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ABSTRACT

The poor aqueous solubility of the drug resultssamiable dissolution profile and hence poor
bioavailability. The aim of present work was tostihe effect of various super disintegrants on
the disintegration time and in vitro drug releasge. In this study, an attempt had been made to
prepare fast disintegrating tablets of the drugngsdifferent super disintegrants following wet
granulation method. The sodium starch glycolat@ssrcarmellose sodium and crospovidone
were used in different concentrations accordingthie simplex lattice design as the super
disintegrants. The tablets were evaluated for dtamethickness, hardness, friability, weight
variation, wetting time, percentage of water absmm disintegration time and in vitro
dissolution studies. The disintegration time of fatmulation showed less than 88 seconds.
Formulation containing equal amount of Cross catlosd sodium and crospovidone showed
fastest disintegration than other formulations @ning crospovidone, cross carmellose sodium
and sodium starch glycolate.
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INTRODUCTION

For the past one decade, there has been an enhdeaoehd for more patient-friendly and
compliant dosage forms. As a result, the demanddéweloping new technologies has been
increasing annually[1].Since the development cést new drug molecule is very high, efforts
are now being made by pharmaceutical companiesdosfon the development of new drug
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dosage forms for existing drugs with improved sa#atd efficacy together with reduced dosing
frequency, and the production of more cost effectiesage forms. For most therapeutic agents
used to produce systemic effects, the oral routk presents the preferred way of
administration, owing to its several advantages laigl patient compliance compared to many
other routes [2]. Tablets and hard gelatin capsatesstitute a major portion of drug delivery
systems that are currently available. However, ngtient groups such as the elderly, children,
and patients who are mentally retarded, uncooperathauseated, or on reduced liquid-
intake/diets have difficulties swallowing these ags forms. Those who are traveling or have
little access to water are similarly affected[3F9].fulfill these medical needs, pharmaceutical
technologists have developed a novel oral dosage kmown as Orally Disintegrating Tablets
(ODTs) which disintegrate rapidly in saliva, usyah a matter of seconds, without the need to
take it water.The bioavailability of some drugs may be increaded to absorption of drug in
oral cavity and also due to pregastric absorptibeativa containing dispersed drugs that pass
down into the stomach. More ever, the amount o§dhat is subjected to first pass metabolism
is reduced as compared to standard tablet. [6] Bnews super disintegrants like sodium starch
glycolate, cross carmellose sodium and crospovidemee used for preparation of fast
disintegrating tablets [7-9]. Naproxen, a non-stibanti-inflammatory drug, was selected as
model drug because it is widely used in treatmépiam and inflammation. A common problem
in pharmaceutics occurs when the components of Uiatons are varied in an attempt to
optimize its performance with respect to variab®isaplex lattice can be used to determine the
relative proportion of ingredients that optimize®anulation with respect to specified variables.
Hence simplex lattice is used to obtain the optimemmcentration of superdisintegrants to
formulate the fast disintegrating tablets of Najgnmox

EXPERIMENTAL SECTION

Materials:

Naproxen was a gift sample from Glaxo Pharma Pdt(l&oa). Sodium starch glycolate (SSG),
cross carmellose sodium (CCS) and crospovidone weragift from Colorcon Asia Pvt Ltd,
Goa, Magnesium sterate,Talc,Asparteme,Lactose Ahero ingredients used were of
pharmaceutical grade.

M ethods:

Tablets were made by direct compression methodyusi@ ingredients given in Table 2. The
various batches were prepared using three supémtetdjsants namely crospovidone, cross
carmellose sodium and sodium starch glycolate mpleix lattice design.All the ingredients
were passed through # 60-mesh separately. Themghedients were weighed and mixed in
geometrical order and compressed into tablets 6h@bby direct compression method This
blend was compressed into tablets using 8 mm demdée using KBr press (Technosearch
Instruments, India). The final weight of tabletssakeept at 250 mg. The hardness of the tablets
was kept between 2.5 and 3 kg/cm2. The prepardetsalere stored in airtight container before
evaluation. Evaluation of tablets Prepared tablteye evaluated for diameter,thickness,
hardness, friability, weight variation, wetting gmpercentage of water absorption, disintegration
time and in vitro dissolution studies (n=3). Thardeter and thickness were measured using
Mitutoyo Digimatic Caliper (CD-6é CSX, Kawasaki,pd@a). Hardness was measured using
Monsanto hardness tester (Technosearch Instruniedis).
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Weight variation test:
20 tablets were selected randomly from the lot wegyhted individually to check for weight
variation. Weight variation specification as pé.lis shown in Table no.1

Tableno.l: Weight variation specification as per |.P.

Average weight of tablet % deviatign
80mg or less +10
more than 80mg but less than 250mg +7.5
250mg ormore 5

Friability test:

To achieve % friability within limits for an FDT ia challenge to the formulator since all
methods of manufacturing of FDT are responsibldrforeasing the % friability values. Thus, it
is necessary that this parameter should be evdlaaie the results are within bound limits (0.1-
0.9%).Friability was determined by Roche friabilatby evaluating 20 tablets of each
formulation (Lab Hosp, India).

Friability (%) =initial weight - final weight / irtial weight x100

Wetting time:

It was determined by placing a piece of tissue p&gded twice in a small petridish containing

6 mL water. A tablet was placed on the tissue papdrsmall amount of amaranth powder was
placed on upper surface of tablet. The time reduioe development of a red color on the upper
surface of the tablet was recorded as wetting #dio&[piece of tissue paper folded twice was
placed in a small petri dish containing 10 mL oftevaA tablet was kept on paper and time
required for complete wetting was measured.

Water absor ption ratio:
Then wetted tablet was weighed and percentage tdrvadsorption was determined using the
following equatiorf10-12]:

R = Wb-Wa/WaX100

Where, Wa is weight of tablet before water absormpti
Wh is weight of tablet after water absorption
R is water absorption ratio.

Drug content:

Twenty tablets were weighed and powdered. An amofittie powder equivalent to 100 mg of
naproxen sodium was dissolved in 100 mL of pH hdgphate buffer, filtered, diluted suitably
and analyzed for drug content at 230 nm using Usiblé spectrophotometer.

In vitro disintegration time:

It was determined using a disintegration test agipar(Lab Hosp, India). This test was carried
out at 37 + 2Cin 900 mL of distilled water.[13]
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Dissolution study:

In vitro release of naproxen sodium from tablets waonitored by using 900 ml of SIF (USP
phosphate buffer solution, pH 7.4) at 37£0.5° ahdpi using programmable dissolution tester
[Lab India (model: Disso-2000), India]. 5 m aligsetere withdrawn at 1 min time intervals and
were replenished immediately with the same volufrfeesh buffer medium. Aliquots, following
suitable dilutions, were assayed spectrophotonadiiiat 230 nm.

RESULTSAND DISCUSSION

The average weight of the prepared tablets wagtwden 258.22 and 260.34 mg. The average
thickness and diameter of tablets were found t8H4& mm and 8.00 mm, respectively. The
hardness of prepared tablets was between 2.5 kgB&m2. The friability of all the formulations
was less than 1% indicating the ability of tabtetithstand abrasion in handling packaging and
shipment. The weight variation of prepared tablets within limits. The wetting time of
formulation F4 was 36 seconds containing crospawdand cross carmellose sodium in equal
proportion, which was lower than other formulatioiibe percentage of water absorption was
between 67.35 to 99.73. The disintegration tim#eftablets varied from 19 to 88 seconds. The
tablet containing equal proportion of crospovid@ra cross carmellose sodium disintegrates
faster than tablets prepared with other formulai@as shown in Table 2. The in vitro drug
release from tablets containing crospovidone andsccarmellose sodium was 99.45% and drug
release of tablets containing only sodium stargicalate was 87.12% while tablets formulated
using Table 2

Table 2 Composition of formulation

S.No| Ingredients F1 F2 F3 F4 F5 F6 F71
1 Naproxen 100 100 100 100 100 100 100
2 SSG 25 12.5 - - - 12.5 8.33
3 CCS - 12.5 25 12.5 - - 8.33
4 Crospovidone - - - 12.5 25 12.% 8.38
5 MS 25 2.5 2.5 2.5 25 2.5 2.5
6 Mannitol 106.25 106.25 106.25 106.p5 106{25 196.206.25
7 Lactose 15 15 15 15 15 15 15
8 Aspartem 1.25 1.25 1.25 1.2% 1.25 1.25 1.p5

SSG = Sodium starch glycolate; CCS = Cross carmselkodium; MS = Magnesium stearate, F= Formulation

Sodium starch glycolate and crospovidone couldasgehe drug of 88.8% within 10 minutes.
The drug release profiles of all prepared tabletsshown in Figure 1. This rapid disintegration
of fast disintegrating tablets was due to the patieh of saliva into the pores of the tablets,
which lead to the swelling and wicking of superimtisgrants to create enough hydrodynamic
pressure for quick and complete disintegrationhaf tablet. The optimum formulation which

showed rapid disintegration contained equal praogorof crospovidone and cross carmellose
sodium.
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Table 3 Evaluation Of Tablet Formulations (F1-F7)

S. No Properties F1 F2 F3 F4 F5 F6 F7

1 Thickness(mm) 3.4t + 3.46 = 345+ 3.44 3.46+ 345+ 3.46 =
0.0z 0.05 0.03 0.02 0.06 0.05 0.06

5 Diameter (mm) 8.01 + 7.98 + 8.00 + 8.00 + 8.01+ 8.02 + 8.00 +
0.0¢ 0.12 0.03 0.09 0.03 0.01 0.07

3 Hardness (kg/cm2) 2.80 + 3.20 + 3.00 £ 2.70 + 270+ 2.80 + 2.90 +
0.04 0.03 0.09 0.04 0.11 0.10 0.09

4 Friability (%) 0.580+ | 0.410+ | 0.400+ | 0.670+ | 0.620% 0.600+ | 0.580+
0.00: 0.012 0.031 0.004 0.011 0.002 0.015

5 weight variation% 1.63+ 2.03 + 1.86 + 195+ 3.09 + 2.58 = 297+
0.12 0.43 0.08 0.05 0.09 0.05 0.08

6 Wetting time sec 214.00+ | 97.00+ | 175.00+| 36.00+ | 46.00+ | 124.00+ | 87.00+
' 0.9t 1.04 0.84 1.48 0.65 1.17 0.53

7 water absorption 9473+ | 6735+ | 84.77+ | 99.72+ | 8435+ 77.32+ | 88.27
0.9¢ 1.16 0.35 0.92 0.43 0.84 0.12

8 disintegrating 88.00 £ 52.00+ | 75.00+ | 19.00+ | 2300z 73.00+ | 33.00%
time(sec.) 1.0: 0.39 0.34 0.89 1.15 1.02 0.93

9 drug release% 87.12 + 90.73+ | 89.99+ | 9945+ 93.80+ 88.80+ | 88.75+
10 min. 0.8¢ 0.76 1.52 0.91 0.58 0.42 0.35

*All readings were taken in triplicate + StandarceRiation

Release profile of Naproxen
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Fig.1: Drug release profile
CONCLUSION

The result of simplex lattice design revealed thatcombination of disintegrants significan
affect the wetting time, disintegration time, druglease. The formulation containi
crospovidone and crosscarmellose sodium in equggotion showed the fast disintegration
compared to the other formulens. It is thus concluded that by selecting propapant anc
combination of disintegrants in tablets formulatidablet with fast disintegration can
produced.
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