.005 31 98.38+0.08
9 240 + 0.0005 30 95.51+0.14
10 242 +0.258 26 91.64+0.16
Data are expressed as mean £ S.D (n = 3)
Table 10 Invitro Dissolution profile of pure drug and Capsules dosage forms
Time Mean Percent drug Released + Standard
(min) Deviation
Pure drug C2
10 11.82+1.9 87.45+0.06
20 17.54+0.96 88.21+0.04
30 20.97+0.99 91.21 £0.04
40 21.35+1.2 95.25+0.01
50 23.51+2.3 97.25 £0.03
60 25.36+2.0 99.75 +0.19

Data are expressed as mean S.D (n = 3)

www.pharmascholars.com

108



Taranjit kaur & Harpreet Singh. Int J Pharm 2017; 7(3): 99-110

ISSN 2249-1848

150
°
n Pure dru
3 100 a v
2 2
%“ 50
-
;Q 0 - _'_.H._H_HT_._._._-_-T T T T 1

0 10 20 30 40 50 60
Time (mins)

Fig.11 In vitro dissolution profile of %drug released vs time of pure drug and
Capsule dosage forms
Table 11 Evaluation of Capsule formulation C2 after stability studies

0 10 20

Time period 0 7 14 21 30
(days)
Colour No change in No change in | No change in | No change in No change in
appearance colour colour colour colour colour
Content 97.19 99.29 91.61 93.35 94.51
uniformity
o © 200 -|
S 9 Before stability
% E = 0 If_l 1 1 1 1 1
R —— After stability

30
Time [mins)
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Fig.12 In vitro dissolution profile of %drug released vs time of pure drug and Capsule dosage form C2

CONCLUSION

The present study was designed for the solubility and
dissolution enhancement of poorly soluble drugs by
the formulation of solid dispersions and various
methods to prepare the solid dispersions. In the current
studies kneading method was adopted for the
preparation of solid dispersions were prepared by
adding the various surfactants Poloxamer 407 at
different concentrations and nine formulations were
prepared kneaded for 30 minutes and characterized for
percentage vyield, drug content, solubility of solid
dispersions in phosphate buffer pH 6.8., and in vitro

release studies also increases with increasing drug:
polymer ratio. A 3° full factorial design was used to
systematically study the influence of the individual and
combined effect of independent variables (X1) ratio
and (X2) concentration of surfactants on the dependent
variables percent dissolution efficiency at 60 min
(%DE 60) and vyield percent. and optimized solid
dispersions were formulated into capsule dosage form
and shows the better drug release and increases the
solubility and dissolution rate and no remarkable
change occur in the capsule dosage form before and
after stability studies.
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