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Formulation and Evaluation of Nimesulide Dispersible Tablets
Using Natural Disintegrants
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Dispersible tablets of nimesulide (DTN) were formulated using natural substances as disintegrants
such as Plantago ovata seed husk, Cassia tora (Sickle senna) and Cassia nodosa in different concen-
trations. Formulations were evaluated for the standards of dispersible tablets and were compared with
marketed products. It was observed that all the formulations were acceptable with the reasonable limits
of standards required for dispersible tablets.The study revealed that natural gums used as disintegrants

were effective in low (5%) concentration.

Ispaghula husk consists of dried seeds of the plant
known as Plantago ovata. It contains mucilage, which is
present in the epidermis of the seeds's. The mucilage is
used as binding agent in the granulation of material for
preparation of compressed tablets. Plantago ovata seed
husk has high swellability® and gives uniform and slightly
viscous solution hence it is used as a suspending and
thickening agent’®. Some other material such as Cassia
tora and Cassia nodosa®'?, which are non toxic in nature,
have nutritional value and used in the food material,
showed the same behaviour at low concentration as Plan-
tago ovata seed husk.

The present investigation was carried out to prepare
dispersible tablets of nimesulide'*'* (DTN) using Plan-
tago ovata seed husk (Ispaghula), Cassia tora and Cas-
sia nodosa as disintegrants, to establish the standards
required for the dispersible tablets, to optimize the ef-
fective concentration of the disintegrant and to compare
the formulations with marketed products.

EXPERIMENTAL

Nimesulide was obtained from Nicholas Piramal (In-
dia) Ltd., Pithampur. Lactose and talc were procured from
Loba-chemie, Mumbai. Magnesium stearate was obtained
from S.D. Fine Chemicals Ltd., Biosar. Ispaghula husk
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100 g package was procured from local market. The
ispaghula husk was dried at 50°, mixed and powdered
and passed through sieve no. 100. Cassia tora and Cas-
sia nodosa seeds were procured from local market. These
seeds were dried at 50° for 24 h and then powdered and
treated similarly as in case of ispaghula husk. Other
materials used in the formutation and evaluation were of
pharmacopoeial grade.

Preparation of Dispersible Table''®:

Dispersible tablets of nimesulide (DTN) were prepared
using disintegrants-ispaghula husk and seeds of Cassia
tora and Cassia nodosa (pre-treated as mentioned previ-
ously) in 5, 10 and 15% concentration in each formula-
tion. The compaosition of formulation is given in Table 1.
The ingredients were thoroughly mixed and passed
through sieve no. 22. Granules thus obtained were com-
pressed using Cadmach single punch tablet compres-
sion machine and punch set an appropriate compression
pressure (5-8 kg/cm?).

Evaluation of DTN:

Dispersible tablets were evaluated under these pa-
rameter such as, weight variation, hardness, friability loss,
disintegration time, drug content uniformity and disper-

"sion patterns. Disintegration time was determined using
a Thermonic Tablet Disintegration Test Apparatus, USP
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TABLE 1 : FORMULATION OF DISPERSIBLE TABLETS OF NIMESULIDE (DTN)

Ingredients Formulae of DTN

mag/tab. NI, NI, NI, NCT, NCT, NCT, NCN, NCN, NCN,

Nimesulide 100 100 100 100 100 100 100 100 100

Lactose 117.5 105 92.5 117.5 105 92.5 117.5 105 925

Ispaghula 12.5 25 375 - - - - - -

Cassia Tora - - - 12.5 25 375 - - -

Cassia nodosa - - - - - - 12.5 25 37.5

Talc 10 10 10 10 10 10 10 10 10

Magnesium 10 10 10 10 10 10 10 10 10

Stearate

Where NI is DTN with Ispaghula, NCT is DTN with Cassia tora and NCN is DTN with Cassfa nodosa.

TABLE 2 : EVALUATION DATA OF DTN

Formulation Hardness Friability Wt. variation Drug content Disintegra
Kg/sgq.cm (%) (%) 25D (n=3) tion time
+SD (n=6) £SD (n=b) (using 20 tab.) (sec)

Marketed 4.5+0.022 0.5+0.001 2.0 99.5£0.018 102

DTN

Conventional 6.8+£0.019 0.31+0.015 1.0 99.510.027 204

tablet (NM)

N1 4.2+0.022 0.8+0.001 4.0 98.0+0.011 45

Ni2 4.0+0.101 1.5x0.027 45 97.5+0.027 47

NI3 4.6+0.027 2.0£0.019 4.0 95.0+0.029 60

NCT1 5.0£0.008 0.6+0.022 4.5 95.0+0.022 35

NCT2 5,410,017 1.520.065 6.0 96.0+0.027 60

NCT3 5.2+0.021 1.0+0.053 4.5 94.0£0.001 60

NCN1 4.8+0.091 2.0£0.034 3.0 93.0+£0.019 40

NCN2 5.2+0.110 3.0+0.019 3.8 94.5+0.091 45

NCN3 4.6x0.082 3.56+0.027 5.5 §3.5+0.011 75

Where DTN is Dispersible tablet of nimesulide; NM is nimesulide; NI is DTN with tspaghula, NCT is DTN with
Cassia tora, NCN is DTN with Cassia nodosa and SD is Standard Deviation.

{Veego, India) using distilled water as a disintegration
medium. Each formulation was tested for uniform disper-
sion as per official standards. (One tablet was placed in
a beaker containing 25 ml of distilled water at 37+2°, Af-
ter disintegration beaker was shaken and this fluid was

passed through the sieve no. 22. Hardness of the tablet
was tested, using a Pfizer hardness tester and friability
by Roche Friabilator. Drug content was determined using
UV-spectrophotometer (Shimadzu-140 A) at 295 nm. The
evaluation parameters were shown in Table 2.
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TABLE 3 : IN VITRO STUDY OF SELECTED DTN

Formul- Time Dissolution  Concentration Undissolved M, 1/3- Hixson
tions {min) Efficiency of drug concentration M1/3 Crowell
code (%) dissolved of drug (mg) cube root
{mg) M dissolution rate
constant
g. 1/3/min
N, 0 0.0 M, =0.0880 - -
2 0.0225 0.0755 0.0384 0.0192
4 86.22 0.0465 0.0515 0.089 0.0225
6 . 0.0635 0.0345 0.136 0.0226
10 E ~ 0.0845 0.0135 0.223 0.0223
NCT, 0 0.0 M, = 0.0950 - -
2 0.0250 0.0700 0.0441 0.0220
4 84.75 0.0445 0.0505 0.0866 0.0216
6 0.0610 0.0340 0.1324 0.0220
- 10 ’ "~ 0.0805 0.0145 0.2125 0.0212
'NCN, -0 0.0 M, = 0.0930 - -
' 2 . 0.0220 0.0710 0.0390 0.0195
4 82.79 0.0385 0.0545 0.0740 0.0185
6 © 0.0590 0.0340 0.1290 0.0215
10 0.0770 0.0160 0.2010 0.0201
MDTN 0 0.0 M, = 0.0995 - -
2 0.0120 0.0780 0.0368 0.0184
4 79.89 0.0395 0.0605 0.0716 0.0179
6 . ) 0.0588 0.0412 - 0.1187 0.0197
10 0.0795 0.0205 0.1904 0.0190
MCTN 0 . . . : v ; 0.0 M, = 0.0995 - ’ -
, . 568.28 ‘ 0.0350 0.0650 0.0581 » 0.01186
10 ' 0.0560 0.0440 0.1110 0.0111

Where, MDTN is Marketed Dispersible tablet of nimesulide and MCTN is a marketed conventional tablet of nimesutide.

Dissolution studies of DTN:

Dissolution studies were performed using a Dissolu-
tion Test Apparatus USP XXII.'(Basket assembly) at 100
rpm using 900 ml of phosphate buffer (pH-7.4) and tem-
perature was maintained at 37+0.5° through out the study.
Ten milliliters of the sample was withdrawn at regular in-
tervals and replaced with an equal volume of phosphate

butfer. Samples were filtered (Millipore filter) and drug -

content was estimated by an UV-spectrophotometer
{Shimadzu-140A) at 295 nm. All dissolution studies were
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carried out in triplicate. Cube root dissolution rate con-
stant were determined using dissolution data and apply-
ing Hixson-Crowell cube root law". Dissolution datas were
shown in Table 3. '

RESULTS AND DISCUSSION

The drugs content of the formulation was in the range
of 100+15%. The hardness of the tablet was found to be
3.5-6.5 Kg/em?. Friability was observed to be less than
1% except in NCT, and NCN,. All the formulations were
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Fig 1 : Disintegration pattern of DTN after 90 secs

(a) DTN contained Ispaghula husk

disintegrated within 45-120 seconds. Disintegration pat-

(b) DTN contained Cassia tora (c) DTN contained Cassia nodosa
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