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ABSTRACT

The main merits of mouth dissolving tablets are faster onset of action, elegance, ease of
administration, manufacturing, storage and transport. A novel attempt has been made to
designing mouth dissolving tablets of Clozapine by the inclusion of clove oil as flavoring agent
which also has local anesthetic action on taste buds of tongue. Additionally Sevia leaf powder
was included as sweetener which has 400 times sweeter than Sucrose. The mouth dissolving
tablets were prepared by direct compression technique. The formulated mouth dissolving tablets
were evaluated for Pre compression and post compression parameters which were found to be
satisfactory. The formulated mouth dissolving tablets possessed good drug release property,
good mouth feel and improved bioavailability with better patient compliance.

Key words: Mouth dissolving tablet, Clozapine, clove oil, stevieaf powder, direct
compression method.

INTRODUCTION

Patients, particularly pediatric and geriatric gats, have difficulty in swallowing solid dosage
forms. These patients are unwilling to take thedel preparations due to a fear of choking. In
order to assist these patients, several mouth Idisgodrug delivery systems has been
developed. Mouth dissolving tablets can be prepénedlirect compression, wet granulation,
moulding, spray drying, freeze drying or sublimatimethods [1]. Mouth dissolving tablets
dissolve rapidly in the saliva without the needvi@ter and release the drug [2]. Some drugs are
absorbed from the oral cavity as the saliva pasgn into the stomach. In such cases,
bioavailability of drug is significantly greaterah those observed from conventional tablet
dosage form [3].
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Clozapine is an antipsychotic drug used to alleviae symptoms and signs of schizophrenia,
hallucinations, delusions and unusual behavior. U$i#al dosage of clozapine is 300-600 mg
per day [4]. However, some patients may requiréyddosages of up to 900 mg. To minimize
side effects, the initial dose of clozapine is 12dtwice a day, and the dose is increased by 25—
50 mg each day, until the dose reaches 300-450 engdgy. The main criteria for mouth
dissolving tablets is to disintegrate/dissolve dipin oral cavity with saliva in 60 sec, without
need of water and should have pleasant mouth Ifeehs been reported that Clozapine possess
bitter taste hence the primary objective is to nthgkbitter taste and further developing the drug
into mouth dissolving tablets.

In this formulation Clove oil was added as flavgrimgent which has additional local anesthetic
property to block the sensory taste buds for bitiete. The inclusion of Stevia leaf powder in
the formulation which has 400 times sweeter thaor&e [5] makes the formulation still
elegance and diabetic friendly.

MATERIALS AND METHODS

Materials

Clozapine was a gift sample from Aurobindo Pharrtth Hyderabad, India. Stevia leaf powder
was obtained from the medicinal garden of Sri Kwethevaraya University, Anantapur, India

and authenticated by the Botany department of Sishikadevaraya University, Anantapur,

India. Mannitol, Clove oil, talc, micro crystallineellulose, Cross carmellose sodium, Cross
Povidone, magnesium stearate and talc were pumthase S.D. Fine Chemicals, Mumbai,

India. All other chemicals, solvents and reagentrewused of either pharmacopoeial or
analytical grade. Double distilled water was usedughout the experiment.

Methods

Preparation of Mouth Dispersible Tablets: [6]

All the ingredients were passed through a # 60esi€lozapine, Mannitol, Micro Crystalline
Cellulose and stevia leaf powder were triturated glass mortar. Cross carmellose sodium and
Cross Povidone were incorporated in the powder uneéxaind finally magnesium stearate and
talc were added as lubricant. The powder mix waghesl individually and compressed with
10mm flat face surface punches using single statibtet punching machine. The composition
of formulated mouth dissolving tablets was showtalvie 1.

Evaluation of the prepared tablet: [7-10]

Pre-compression parameters

Compatibilities study

The compatibility of drug and polymers under expental condition was conducted using FTIR
studies. In the present study, the potassium brewtist (pellet) method was employed.

Flow properties
The powdered blend was evaluated for flow propgntie., Angle of repose, loose bulk density
(LBD), tapped bulk density (TBD), Carr’s compredi#iypindex and hausner’s ratio.

Post compression parameters:

Thickness

The thickness of the tablets was determined usinlickness screw gauge (Mitutoyo, New
Delhi, India). Five tablets from each batch wereduiand average values were calculated.
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Hardness test

Hardness indicates the ability of a tablet to wdahdg mechanical shocks while handling. The
hardness of the tablets was determined using RBfibardness tester. It is expressed in k§/cm
Three tablets were randomly picked and analyzedhfmdness. The mean and standard
deviation values were also calculated.

Friability test
The friability of tablets was determined using Red¢hiabilator. The friabilator was operated at
25 rpm for 4 min or run up to 100 revolutions. Plhdriability was then calculated by eq.1.

F= Wnitial — VVﬁna|/ Winitial X100 ...cooiiinnn. .. (1)
Where
F= friability (%), Wita = initial weight, Wino = Final weight

Weight variation test

To study weight variation, 20 tablets of each folation were weighed using an electronic
balance (Denver APX-100, Arvada, Colorado) and tést was performed according to the
official method.

Drug content uniformity

Tablet containing 50mg of drug is dissolved in 100i0.1N HCI taken in volumetric flask. The
drug is allowed to dissolve in the solvent. Theusoh was filtered, 1ml of filtrate was taken in
50ml of volumetric flask and diluted up to mark kvit0O.1N HCI and analyzed
spectrophotometrically at 225 nm. The concentratdrClozapine in mg/ml was obtained by
using standard calibration curve of the drug. Cedndrug content was 50mg per tablet. Drug
content studies were carried out in triplicatedach formulation batch.

Wetting time

The tablet was placed in a petridish of 6.5 cmiangkter, containing 10 ml of water at room
temperature, and the time for complete wetting we&srded. To check for reproducibility, the
measurements were carried out six times and the nedae calculated.

Water absorption ratio

A piece of tissue paper folded twice was placed small petridish containing 6ml of distilled
water. A tablet was put on the paper and time redguior complete wetting was measured. The
wetted tablet was then weighed. Water absorptito,id, was determined using eq.2

R=10X (Wa-Wb) ... )
Wh

Where,
Wb = weight of the tablet before water absorption
Wa = weight of the tablet after water absorption
Three tablets from each formulation were analysedopmed and standard deviation was also
determined.

In vitro dispersion time

Tablet was placed in 10 ml phosphate buffer sahytpd 6.8+0.8C. Time required for complete
dispersion of a tablet was measured.
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In-vitro disintegration time

The process of breakdown of a tablet into smalétigles is called as disintegration. Time
vitro disintegration time of a tablet was determinechgiglisintegration test apparatus as per |.P.
specifications. Place one tablet in each of theb@g of the basket. Add a disc to each tube and
run the apparatus using pH 6.8 (simulated salivi)imaintained at 372 as the immersion
liquid. The assembly should be raised and lowéetd/een 30 cycles per minute in the pH 6.8
maintained at 374%. The time in seconds taken for complete disiatiéon of the tablet with

no palpable mass remaining in the apparatus wasurexhand recorded.

Mouth feel
To know mouth feel of the tablets, selected huma@uonteers were given placebo tablets and the
taste sensation felt was evaluated.

I n-vitro dissolution studies

In vitro release studies were carried out using tablet ldisso test apparatus USP XXIIl. The
following procedure was employed throughout thedgtto determine thén-vitro dissolution
rate for all the formulations.

Accelerated Stability studies:
The promising formulation (F5) was tested stabifity a period of 3 months at accelerated
conditions of a temperature ¥and a relative humidity of 75% RH, for their dremntent.

RESULTS AND DISCUSSION

The FTIR spectrum of formulated blend showed chargstic peaks of drug which indicated
that the compatibility of the drug with the excipige used. The spectrum was shown in Fig. 1
and 2. The results obtained for angle of reposth@fpowdered blends was less thafl, 30e
loose bulk density was ranged from G:B65 to 0.5%20.45 g/cmi, the tapped bulk density was
ranged from 0.640.15 to 0.780.16 g/cm, the percent compressibility was ranged from 12.10
to 21.51 %. All these values were representedhleta. The mean thickness values were found
in the range from 2.98+0.15 to 3.28+0.02 mm, thedhess of formulated tablets was found to
be 5.16+0.07 to 8.50+0.07 kg/énThe loss in friability was ranged from 0.38+0tb10.87+0.07

%. The Wetting Time was ranged from 841.49 to 99+ 0.51 sec, the disintegration Time was
ranged from 288.45 to 384.844 sec. These values were represented in Taldlbedn-vitro
dissolution profile of formulated tablets was shoimnFig.3. The comparative parameters of
optimized formulation (F5) before and after theederated stability studies were shown in Table
4,

All the formulations showed angle of repose witt88° which indicates good flow. All
formulations show good compressibility. The fornteth tablets were elegant and almost
uniform thickness. All the formulations were almastiform in specific method and possess
good mechanical strength with sufficient hardn&é® weight loss after friability test was found
well within the approved range (<1%) in all therfarlation, indicates the tablets possess good
mechanical strength. All the tablets passed weiglniation test as per the pharmacopoeial
limits. All formulations showed quick wetting, thieay be due to ability of swelling and also
capacity of absorption of water. All superdisintegs have high water absorption capacity and
cause swelling. All formulations showed disintegnattime less than 95 seconds, indicates the
swelling of disintegration substance suggested ar@sm of disintegration. The volunteers felt
good taste in all the formulations. As the formiglatwas not bitter due to the presence of stevia
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leaf powder, which is 400 times sweeter than scessl the Euginol in clove oil which acts as
both flavoring and local anesthetic agent to bldbke sensation of taste buds. In oral
disintegration all the formulations showed rapidimtiegration in oral cavity. By observing the
above results use of cross cormilose sodium argsdPovidone, in direct compression method
results in hydrophilicity and swelling which in turcauses rapid disintegration. Thus these
disintegrants are suitable in preparing the rapdisintegrating tablets. This rapid dissolution
might be due to fast breakdown of particles of sdigsentegrants. In all formulations the drug
release was nearer to 100% within 12 min. The apécd formulation F5 were selected for
accelerated stability studies and the tablets ggsskethe same parameters even after the stressed
conditions, indicates good stability propertiesamulation.

CONCLUSION

This is easiest and economical approach of fornmgdiitter taste drugs. As Clove oil has both
flavoring property and local anesthetic action. tha other hand the inclusion of Stevia leaf
powder in the formulation as sweetener which h&stdfes sweeter than Sucrose and makes the
mouth dissolving tablets still sweeter even foi@sychotic patients with diabetes.
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Table 1: Composition of Mouth Dissolving Tablets ofClozapine

Formulations

Ingredients (mg) = =3 3 F2 o
Clozapine 50 50 50 50 50
Cross carmellose sodium 10 20 30 40 50
Cross povidone 10 20 30 40 50
Mannitol 50 50 50 50 50
Stevia leaf Powder 5 5 5 5 5
Micro crystalline cellulose 264 244 224 204 184
Magnesium stearate 3 3 3 3 3

Talc 3 3 3 3 3
Clove oil (Flavoring & local anesthetic agent) 5 5 5 5 5

Total weight of the tablet 400mg

Table 2: The physicochemical properties of granules

Bulk Density (g/cn?)
Formulation Angle of Repose ) Carr's Index (%)
Loose Bulk Density Tapped Bulk Density
F1 29.1k0.21 0.5&0.55 0.620.05 15.19
F2 29.7#0.41 0.5%0.49 0.7@0.16 2151
F3 29.6%0.32 0.520.45 0.620.45 13.53
F4 27.98:0.24 0.580.44 0.640.15 13.31
F5 30.0%0.98 0.580.55 0.6%0.12 12.10
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Table 3: Evaluation parameters of Tablets

Formulation Thickness Hardness Friability Wetting Time Disintegration
(mm) (kg/cm®) (%) (sec) Time (sec)

F1 2.98:0.24 8.5@0.07 0.380.11 930.51 384.84

F2 3.1#0.15 5.1&0.07 0.840.09 96:1.68 362.11

F3 2.98t0.15 5.380.13 0.4%0.07 94+1.49 326.48

F4 3.05:0.01 6.480.04 0.8%0.07 981.48 238.45

F5 3.28:0.02 7.580.07 0.620.09 981.46 3k4.15

Number of trials (n) = 3

Table 4: Optimized Formulation (F5) for acceleratedStability Studies (at 40C and at75% RH)

c Tested after time Hardness Disintegration time Wetting time  Friability (%)

o 2

= (days) (kg/cm) (sec) (sec)

=]

£

o

LL
0 7.50£0.09 31+4.15 98+1.48 0.69+0.09

F5 10 7.48t0.46 30+2.64 98+2.34 0.70+0.02
20 7.44+0.15 31+3.16 99+1.55 0.69+0.03
30 7.46£0.33 30+6.56 98+2.55 0.71+0.01
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Fig.1. FTIR spectrum of Clozapine
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Fig.2. FTIR spectrum of formulation (F5)

Cumulative drug release (%)

Timae [ min)

Fig.3.1n-vitro drug release profile of formulated tablets
REFERENCES

[1] Biradar SS, Bhagavati ST, Kuppasad The Int. J. Pharmacol;4(2): 2006,1531-2976.

[2] Indurwade NH, Rajyaguru TH, Nakhat Pddian Drugs 2002;39(8) : 405-9.

[3] Chien YW. Novel drug delivery systems. New York -afdel Dekker Inc., " edn; 1992
50.

[4] Meltzer HY, Current Medical Research and Opinion, 1997 14 (1): 1-20.

[5] Hindustan Abdul Ahad et al, Stevia, The ultimatedlaé Sweetener, Herbal Unani Med, Dec-
2008 Vol: 9, No. 12, pp 17-18.

[6] Kuchekar B.S., Badhan A.C.and Mahajan HEBarma Times, 35,2003 7-9

[7] Bi YX, Sunanda M, Yonezawa Y, Danjo Rrug Dev Ind Pharm 1999 25(5) : 571-81.

119

Scholar Research Library



Hindustan Abdul Ahad et al Der Pharmacia Lettre, 2011, 3(1): 113-120

[8] Avari, N.G. and Bhalekar, Mndian Drugs, 41, 1, 2004 19-23.

[9] “In vitro Dissolution” The United States Pharmacopoeia, Wnitstates Pharmacy
Convention, Inc., Asian editior200Q 1941-1943.

[10] Natalie MC Clure. Stability studies in overview B@H Guidelines for Drug Products.
Matrix Pharmaceutical Inc1,997.

120

Scholar Research Library



