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ABSTRACT

The demand for Fast dissolving tablets has been growing during the last decade especially for elderly and children
who have swallowing difficulties. Model drug is commonly used as non steroidal anti-inflammatory. Aceclofenac is
used for the treatment of various types of Diseases Related to Arthritis. Formulation and evaluation of mouth
dissolving tablet of Aceclofenac by using direct compression method. Formulation was carried out using different
three types of super disintegrants (sodium starch glycolate, Crospovidone, Croscarmellose sodium) separately and
in combination. The use of combination of superdisintergrants shows better result than the use of single
superdisintergrants. In all formulations use of superdisintergrants was in same concentration i.e. (8mg) but the
batch A1 was without superdisintergrants. The compatibility of the drug with the excipients was confirmed through
FTIR studies. The effects of same concentrations of superdisintergrants on FDT of Aceclofenac were studies. It was
found that Aceclofenac tablet passes not only preformulation parameter but also Weight variation, hardness,
friability, wetting time, water absorption ratio, disintegration time as well as in vitro dissolution. Among all of the
batches the batch A6 shows better results than other batches.
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INTRODUCTION

The most popular solid dosage forms are being tslaled capsules. However one important drawbacdkexe
dosage forms for some patients is the difficultysteallow. This difficulty in swallowing or dysphasis currently
affecting 35% of general population. Drinking wapdatys an important role in the swallowing of adlakage forms.
Often times people experience in convenience irllswang conventional dosage forms such as when miataot
available. For these reasons tablets that canyedisgolve or disintegrate in the oral cavity haitacted a great
deal of attention.

Fast dissolving tablet are the fast growing andhlyigccepted drug delivery system in now a day ipdmimprove

patient compliance. Fast dissolving tablet have emof advantages over conventional dosage foretsause of
that Fast dissolving tablet have emerged as amnatiee to conventional dosage forms. Oral routedafg

administration have wide acceptance of up to 50-60%tal dosage forms. Solid dosage forms are laofecause
of ease of administration, accurate dosage, seffigatton, pain avoidance and most importantly tlaiemt

compliance[1]

The concept of fast dissolving Drug Delivery Systemerged from the desire to provide patient withreno
conventional means of taking their medicationslIdifficult for many patients to swallow tabletsdahard gelatin
capsules. Hence they do not comply with prescriptiwhich results in high incidence of non-compliarend
ineffective therapy[2]
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In some cases such as motion sickness, sudderdepisb allergic attacks or coughing and unavailgbdlf water,
swallowing conventional tablets may be difficultaricularly the difficulty is experienced by paetii@ and
geriatric patients. Such problems can be resolyetidans of Fast Dissolving Tablg]

MATERIALS AND METHODS

Aceclofenac is procured from Concept pharmaceutitél Aurangabad, India. Crospovidone, Croscarnselland
sodium starch glycolate were procured from Signle¢r@ical Corporation, Mumbai. Aspartame, Microcrifsta
cellulose and Magnesium stearate were procured f@ipta pharmaceutical. Ltd. Goa, India All reageatd
chemicals used were of analytical grade.

Preparation of Aceclofenac tablets

Fast dissolving core tablets containing 100 mg cédofenac were prepared by direct compressionadednd the
various formulae used in the study are shown inélalll the ingredients without magnesium stearaéze mixed
uniformly followed by addition of magnesium stearaThe prepared powder blend was evaluated foouwsiri
parameters like bulk density, tapped density, amdleepose, compressibility index and Hausner'soratfter
evaluation of powder blend the tablets were conga@svith a nine station rotary pundableting machine (Rimek
Mini Pressll) using 7 mm flat punches. [Table No. 01]

I) Pre-compression parameters{Table No. 02]
a) Bulk density: - Apparent bulk density was determined by pounimg- sieved drug excipients blend into a
graduated cylinder and measuring the volume andwéas it is”. It is expressed in g/ml and is givay

Db=M/VO
Where, M is the mass of powder and VO is the Bullkime of the powder.

b) Tapped density: - It was determined by placing a graduated cylindentaining a known mass of drug-
excipient blend, on mechanical tapping apparatiie fBpped volume was measured by tapping the poteder
constant volume.

It is expressed in g/ml and is given by
Dt=M/Vt

Where, M is the mass of powder and Vt is the tapmddme of the powder
¢) Hausner’s ratio: - It is expressed in percentage and is expressed by

H= Dt/ Db
Where,

Dt is the tapped density of the powder and Dbéstihilk density of the powder.

d) Compressibility index:-
The compressibility index of the granules was debteed by Carr's compressibility indepd]
(%) Carr’s Index can be calculated by using thiofaihg formula

Carr’s Index (%) w x 100
TD

e) Angle of repose®):
Angle of repose is defined as the maximum anglesiptes between the surface of a pile of the powdst a
horizontal plane. The frictional force in a loosenyaler or granules can be measured by angle of eefxds
tan@=h/r
0 = tan® (h/r)
II) Post-compression parameters:
a) Hardness test:
It is expressed in Kg/cmThree tablets were randomly picked from each tdation and the mean and standard
deviation values were calculated. Hardness wasrdated by Pfizer tester.
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b) Friability test:

It is expressed in percentage (%). six tablets vimitally weighed (Whiia) and transferred into friabilator. The
friabilator was operated at 25 rpm for 4 minutesram up to 100 revolutions. The tablets were weighgain
(Wsna))- The percentage friability was then calculated by

\Ninitial B \Nfinal %100

F=
initial
% Friability of tablets less than 1% is consideaedeptable

¢) Weight variation test
Twenty tablets from each formulation were selecé¢da random and average weight was determined. Then
individual tablets were weighed and was compareH awerage weight.

d) Uniformity of thickness:
Uniformity of thickness was determined by vernialiger by taking 3 tablets from each formulation.

e) Drug content uniformity:

Five tablets weighed and crushed in a mortar theiglved powder equivalent to 100 mg of drug wassfiexned in
100 ml of volumetric flask and add 10 ml of methiainao it. Then volume make up with phosphate bufiH 6.8
made suitable concentration and measure Absorter& nm by using UV visible spectrophotometer.

f) Wetting time:

A piece of paper folded twice was kept in a Pashdinternal diameter 5.5 cm) containing 6 ml bbpphate buffer
pH 6.8. A tablet having a small amount of Rosatiye powder on the upper surface was placed ong$et paper.
The time required to develop a red colour on theengurface of the tablet was recorded as the vgetitine.[6]

g) Water absorption ratio:

A piece of tissue paper folded twice was placed small petri dish containing phosphate buffer p8i & tablet
was put on the paper and time required for completting was measured. The wetted tablet was theighed.
Water absorption ratio, R was determined usingwalhg equation.

R = 100 (Wi— W)/ W,

Where, W — weight of tablet before absorption
W, — weight of tablet after absorption

Three tablets from each formulation were performed standard deviation was also determined.

h) In vitro disintegration time:

The process of breakdown of a tablet into smalbetigles is called as disintegration. The in-vithgintegration
time of a tablet was determined using disintegratést apparatus as per |.P. specifications: Riaeegtablet in each
of the 6 tubes of the basket. Add a disc to eabh &nd run the apparatus using distilled water tagied at 37 =
2°C as the immersion liquid. The assembly shoulddised and lowered between 30 cycles per minutesipH 6.8
maintained at 37+ 2°C. The time in seconds taken for complete disirdign of the tablet with no palpable mass
remaining in the apparatus was measured and retdrde

i) In vitro dissolution studies:

The release of from FDT was determined using USBodlition testing apparatus (paddle)The dissolugshwas
performed using 900 ml of phosphate buffer , pH&8.87 + 0.5°C and 50 rpm. A sample (5 ml) of thiion was
withdrawn from the dissolution apparatus at différéme intervals and the samples were replacedtl Wish
dissolution medium the samples were filtered thfoad.4m membrane filter and diluted to suitable concerdmt
with phosphate buffer, pH 6.8. Absorbance of theskitions was measured at 274 nm using ShimadzQ0-180
UV/Vis double beam spectrophotometer. Cumulativec@atage drug release was calculated using an iequat
obtained from a standard curyg]

[Table No: 04 and Figure No: 01]
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RESULTS AND DISCUSSION

Attempt was made in the present investigation teex@fast dissolving tablet of Aceclofenac by dimmmpression
method. Formulation was carried out using differdmee types of superdisintergrants (sodium stafgbolate,
Crospovidone, Croscarmellose sodium) separatelyrandmbination.

In all of formulations use of superdisintergrantaswin same concentration i.e. (8mg) but the batthhaving
without superdisintergrants. The Crospovidone, wodstarch glycolate Croscarmellose sodium ( 8mg Juged in
A2, A3, A4 Formula respectively and combination@rbspovidone and Sodium starch glycolate , Crogome
and Croscarmellose sodium and Sodium starch gligealad Croscarmellose sodium are used in A5, Ab/sh
formula respectively in (4mg) of each superdisigtants. And optimized the concentration and hasdra the
tablet to give the minimum disintegration time aget maximum drug release. Since the flow propertiethe
powder mixture are important for the uniformity the mass of the tablets, the flow of the powdertunex was
analyzed before compression of the tablets. Thalteesf loose bulk density and tapped bulk densityged from
(0.35+£0.01 gm/cm3 to 0.39+0.04 gm/cm3) and (0.46x@m/cm3 to 0.56+0.03 gm/cm3), respectively Hatisne
ratio for the blend was performed. The Hausnert® réor the entire formulation blend varied from082+0.01
gm/cn? to 1.110+0.03 gm/cn

The results of angle of repose and compressibilittex (%) ranged from (26.23+0.04° to 28.43+0.04Ad
(15.22+0.04 to 21.27+0.02), respectively. The rssaf physical properties of different batches akélofenac fast
dissolving tablets are given in Table. Tablet mélaickness was almost uniform in all the formulatiomhe
thickness varies between 3.69+0.01 mm to 3.80+tn@8 The prepared tablets in all the formulationssessed
good mechanical strength with sufficient hardnesthe range of 3.2+0.01 kg/cm2 to 3.7+0.04 kg/ci2ability
values below 1% were an indication of good mectaniesistance of the tablets. All the tablets freach
formulation passed weight variation test, as thevéght variation was within the Pharmacopoeial tgof £7.5%
of the weight. The weight variation in all the farkations was found to be 198.85+0.10mg to 199.1040ng. The
percentage drug content of all the tablets wasddarbe between 98.75+0.19 to 99.88+0.23 perceAcetlofenac
which was within the acceptable limits. The wettiimge for all the formulations was performed irplicate The
time for all formulations varied between 17+1.236*1.65 sec and The Water absorption ratis found of all the
formulation in the range 100% ( +1.10) to 147.8.65). The standard deviation values indicated #flathe
formulations were within the range. The resultsvefting time for tablets were shown in Table.

Table No. 01: Table Shows Formulation of Fast Disbong Tablet

Ingredients (mg/tab) Formulation code (QTY: mg/tah
Al A2 A3 A4 A5 A6 | A7
Aceclofenac 100 100 10 100 1d0 100 1pO
MCC 87.5| 795 795 79% 795 795 795
Crospovidone - 8 - 4 4 -
SSG - - 8 - 4 - 4
Ac-di-sol - - - 8 - 4 4
Magnesium stearate| 2.% 2.p 25 25 4.5 25 R.5
Aspartame 10 10 10 10 10 1 1D
Total Tablet Weight | 200 200 200 200 200 2p0 200

Table No. 02: Characterization of Blend of all fornulation

Formulation Bulk density Tapped density Compressibility Index (Cl) Hausner's ratio Angle of repose
(gm/cm3) (gm/cm3) (%) (HR) (0)
Al 0.36+0.03 0.53+0.04 21.27+0.02 1.110+0.01 28.4330.
A2 0.37+£0.02 0.49+ 0.02 18.75+ 0.01 1.094+ 0.04 27092
A3 0.39+0.04 0.50+ 0.01 21.10+0.04 1.105+ 0.02 28084
A4 0.38+0.03 0.48+ 0.03 20.33+ 0.03 1.090+ 0.03 24 ®D2
A5 0.35+ 0.02 0.46+ 0.02 15.80+ 0.02 1.084+ 0.02 2682
A6 0.39+0.01 0.48+ 0.01 15.22+ 0.01 1.082+ 0.03 2623838
A7 0.38+ 0.02 0.49+ 0.04 16.90+ 0.04 1.090+ 0.04 26@P2

Thein vitro dissolution profile indicated faster and maximuragirelease from formulation A-6. Formulation A-6
which showed promising results, In the formulatiming superdisintergrants in combination with tbagentration
of 4 % and hardness range of 3.2 kg/cm2, disintegrdime and drug release found to be 12+0.80 rde@nd
100.5+0.01 % respectively within 35 minutes. Petage friability and % drug content were found 0.882% and
99.88+0.19 %, respectively and were within the ptalgle limit. In the present study, the effects saime
concentrations of superdisintergrants on FDT ofcdafenac were studies. It was found that Aceclofetablets
passes for hardness, friability, wetting time, Dand in vitro dissolution profile. It was observed that when
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Crospovidone used at 4 % concentration in comhmnatiith Croscarmellose sodium used at 4 % conceémira
(formulation A-6) shows 100.5% drug release wasimar in 35 min.

Table No: 03 Characterizations of Tablets

Formula Average weight of Thickness Average Content % Wetting Water Disintegration
Tablet(mg) (mm) hardness uniformity friability time absorption (sec)
(mg) (%) (sec) (%)
Al 199.80+0.13 3.79+0.02 5.8+ 0.05 98.75+0.22 0c102 540+1.95 53+ 1.89 660+ 1.95
A2 199.50+0.43 3.69+ 0.03 3.3+0.03 99.16+0.58 0664 23+1.28 125+ 1.35 21+ 0.98
A3 198.85+0.17 3.70+ 0.01 3.7+ 0.04 99.00+0.67 H0763 36+ 1.65 100+ 1.65 37+1.23
A4 199.70+0.23 3.69+0.04 3.4+0.03 99.37+0.56 0.6620 25+ 1.87 120+ 1.23 23+ 1.10
A5 199.80+0.20 3.78+0.03 3.5+ 0.02 99.16+0.53 Joe:ToES 19+1.43 140+ 1.34 15+ 0.97
A6 199.90+0.10 3.80+0.01 3.2+0.01 99.88+0.19  0.3620 17+ 1.23 147.5+1.10 12+ 0.80
A7 199.60+0.28 3.75+ 0.07 3.6+ 0.04 98.75+0.23 80603 20+ 1.58 135+ 1.73 19+ 0.93
SD + n=20 SD+ n=3 SD +n=3 SD + n=§ SD +n= Sb=8 SD + n=3 SD + n=3
Table No: 04 In-Vitro Dissolution Profile of All Batches
Time in Minutes
Batch 5 min 10 min 15 min 20 min 25 min 30 min 35mi 40 min 45 min 50 min
Al 1.8+0.01 3.61+0.03 6.33+ 0.07 8.16+0.04  10.9120)0 12.77+0.04 | 15.54+0.02 17.42+0.0 17.31+0.p2 2600084
A2 47.70+0.03 56.9+ 0.02 65.38+0.0[L 74.74+0.01 80.5330] 85.49+0.01 90.45+0.03 93.69+0.01 97.48+004 .38M02
A3 36.9+0.02 45.20+0.01] 52.65+0.0p  63.74+0.02  68.599#0| 73.47+0.03| 76.57+0.0] 80.58+0.02 86.21+0.01 3001
Ad 45.00+0.02 | 54.25+0.02] 61.75+0.08  71.99+0.03  77.7840| 82.71+0.04| 85.86+0.03 90.82+0.08 95.56+0.02  4&8.02
A5 52.2+0.02 61.49+0.02 69.93+0.04 79.31+0.01 85.13630{ 90.11+0.03 94.20+0.04 100.23+0.92 - -
A6 54.9+0.01 | 63.30£0.01] 71.75+0.08  80.25+0.02  85.1830] 92.85+0.04| 100.1+0.0] - - -
A7 50.4+0.03 59.68+0.03| 68.11+0.04 77.48+0.02 83.30%#0} 88.26+0.02 92.34+0.04 96.44+0.02 100.2+0.p3 -
Comparative Release Profile of All Batches in Combiation:-
Comparative Release Profile of A1-A7
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Figure No: 01 Comparative Release Profile of A1-A7

CONCLUSION

In present study it was concluded that fast dissgleore tablets of Aceclofenac can be successfulypared by
direct compression method, using three superdigjraats (sodium starch glycolate, Crospovidone s€aomellose
sodium) separately and in combination. The relatefficiency of these Superdisintergrants to improve
disintegration rate of fast dissolving tablet waserved when Crospovidone with Croscarmellose sodised at 4
% concentration each shows 100.5% drug releasg mis.

Pelagia Research Library

59



Jadhav S. B.et al Der Pharmacia Sinica, 2015, 6(5):55-60

Comparative disintegration time of A2-A7 Batches inCombination

Disintegration time of A2-A7 Batches
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Figure No: 02 Comparison of A2-A7 Batches having gerdisintergrants.
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