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ABSTRACT

Etoricoxib is a highly selective COX-II inhibitor, used to treat pains of different
etiologies. Etoricoxib has low aqueous solubility (201pg/ml) and high permeability and
therefore classified as BCS class II drug. By formulating these drugs with cyclodextrins as
inclusion complexes have shown to increase the bioavailability. Cyclodextrins when used as
Complexing agents, enhance the solubility of poor water soluble lipophilic drugs. The objective
of the present work is to formulate Etoricoxib cyclodextrin complexes by using ternary systems
as Citric acid, Tartaric acid and PVP K-30 in order to enhance solubility and evaluate the
enhanced solubility by in-vitro dissolution. The formulated complexes were evaluated for drug
release by in-vitro dissolution. The prepared complexes were confirmed and characterized by
FT-IR, DSC, SEM and XRD. Complexation with cyclodextrins is an effective method in order to
improve the aqueous solubility of Etoricoxib. The release of Etoricoxib from complexes
prepared with Hydroxy propyl B cyclodextrin and citric acid (1:1:2M) by lyophilization method

shows a drug release 100.85%, significantly higher than other cyclodextrin ternary complexes.
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INTRODUCTION

Solubility is defined in quantitative
terms as concentration of a solute in a
saturated solution at a certain temperature
and a qualitative way it may be defined as the
spontaneous interaction of two or more
substances to form a homogenous molecular
dispersion'.

The drug substance administered by
any route must possess some aqueous
solubility for systemic absorption”. Solubility
is one of the important parameter to achieve
desired concentration of drug in systemic
circulation for therapeutic response. If a
compound has a low aqueous solubility, it
may be subject to dissolution rate limited
absorption with the gastro-intestinal (GI)
tract residence time. Recently, the
importance of solubility in biopharmaceutical
terms, has been highlighted by its use in
Classification

Biopharmaceutics

(BCS) described by Amidon et al (1995)°.

System

The BCS is a scientific framework for
classifying a drug substance based on its
aqueous solubility and intestinal
permeability. When combined with the in

vitro dissolution characteristics of the drug

product, the BCS takes into account three

major  factors: solubility, intestinal
permeability, and dissolution rate, all of
which govern the rate and extent of oral drug
absorption from IR solid oral-dosage forms.
It classifies drugs into four classes Solubility
Process of solubilisation®:

The process of solubilisation involves
the breaking of inter-ionic or intermolecular
bonds in the solute, the separation of the
molecules of the solvent to provide space in
the solvent for the solute, interaction between
the solvent and the solute molecule or ion.

A variety of solubilization techniques
have been studied and widely used for
enhancement of solubility. Many estimates
up to 40% of new chemical entities which are
having problem in solubility, discovered by
pharmaceutical industry. Today, as per BCS-
II, the numbers of drugs are poorly soluble
and lipophilic in nature. Aqueous solubility
lesser than Ipg/ml will definitely create a
bioavailability problem and thereby affects
the efficacy of the drug. There are number of

methods through which aqueous solubility of

the drug can be increased’.

IJBPAS, September, Special Issue, 2021, 10(9)

545



S.Srintvasan” And R, Dhivya

Research Article

Step 1: Holes opens in the solvent
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Step2: Molecules of the solid breaks away from the bulk
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Step 3: The freed solid molecule is intergrated into the hole in the solvent
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TECHNIQUES FOR SOLUBILITY
ENHANCEMENT?*?
1. Micronization: Particle size

reduction leads to increase in the
effective surface area resulting in
enhancement of solubility and
dissolution velocity of the drug.
Particle size reduction methods
include re-crystallization of the solute
particles from solutions using liquid
anti-solvents, along with labor
intensive techniques like crushing,
milling, grinding, freeze drying and

spray-drying.

@ Q‘j» ‘3.-’:30'0

2. Use of surfactant: Surface active
agents (surfactants) are substances
which at low concentrations, adsorb
onto the surfaces or interfaces of a
system and alter the surface or
interfacial free energy and the surface
or interfacial tension. Improvement of
drug solubility by using the
amphiphilic surfactants is due to
lowering of surface tension between
drug and solvent, improvement of
wetting characteristics and micellar

solubilization of the drugs.
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3. Use of co-solvent: Co-solvent

addition is a highly effective
technique for enhancement of
solubility of poorly soluble drugs. It
is well-known that the addition of an
organic co-solvent to water can
dramatically change the solubility of
drugs. Weak electrolytes and non
polar molecules have poor water
solubility and it can be improved by
altering polarity of the solvent. This
can be achieved by addition of
another solvent. This process is
known as co solvency. Solvent used
to increase solubility is known as co
solvent. The use of mixed solvent
system is often necessary in
pharmaceuticals when a drug is
poorly soluble.

Co-solvents such as  ethanol,
propylene glycol, glycerin, sorbitol
and polyoxyethylene glycols,
dimethylsulfoxide, ethanol and N, N
dimethyl formamide can be used.
Hydrotropy method: Hydrotropy is
a solubilization phenomenon whereby
addition of large amount of a second
solute results in an increase in the
aqueous solubility of another solute.
The term “Hydrotropy” has been used

to designate the increase in aqueous

solubility of wvarious poor water
soluble compounds due to the
presence of a large amount of
additives.

Use of salt forms: A major
improvement in  solubility and
dissolution rate can be achieved by
forming a salt. Salts of acidic and
basic drugs have, in general, higher
solubilities than their corresponding
acid or base forms.

Solvent deposition: In this technique
drug is dissolved in a solvent like
methylene chloride to produce a clear
solution. The carrier is then dispersed
in the solution by stirring and the
solvent is removed by evaporation
under temperature and pressure. The
resultant mass is then dried,
pulverized, and passed through a
sieve. The increase in the dissolution
rate is ascribed to the reduced particle
size of the drug deposited on the
carrier and enhanced wettability of
the particles brought about by the
carrier.

Solubilizing agents: Solubilizing
materials like superdisintegrants such
as crospovidone, crosscarmellose
sodium and sodium starch glycolate

used as solubilizing agents in many
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10.

formulations which increase the
solubility and dissolution rate of
poorly water soluble drugs.
Supercritical fluid method: A
supercritical fluid (SCF) can be
defined as a dense noncondensable
fluid which is a novel nanosizing and
solubilisation  technology = whose
application has increased in recent
years. A SCF process allows the
micronization of drug particles within
sub micron levels.

Supercritical fluids are fluids whose
temperature and pressure are greater
than critical temperature (Tc) and
critical pressure (Tp). At near-critical
temperature, SCFs are highly
compressible, allowing moderate
changes in pressure to greatly alter
the density and mass transport
characteristics of a fluid that largely
determine its solvent power. Once the
drug particles are solubilised within
SCF, they may be recrystallized at
greatly reduced particle size. Carbon
dioxide and water are the most
commonly used supercritical fluids.
The SCF process can create
nanoparticulate suspensions of

particles 5-2,000 nm in diameter.

11. Complexation: Considerable
increase in solubility and dissolution
of the drug has been achieved by the
use of cyclodextrins. Cyclodextrins
are non-reducing, crystalline, water
soluble, cyclic, oligosaccharides.
Cyclodextrins consist of glucose
monomers arranged in a donut shape
ring. Three naturally occurring
cyclodextrins are o-Cyclodextrin, -
Cyclodextrin, and y- Cyclodextrin.
The complexation with cyclodextrins
is used for enhancement of solubility.

12. Solid dispersion: Solid dispersion
(SD) technique has been widely used
to improve the dissolution rate,
solubility and oral absorption of
poorly water-soluble drugs. Solid
dispersion is defined as the dispersion
of one or more active ingredients in
an inert excipient or matrix (carrier),
where the active ingredients could
exist in finely crystalline, solubilised
or amorphous state.

The enhanced solubility and dissolution rate
of drugs from solid dispersions is based on
following mechanisms:

1) Reduction in particle size provides large
surface area. 2) Particles with improved
wettability and dispersibility of drug. 3)
Particles with higher porosity. 4). Drugs in
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amorphous state. 5) Solubilizing effect on the
drug by water soluble carrier. 6) Formation
of metastable dispersion.

Various pharmaceutical approaches
for the preparation of SDs include co-
precipitation, lyophilization, spray drying,
melting solvent method, melt extrusion
method, solvent evaporation, fusion and
powder mixing methods.

Melting and solvent evaporation

methods are the two major processes of
preparing solid dispersions.
a. Melting method: The melting or fusion
method, first proposed by Sekiguchi and Obi
involves the preparation of physical mixture
of a drug and a water-soluble carrier and
heating it directly until it melts. The melted
mixture is then solidified rapidly in an ice-
bath under vigorous stirring. The final solid
mass is crushed, pulverized and sieved.
However many substances, either drugs or
carriers, may decompose during the fusion
process which employs high temperature. It
may also cause evaporation of volatile drug
or volatile carrier during the fusion process at
high temperature.

Some of the means to overcome these
problems could be heating the physical
mixture in a sealed container or melting it

under vacuum or in presence of inert gas like

nitrogen to prevent oxidative degradation of
drug or carrier.

b. Solvent evaporation method: The
solvent evaporation method consists of the
dissolving the drug and polymeric carrier in a
common solvent, such as ethanol,
chloroform, or a mixture of ethanol,
dichloromethane, which is evaporated until a
clear, solvent free film is left. Normally, the
resulting films are pulverized and milled.

In this method, the thermal decomposition of
drugs or carrier can be prevented, since
organic solvent evaporation occurs at low
temperature. The use of organic solvents, the
high preparation cost and the difficulties in
completely removing the solvent are some of
the disadvantages associated with solvent

evaporation methods.

Cvclodextrins and derivatives®®

Complexation with cyclodextrin (CD)
is known as an effective method for
enhancing  dissolution  properties and
bioavailability of poorly soluble drugs. For
several reasons, including toxicity, cost and
dosage, the amount of CD in the dosage form
has to be reduced as far as possible. Different
approaches can be considered for achieving
this goal. The first is the use of chemically
modified CDs, which present a higher
solubility in water. The second method

consists in adding a water-soluble polymer
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like PVP or methylcellulose with the aim to
increase the solubility of both the complex
and the drug itself. The third method is the
use of an acidic ternary compound. In the
case of a basic drug, the acidic agent, for
instance, citric acid, tartaric acid, promotes
the solubilization of the guest molecule both
by forming a salt and by increasing the
stability constant of the complex’.
Applications of cyclodextrinw.

Since each guest molecule is individually
surrounded by a cyclodextrin (derivative) the
molecule is micro-encapsulated from a
microscopical point of view. This can lead to
advantageous changes in the chemical and
physical properties of the guest molecules.

» Stabilization of light- or oxygen-

sensitive substances.

» Modification of the chemical

reactivity of guest molecules.

» Fixation of very volatile substances.
» Improvement of solubility of

substances.

» Modification of liquid substances to

» Protection against degradation of
substances by microorganisms.

» Masking of ill smell and taste.

» Masking pigments or the color of
substances.

» Catalytic activity of cyclodextrins
with guest molecules.

The Aim and objectives of the project is as

follows
v To increase the solubility of

Etoricoxib by preparation and

evaluation of cyclodextrin
complexation.

v Evaluation of prepared tablets and
their comparison with marketed
product.

v’ To evaluate pre-compression and
post-compression ~ properties  of
conventional tablet.

v To evaluate the drug release property
of prepared conventional tablets and
their comparison with marketed
product.

MATERIALS AND EQUIPMENTS"

powders.
Table 1: List of materials used
Name Source
Drug Etoricoxib Zydus Cadilla
B- Cyclodextrin Signet pharma
Cyclodextrins Hydroxy propyl B-cyclodextrin Roquette pharma
Chemicals Potassium di-hydrogen phosphate
Sodium hydroxide S.D. Fine chemicals
Methanol
Magnesium stearate
PVP K-30 Loba Chemie
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Ingredients

Citric acid

Tartaric acid

Microcrystalline cellulose

Talc

Supplier

Croscarmellose sodium

Table 2: list of equipment used

Equipment name

Manufacturing company

Electronic balance

Shimadzu Corporation, Japan.

pH meter

Digisun Electronics, Mumbai.

Dissolution apparatus

Lab India Disso 2000, Chennai.

UV/VIS Spectrophotometer Techcomp, UV 2300
Spray dryer Labultima, Model: LU 222 Advanced
Freeze dryer Modulyod 230
Compression machine Rimek, 10 stationary punching machine
Infrared spectrophotometer Shimadzu Corp, Japan
Differential scanning colorimeter DSC Q20 V24.2 Build 107
X-Ray diffraction Philips PW 1710.

Scanning electron microscopy

Model JSM 840A, Jeol, Japan.

METHODOLOGY'*"
Formulation Development of Etoricoxib
Tablets by Direct Compression method
Direct compression is the preferred
method for the preparation of tablets. It
offers several advantages. Notable among
them are (i) It is economical compared to wet
granulation since it requires fewer unit
operations (ii) More suitable for moisture and
heat sensitive APIs since it eliminates
wetting and drying steps (iii) Changes in
dissolution profiles are less likely to occur in

tablets made by direct compression method

on storage than in those made from
granulations. This is extremely important
because the official compendium now
requires dissolution specifications in most
solid dosage forms. Disintegration or
dissolution is the rate limiting step in
absorption in the case of tablets of poorly
soluble API prepared by wet granulation. The
tablets prepared by direct compression
disintegrate into API particles instead of
granules that directly come into contact with
dissolution fluid and exhibits comparatively

faster dissolution.

Table 3: Composition development of F1 batch

INGREDIENTS F1 (mg/tablet)
ETR- HP B cd- citric acid complexes 310
Croscarmellose sodium 5
Microcrystalline cellulose 183
Magnesium stearate 1
Talc 1
Total weight of tablet 500
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RESULTS
Melting point:
Table 4: Melting point of pure drug by Thiel’s tube method
No Reported Observed
| eeonse |t T

Calibration curve:
Table 5: Calibration curve of Etoricoxib in phosphate buffer pH 6.8.

Concentration in pg/ml Absorbance
6 0.252
8 0.339
10 0.434
12 0.521
14 0.606
16 0.702
18 0.791
20 0.869
Standard curve
1
0.9
0.8
807
§ 0.6 y= 0.0435x
’ 2 _
2 05 R*=0.9996
=]
3 0.4
< 0.3
0.2
0.1
0
0 5 10 15 20 25
Concentration (mcg/ml)

Figure 1: Standard curve of Etoricoxib in phosphate buffer pH 6.8 at 284nm
PHASE SOLUBILITY STUDIES:

Table 6: Phase solubility studies of Etoricoxib: HP p cd: Citric acid (0.2%w/v) complexes

Concentration of HP B-cd in mmol/L with | Concentration of Etoricoxib (mmol/L)
0.2%w/v citric acid
2 25.35
4 29.34
6 32.79
8 36.43
10 39.56
12 38.86
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Figure 2: Phase solubility curve of HP B CD-etoricoxib- 0.2% of citric acid in phosphate buffer 6.8pH.

0

Pre compression parameters

Table 7: Loose bulk density, Tapped bulk density and Carr’s compressibility index

Formulations Loose bulk density Tapped bulk % Compressibility Hausner’s ratio
(g/ml) density (g/ml)
F1 0.449 0.492 8.739 1.09

Table 8: Evaluation parameters of prepared Etoricoxib Tablets

Formulation Hardness Disintegrat Thickness Weight Friability | Drug content
(Kg) (n=6) ion (mm) (n=6) variation (mg) (%) (%)
(sec) (n=20)
F1 4.4+0.68 560 3.30+0.019 619+2.1 0.59 99.4+0.12

DISSOLUTION CHARACTERISTICS

Table 9: Dissolution studies of Etoricoxib-fcd-Citric acid complexes in phosphate buffer pH 6.8.

Percentage drug release* + SD
Time Kneading method Solvent evaporation
1:1:1M 1:1:2M 1:1:1M 1:1:2M

0 0 0 0 0

5 56.15+0.24 61.24+0.19 58.23+0.34 62.25+0.24
10 62.43+0.79 68.14+0.76 62.54+0.86 66.77+0.44
15 67.23+0.39 73.32+0.51 68.32+0.45 71.26+0.12
30 71.21+0.63 75.12+0.34 72.45+0.31 75.78+0.33
45 74.76+0.23 79.29+0.98 75.13+0.22 79.97+0.62
60 76.24+0.42 83.85+0.32 78.46+0.13 84.81+0.41

*= average cumulative drug release of triplicate samples (n=3).
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Figure 3: Dissolution profile of Etoricoxib-fcd-Citric acid complexes in phosphate buffer pH 6.8.

Table 10: Dissolution studies of Etoricoxib-HP B cd- Citric acid complexes in phosphate buffer pH 6.8.

Percentage drug release* + SD
Time Kneading method Solvent evaporation
1M M 1M M
0 0 0 0 0
5 62.56+0.17 64.7540.12 64.2240.47 68.23+0.42
10 64.72+0.42 67.62+0.52 67.53+0.57 73.45+0.58
15 68.43+0.95 72.43+0.88 68.31+0.53 79.12+0.67
30 67.42+0.76 76.84+0.75 71.46+0.75 84.34+0.85
45 72.47+0.42 81.74+0.43 75.91+0.94 88.23+0.42
60 74.64+0.56 84.57+0.19 82.68+0.41 91.21+0.48
*= average cumulative drug release of triplicate samples (n=3)
(" 100 h

[

&

2

2 =—®—1:1:1 Mc.KNM

g =—1:1:2 Mc.KNM
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Figure 4: Dissolution studies of Etoricoxib-HP B cd- Citric acid complexes in phosphate buffer pH 6.8.
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Table 11: Dissolution studies of Etoricoxib-Hp B- cd/citric acid/tartaric acid/pvpk30 by Freeze drying method

Percentage drug release* + SD
Time Citric acid Tartaric acid PVP k-30
2M 2M 2%
0 0 0 0
5 96.08+0.43 92.65+0.42 90.12+0.12
10 99.61+0.21 97.57+0.39 92.64+0.37
15 100.85+0.46 99.12+0.11 93.45+0.49
30 100.71+0.27 97.21+0.41 91.99+0.15
45 98.52+0.45 93.86+0.94 90.12+0.71
60 96.99+0.74 92.27+0.23 87.65+0.54
*= average cumulative drug release of triplicate samples (n=3)
(120 )
100 f‘ﬂzﬁm
g 80
©
8
g 60 == 1:1:2 M Citric
= ; acid
a I - :
S w0 | +1.1.2 M Tartaric
| acid
1:1:2%PVP K30
20
[
o rn
0 20 40 60 80
\ Time in Min y

Figure 5: Dissolution studies of Etoricoxib-Hp B cd/citric acid/tartaric acid/pvpk30 by Freeze drying method

Table 12: Dissolution characteristics of optimized formulation and Innovator Tablet

Percentage drug release* + SD

Time in min F1 Innovator
5 90.57+0.54 89.35+0.38
10 98.32+0.52 93.7240.44
15 100+0.57 96.67+0.41
30 100+0.98 98.52+1.09
45 100+0.37 100+0.74
60 100+0.57 100+0.68

*= average cumulative drug release of triplicate samples (n=3).
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Figure 6: Comparison profiles of optimized formulation with innovator

Table 13: Comparison of release profile

Formulation trials F2 value F1 value Influence of dissolution profile in comparison to
innovators product as per FDA standards
F1 78.89 1.83 Similar
Stability studies
Table 14: Stability study for Optimized formulation (F1)
Evaluation At 25°C £2°C/
Parameters Initial 60 % RH £ 5%
After 1 month After 2 month
In vitro disintegration Time(s) 560 560.2 560.19
Hardness(kg/cm?) 4.4+0.68 4.3 4.2
Drug content (%) 99.4+0.12 99.50+0.77 97.11+1.07

Table 15: Drug release profile of optimized formulation (F1)

% Drug release
Time (min) Initial At 25°C £ 2°C /
60 % RH = 5%
After 1 month After 2 month
0 0 0
90.57+0.54 90.1 89.71
10 98.32+0.52 98.01 97.53
15 100+0.57 100.25 99.89
30 100+0.98 100.45 100.01
45 100+0.37 100.33 99.98
60 100+0.57 100.26 100.11
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Fig 7: In vitro dissolution profile of stability batch after 1** and 2" months at 25° C/ 60% RH
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Figure 8: SEM of Etoricoxib- HP B cd- Citric acid (1:1:2M) freeze dried formulation

CONCLUSION

In the inclusion

present investigation
complexes of Etoricoxib were prepared with
B cd, HP B cd. These systems are useful in
enhancing aqueous solubility and hence oral
bioavailability. Complexes prepared with HP
B cd and Citric acid by freeze drying method

has shown good release of drug, (100.85% at

15™min). Conventional tablets of etoricoxib
was successfully prepared with etoricoxib-
HP B cd- Citric acid (1:1:2M) complex using
croscarmellose sodium. The formulation F1
was an optimized formulation which has
similarity factor of 78.89 with that of
marketed product.

REFERANCES

IJBPAS, September, Special Issue, 2021, 10(9)

557



S.Srintvasan” And R, Dhivya

Research Article

[1] Martin A, Swarbrick J, Cammarata A.
Physical pharmacy: Physical
chemical principles in the
pharmaceutical ~ sciences.  Indian
edition: 3™ ed. Varghese Publishing
House; 1991. 272.

[2] Gibson M. Pharmaceutical
preformulation and formulation: A
practical guide from candidate drug
selection to commercial dosage form.
IHS health group; May 2001. P. 28-9

[3] Yuan Y, Hunt RH. Global
Gastrointestinal Safety Profile of
Etoricoxib and Lumiracoxib. Curr
Pharm Des 2007; 13:2237-47.

[4] Zaheer A, Naveen M, Santosh MK,
Khan I. Solubility enhancement of
poorly water soluble drugs: a review.
JPT 2011;3(1):807-23.

[5] Sharma D, Soni M, Kumar S, Gupta
GD. Solubility enhancement -
eminent role in poorly soluble drugs.
Research J Pharm and Tech
2009;2(2):220-4.

[6] Kalaiselvan R, Mohanta GP, Manna
PK, Manavalan R. Multicomponent
system  of  albendazole  with
cyclodextrins and hydroxyacids. Acta
Pharmaceutica Sciencia 2006;48:19-
33.

[7] Loftsson T, Jarho P, Masson M &
Jarvinen T. Cyclodextrins in drug
delivery. Expert opin drug deliv
2005;2:335-51.

[8] Martin Del Valle EM. Cyclodextrins
and their uses: a review. Process
Biochemistry 2003.

[9] Ribeiro L, Carvalho RA, Ferreira DC,
Veiga FJB. Multicomponent complex
formation  between vinpocetin,
cyclodextrins, tartaric acid and water-
soluble polymers monitored by NMR
and solubility studies. Eur J pharm sci
2005; 24: 1-13.

[10] Loftsson T, Brewster ME.
Pharmaceutical  applications  of
cyclodextrins. Drug solubilization
and stabilization. J Pharm Sci
1996;85(10):1017-25.

[11] Rowe RC, Sheskey PJ, Owen SC
editors. Handbook of
pharmaceutical excipients. 6th ed.
London (UK) Chicago (USA):
Pharmaceutical press and American
pharmacists association; 2006:132-
5.

[12] Chowdary KPR, Enturi V, Pulya S.
Formulation development of

etoricoxib tablets by wet granulation

and direct compression methods

IJBPAS, September, Special Issue, 2021, 10(9)

558



S.Srintvasan” And R, Dhivya

Research Article

[13]

[14]

[15]

[16]

employing starch citrate. RJPBCS
2011;2(3):983-93.

El-Maradny HA, Mortada SA,
Kamel OA, Hikal AH.
Characterization of ternary

complexes of meloxicam-HP CD
and PVP or L-arginine prepared by
the spray-drying technique, Acta
Pharm,2008;(58):455-66.
Echezarrata-Lopez M,  Torres-
Labandeirra JJ, Castineiras-Seijo L,
Villa-Jatto JL. Complexation of the
interferon inducer, bropirimine with
hydroxypropyl- B-cyclodextrin. Eur
J Pharm Sci 2000; 9:381-6.

Veiga MD, Ahsan F. Influence of
surfactants (present  in  the
dissolution media) on the release
behavior of tolbutamide from its
inclusion  complex  with  B-
cyclodextrin.

Pose-Vilarnovo B, Perdomo Lopez
I, Echezarreta LopezM, Schroth
Pardo P, Estrada E, Torres-

Labandeira JJ. Et al. Improvement

of water solubility of
sulfamethiozole through its
complexation  with  B-  and

hydroxypropyl-f- cyclodextrin

characterization of the interaction in

[17]

solution and in the solid state. Eur J
Pharm Sci 2001; 13:325-31.

Shah M, Karekar P, Sancheti P,
Vyas V, Pore Y. Effect of PVP K30
and/ or L-arginine on stability
constant of etoricoxib- HP-B-CD
inclusion complex: Preparation and
characterization of etoricoxib- HP-
B-CD binary system. Drug Dev. Ind.

Pharm 2009; 35:118-125.

IJBPAS, September, Special Issue, 2021, 10(9)

559



	Pages from MS IJBPAS 2021 SEPT SPCL 1042.pdf.pdf
	IJBPAS, September, Special Issue, 2021, 10(9): 544-559
	FORMULATION AND EVALUATION OF TERNARY SYSTEM FOR SOLUBILITY ENHANCEMENT OF A SECOND GENERATION COX-II INHIBITIOR
	ABSTRACT
	Keywords: Etoricoxib, cyclodextrins, Kneading method, Solvent evaporation method




