nternational Journal for Pharmaceutical
esearch Scholars ( )

V-3, 1-3, 2014 ISSN No: 2277 - 7873

RESEARCH ARTICLE

Improvement of Solubility by Disintegrating Approach of Poorly Soluble Drugs in

Capsule Dosage Form
Pandya MN", Patel TR, Upadhyay UM

Sigma Institute of Pharmacy, Bakrol, Baroda, India.
Manuscript No: 1JPRS/V3/13/00377, Received On: 05/09/2014, Accepted On: 10/09/2014

ABSTRACT

Celecoxib belongs to the category of NSAIDS. This drug is used for treatment of rheumatoid arthritis
and acute pain during menstruation. Celecoxib is poorly soluble and the intention of the study is to
improve the solubility by disintegration approach. Different mixture of disintigrants are used in the
preparation of celecoxib by wet granulation method and supplied in gelatin capsule dosage form. Eight
different batches are prepared by using different disintigrants in different quantities along with other
excipients and then they are evaluated by different parameters. The study demonstrated that celecoxib
capsule prepared with various disintegrants showed significantly higher dissolution in comparison with
physical powder mixture having same drug excipients ratio. Different mixture of disintigrants is use in
the preparation. Out of the disintegration studied Polyplasdone XL 10 grades were superior than the
other disintegrates for the drug studied. The combined effect of Polyplasdone XL 10 and cross
Carmellose sodium gives better dissolution than individually. So ultimately combined effect of two

disintegrants and low grade povidone K30 will give more than 80% dissolution within 30 min.
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INTRODUCTION

Administration among all the routes that have
been explored for the systemic delivery of drugs
oral drug delivery has been known for decades
as the most widely utilized route of via various
pharmaceutical products of different dosage
forms. In oral route of administration at that
time solubility plays an important role. When
solubility of the drug is high absorption of drug
is high so that bioavailability of the drug is also
increase. When the drug is poorly soluble the
bioavailability of the drug is very low and the
proper effect does not seen in that case. The
drug will dissolve at a slower rate from a non
disintegrating tablet due to exposure of limited
surface area to the fluid.
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The disintegration test is an official test and
hence a batch of tablet must meet the stated
requirements of disintegration. Disintegrant is
an important excipient of the tablet formulation,
are always added to tablet to induce breakup of
tablet when it comes in contact with aqueous
fluid.

The wvarious disintegrants includes synthetic
derivatives such as sodium carboxy methyl
cellulose, crosspovidone, sodium  starch
glycollate, cross carmellose sodium, and natural
derivatives such as alginates, cellulose, agar,
locust bean, pectin, tragacanth, and chitosan and
gum karaya.

Celecoxib mainly used in Rheumatoid arthritis
and severe pain during menstruation this drug is
belonging to NSAIDS category.1®
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MATERIALS AND METHOD
Materials

Celecoxib was received as gift sample from
Alembic Pharmaceutical ltd, Baroda. All other
excipients were used of analytical grades.

Methods

The capsules were formulated using Wet
granulation method. @ The composition of
formulation is as given in Table 1.2

Evaluation'®13

Drug-Excipients Interaction Study was carried
by using DSC

Dissolution Test

The in vitro drug release study was carried out

using USP dissolution apparatus basket type
apparatus.

Speed of basket rotation was set on 75 rpm at
temperature of 37° + 0.5°C. Samples were taken
at the time interval of 5 min for 1 hour and
analyzed by using UV spectrophotometer at
Amax 275 and the dissolution profiles of test
batches were compared with innovator’s
product.

Stability Study

The optimized formulation was charged for the
accelerated stability studies according to ICH
guidelines (40 £ 2°C and 75 + 5% RH) for a
period of 3 months in a stability chamber.

The optimized formulations were placed in USP
type-1 flint vials and hermetically closed with
bromobutyl rubber plugs and sealed with
aluminum caps. The samples were withdrawn at
30, 60 and 90 days and evaluated for the drug
content and In Vitro drug release.**

Table 1: Composition of nonsteroidal anti-inflammatory drug capsules (Batch FO1-F08)

Sr no. Ingredients (mg) FO1 [ FO2 | FO3 | FO4 | FO5 | FO6 | FO7 | FO8
1 Celecoxib 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
2 Lactose monohydrate 65 65 65 65 65 | 403 | 57 | 30.3
3 SLS 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125
4 Povidone K90 12 12 12 12 12 12 - -
5 Povidone K30 - - - - - - 20 20
6 Purified water Q.S. - - QS. | QS | QS | QS | QS
7 Acetone - QS. | Qs - - - - -
8 SSG 25.3 | 25.3 | 25.3 - - - - -
9 Polyplasdone INF 10 - - - - 25.3 - - -
10 Polyplasdone XL 10 - - - 25.3 - - 253 | 26
11 Cross Carmellose Sodium - - - - - 50 - 26
12 Magnesium stearate 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Total 520 | 520 | 520 | 520 | 520 | 520 | 520 | 520
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RESULTS AND DISCUSSION
Drug-Excipients Interaction Study

The thermal behavior of the pure drug and the
combination of drug and excipients was
compared. The DSC trace of celecoxib showed
endothermic peak between 271°C to 276°C as
shown in figure 1 and 2 In the DSC trace of the
mixture of API and excipients, the endothermic
peak observed at same place in the majority of
case. Melting endotherm of the drug was well
preserved with a slight change in terms of
broadening of peak or shifting towards the
lower temperature. Thus these minor changes in
the melting endotherm of drug could be due to
the mixing of drug and excipients, which lowers
the purity of each component in the mixture and
may not necessarily indicating potential
incompatibility.

TTLER METTLER TOLEDO STAR® SW 7.01

Figure 1: DSC graph of Celecoxib

b METTLER METTLER TOLEDO STAR® SW 7.01

Figure 2: DSC graph of Celecoxib with all
excipients

Dissolution

Dissolution was performed for different eight
batches containing same active drug and the
excipients but the main difference in the
formulation is the disintigrants were different in
each formulations. Each batch is showing
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different in vitro drug release compare to other
that is shown in figure 3, 4 and 5.

120

=4#—Innovator
==F01

FO02
—F03

0 10 20 30 40 50 60 70
time{min}

Figure 3: In vitro drug release for batch FO1-F03
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Figure 4: In vitro drug release for batch FO4-F05
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Figure 5: In vitro drug release for batch FO7-F08

Stability Study

The optimized formulation was charged for the
accelerated stability studies according to ICH
guidelines (40 = 2°C and 75 = 5% RH) for a
period of 3 months in a stability chamber and
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evaluated for different parameters as shown in
table 2.

Table 2: Stability study

Parameters | Initial 1 2 3
Months | Months | Months
Assay (%) | 98.7 | 988 | 101.7 | 98.3
Dissolution
(%) 96.3 95.2 97.4 98.1
. (95.6- | (93.8- (96.3- (97.7-
(BOmin) 1975y | 96.3) | 97.0) | 99.4)
CONCLUSION

The study demonstrated that Celecoxib capsule
prepared with various disintegrants prepared by
wet granulation technique showed significantly
higher dissolution in comparison with physical
powder mixture having same drug excipients
ratio. Out of the disintegrants studied
Polyplasdone XL 10 grades were superior than
the other disintegrants for the drugs studied and
the combined effect of Polyplasdone XL 10 and
cross Carmellose sodium gives better
dissolution than individually. So ultimately
combined effect of two disintegrants and low
grade povidone K30 will give more than 80%
dissolution within 30 min.
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