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ABSTRACT

Fast dissolving drug delivery system (FDDDS) igexifor the drugs which undergo high first passahetism and
is used for improving bioavailability with reducirdpsing frequency to mouth plasma peak levels, wimcurn

minimize adverse/side effects. Some drugs are bedarell from the mouth, pharynx and esophagusi@saliva
passes down into the stomach. In such cases, hiabiigy of drug is significantly greater than tee observed
from conventional tablet dosage form. Most fassaligng delivery system films must include substanio mask
the taste of the active ingredient. This masketvadéhgredient is then swallowed by the patieralé/a along with

the soluble and insoluble excipients. The sublihgnd buccal delivery of a drug via oral tablet & potential to
improve the onset of action, lower the dosing, @anldance the efficacy and safety profile of the ozadent.
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INTRODUCTION

Although the incredible advancement in the drugiveey system, oral route is the most preferred eoat
administration and tablet and capsules are the pre$¢rred dosage form [1-3] but now they experehseveral
limitations like chocking and swelling discomfoitsthe geriatric and paediatric patients [4-5]. Argdhe plethora
of avenues explored oral strips gain more atterd®it emerging new platform for geriatric and pagit patients
[6-8].Fast dissolving dosage forms can be disimtisgt, dissolved, or suspended by saliva in the Imdithis fast
dissolving tablet disintegrates instantaneouslymplaced on tongue and releases the drug dissohdisperses in
the saliva. Fast dissolving tablets are usefuldtiepts, like pediatric, geriatric, bedridden, centally disabled, who
may face difficulty in swallowing conventional tabd or capsules leading to ineffective therapyhvpiersistent
nausea, sudden episodes of allergic attacks, aghoog for those who have an active life style. Fdissolving
tablets are also applicable when local action @& rtiouth is desirable such as local anestheticofmthaches, oral
ulcers, cold sores, or teething, and to those wdrmnat swallow intact sustained action tablets/ci@sq9] Fast
dissolving drug delivery system (FDDS) was introgllidn late 1970 as the alternative to conventidablet,
capsule and syrups especially for the geriatric pagdiatric patients suffering from the dysphasizblem [10].
Fast dissolving tablets are the solid dosage fohithvdisintegrates rapidly in the oral cavity witlhdhe need of
water [11-12]. Some problems are associated wighQRDF like they are sometime difficult to carriering and
handling (friability and fragility), these are peepd using the expensive lyophilisation method I4R- To
overcome these problems oral films were developaiich are very popular now a days. The conceptralf fiim
was come from confectionary industry [15-16]. Ofikhs are the recent ultra thin novel formulatioh postage
stamp size which contains active pharmaceuticaletignts and excipients. Domperidone is a spebificker of
dopamine receptors. It speeds gastrointestinastadsis, causes prolactin release, and is usedtiasnetic and tool
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in the study of dopaminergic mechanisms.Domperidmrts as a gastrointestinal emptying (delayed)rexdijand

peristaltic stimulant. The gastroprokinetic profertof Domperidone are related to its peripheralasoine receptor
blocking properties. Domperidone facilitates gasennptying and decreases small bowel transit tignen¢reasing

esophageal and gastric peristalsis and by lowegisgphageal sphincter pressure. Antiemetic: Thecraetic

properties of Domperidone are related to its dopameceptor blocking activity at both the chemoptzetrigger

zone and at the gastric level. It has strong diéisifor the D2 and D3 dopamine receptors, whiehfaund in the
chemoreceptor trigger zone, located just outsigebibod brain barrier, which among others regulatassea and
vomiting.

MATERIALS AND METHODS

Domperidone, Sodium starch glycolate, Corn stai@bdium CMC, Crosspovidone, Mg stereate, Mannitol,
Polyvinyl alcohol, Glycerin, DMSO, Electronic weigly machine, UV-VIS spectrophotometer (SHIMADZU),
Friability test apparatus EF-2, Dissolution appasaDisintegration apparatus, Hardness testerdPtype tester).

Each tablet containing 10 mg Domperidone were peghbas per composition given in Table no 3. Thegdmd
excipients passed through sieve no ‘20’ to ensheeltetter mixing. Mannitol, Crosspovidone, SSG altttker
excipients were used in different ratio. The powdas compressed by Direct compression machineatiéts were
prepared for each batch and the weight of eackttalds 350 mg.

Table no 1: Composition of fast dissolving tabletfdomperidone:

INGREDIENTS (Mg/tablet) FT, FT, FTs FT,4 | FTs FTs
Domperidone 10.0 mg 10.0 mg 10.0 m 10.0 njg 10.0 mg0.0 mg
Mannitol 164.50 mg| 164.50mg 197.75mg 197.75mg 1.2&g| 231.0 mg
CMC 17.50 mg 17.50 mg| 35.0 mg 35.0 mi 52.50mg Gt
Crosspovidone 3.50 mg 5.50 mg 7.50 mg 9.50 mg Ihég0 13.50 mg
Mg stereate 3.50 mg 3.50 mg 3.50 mg 3.50 mg 3.50{m8.50 mg
Corn starc 10.50 mg 10.E0 mg 10.E0 mg 10.50mg | 10.20mg | 10.20mg
Talc 28.0mg 28.0mg 28.0mg 28.0mg 28.0mg 28.0mg

CHARACTERIZATION

PRE-COMPRESSION PARAMETERS OF MOUTH DISSOLVING TABL ET:

Bulk density-

It was defined as the ratio of total mass of powdethe bulk volume of powder. It was determinedpmyring
preseived (20 mesh) bulk drug in a graduated cglivéh a large funnel and measured the volume. Belisity was
calculated by the formula.

Bulk density = Weight of powder / Bulk volume

Tapped density

It was defined as the ratio of total mass of powdéehe tapped volume of the powder. Weighed 1 §drag which
was passed through 20 mesh sieve, was transferr8d ml graduated cylinder. The cylinder was tappederal
times primarily and the tapped volume (V1) was meas to the adjoining graduated units, the tappias
repeated an extra several times and the tappedaneo(¥2), was measured to the adjacent graduatdd. Urtie
tapped bulk density in gm/ml was calculated byfthiewing formula.

Tapped density = Weight of powder / Tapped volume

Angle of repose

It was related to the flow property. The frictioaréde can be calculated by this method. It was édfins the
maximum angle made between the surface of pil@afder and the horizontal plane.

tan® = h/r

The powder mixture was allowed to flow through fhenel fixed to a stand at definite height. Thelargf repose

was calculated by measuring the height at the saafilheap of the powder form.
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Table no 2: Effect of Angle of reposed) on flow property

S. No. | Angle of reposel  Type of slopg
1 <20 Excellent
2 20-30 Good
3 30-34 Passable
4 >34 Very pool

Carr’s Index or Compressibility -
It was related with the flow property. The Carmsléx or Compressibility was calculated by the foiamu

Carr’'s index (percentage) = [(TD — BD) x 100]/ TD

Table no 3: Effect of Carr's index on flow property

S. No | Carr's index or compressibility (%) | Type of Flow
1 5-12 Excellent
2 12-16 Good
3 18-21 Fair passable
4 23-35 Poor
5 33-38 Very poor
6 <40 Very very poor|

Hausner’s ratio:
It was defined as the indirect index of ease of g@wilow. It is measured by the formula

Hausner's Ratio=TD / BD

Table no 4: Hausner’s ratio

Hausner's ratio Properties
0-1.2 Free flow
1.2-1.6 Cohesive powder

Evaluation of Mouth dissolving tablet

Weight variation:

The cause of weight variation can be divided intangles and mechanical problem. If the granule isitarge, the
dies will not be uniformly filled. Similarly mechaal problem can be traced of lower punches of moifierm
length[16].

Method Uncoated tablets complies this test. Theameweight was determined by weighing 20 tabldtt. more
than 2 tablets deviate from the average weight pgraentage greater than that given in Table naritbno tablet
deviate by more than double that percentage. Weigfition tolerance for uncoated tablet is givedable no 9.

Table no:5 Weight variation specification as per IP

Average wt. of Tablet % Deviation
80mg or les +10
More than 80mg but lessthan250mg _ +7.5
250mg or more _+5

Tablet Hardness

The strength of tablet was expressed as tensiéagitr (Kg/cm2). The tablet crushing load, which e force
required to break a tablet into halves by compogssit was measured using a tablet hardness té=ferer
Hardness Tester) [16].

Friability testing :

The friability were determined using Roche Friatoita It was expressed in percentage (%). Ten tabietre
initially weighted (W itia) and transferred into Friabilator. The Friabilatess operator at 25 rpm for 4 minutes
run up to 100 revolutions. The tablets were weag#in (W,.). The % friability was then calculated by,
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F=100 (Whita— Wrina)/ Winital

Wetting time:
A piece of tissue paper folded twice and placed small petridish containing 10 ml of water. A &thivas placed
on the paper and the time for complete wetting mvaasured.

Water absorption ratio:

A piece of tissue paper folded twice and placed small petridish containing 10 ml of water. A &thivas placed
on the paper and the time for complete wetting wesasured. The wetted tablet was again weightedeiwat
absorption ratio, R, was calculated using the fdamu

R=100 (Watter — Wheford / Whefore

In vitro Disintegration studies:

The disintegration time was performed using USIhtigration test apparatus with 6.8 phosphate bsfflition at
37 +0.5C. Disintegration time was recorded when all theginents of the disintegrated tablet (6 tablet) guhss
through the screen of the basket. The time and malale were reported.

Drug content

For the drug content 10 tablets were powdered aedbtend was equivalent to 100 mg of Domperidons wa
weighted and dissolved in 100 ml of pH 6.8 phosplmtffer solution, stirred for 15 minutes and fi#e. 1 ml of
filtrate was diluted upto 100 ml with 6.8 pH phoapdbuffer. Absorbance of this solution was measate287 nm
using 6.8 pH phosphate buffer as blank and comtietitug was estimated.

In vitro Dissolution studies:

It was carried out in 100 ml of pH 6.8 phosphatfédyin dissolution apparatus at 50 rpm. A meas@ead amount
of dissolution medium was withdrawn at regular imé and diluted up to 10 ml with 6.8 PBS. An equalume of
phosphate buffer was added to maintain the sinkition. Absorbance was measured at 287 nm [17].

RESULT AND DISCUSSION

PREFORMULATION STUDIES:
Drug ldentification-
Spectrum Graph
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Fig no 1: FT IR spectra of Domperidone

COMPATIBILITY STUDY -
The compatibility studies were performed using fiRrophotometer.
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Spectrum Graph
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Fig no 2: FT IR spectra of Domperidone + Crosspovione

All the significant peaks of Domperidone were prési the entire spectrum obtained between the dnod
excipients. It shows that there was no significdr@nge in integrity of the drug.

CHARACTERIZATION OF PRE-COMPRESSION PARAMETERS OF M OUTH DISSOLVING TABLET :
Bulk density: The bulk density was shown in Table no 6. Thekldénsity ranged from (0.299 — 0.431) which
indicated the good properties of powder blend.

Tapped density The tapped density was shown in Table no 6 rarfged (0.32— 0.50). The results of tapped
density indicated good flow properties of powderal.

Angle of repose The values obtained for angle of repose forR&ll{ FT,) batches was shown in Table no 6. The
values were found to be in range from 21.9 — 3Phs indicated good flow properties of blend.

Carr's Index: The values obtained for Carr’s index for all lhegs was shown in Table no 6. Compressibility value

ranged from 2.23 — 30.43 indicated good flow prtperof batches RIFTzand FE and passable flow properties of
batches FTand FTE.

Hausner’s ratio: The values obtained from for Hausner’s ratio dtirbatches was shown in Table no 6, ranged
from 1.02 — 1.30 indicated that all batches hagagd flow properties.

Table no 6: Pre-compression evaluation parameter®f Mouth dissolving tablet

Formulation | Bulk density | Tappeddensity | Angle of | Carr'sindex | Hausner's
(gm/cnt) (gm/cnt) Repose §) (%) Ratio (%)
FT, 0.299 0.39 26.8 30.43 1.30
FT, 0.313 0.32 28.3 2.23 1.02
FTs 0.398 0.41 21.9 3.83 1.03
FT, 0.401 0.47 30.2 17.20 1.17
FTs 0.431 0.5C 32.¢ 16.0( 1.1€
FTe 0.367 0.39 24.9 6.26 1.06

CHARACTERIZATIONOF POST COMPRESSION STUDIES OF DOMP ERIDONE MOUTH

DISSOLVING TABLET
Shape of the tablet

Microscopic examination of all batches of formuatishowed circular shape without any cracks.

Hardness test
The measured hardness of tablets of each batclsheaen in Table no 7 and the range between 2.8 Kgteah.0

kg/cnt. The hardness was increased with the compressiae.fThis ensures good handling characteristicall of
batches.
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Friability test:

The values of friability test were shown in Table h. The friability range was between 0.60 % to4(%.The
friability values was not more than 1% in all th@rfiulation which ensuring that the tablets were maedally
stable.

Wetting time:
The wetting time of the tablets was given in Tahdte7. The wetting time obtained from the direct po@ssion
method was in range of 24 — 32 sec. These resmltsthat the disintegration time was good.

Water absorption ratio:
The water absorption ration was given in Table ndl'ffe water absorption ration from the direct coasgion
method was between 9.1 — 12.3 %. This method skimatshe water absorption ratio was within limit.

Weight variation:
The percentage weight variation for all formulatiwas within Pharmacopoeia limits. The limit was 5% the
formulations passed weight variation test as pefimits. The weights of all the tablets were fowadbe uniform.

Disintegration time:

The in-vitro disintegration time of the tablet wgisen in the Table no-7. The in-vitro disintegratibme obtained
from direct compression method was between 33 e@8he formulation showed that the disintegratiore was
within the limit particular in Pharmacopoeia.

Drug content
The percentage of drug content was found to beange of 88.3 — 98.4 of Domperidone, which was withi
acceptable limits. Table no 7 showed the resultfrag content uniformity in each batch.

In-vitro drug release:
The in-vitro dissolution time was 25 minutes in @hi98.5 % drug was released for formulation Fherefore
formulation no k showed better in-vitro drug release within 25 nésu
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Fig no 3; Comparative percentage Drug release vsife for all batches of MDT

The comparative percentage Drug release was showkigi no 3. Among all the formulation,s Formulation
achieved maximum percentage drug release at theobr#h minutes. Therefore formulationy Was the best
formulation for Mouth dissolving tablet of Dompeviae.
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Table no 7: Physical properties of all formulationof Mouth dissolving tablet (FT, _FTs)

Formulation Hardness | Friability Dis@ntegration Water _absorption Wetting Drug
(Kg/lcm?) (%) Time (sec) ratio (%) Time(sec) | Content (%)

FT, 3.7 0.76 36 11.2 25 93.6
FT, 3.1 0.7¢4 39 12.2 28 96.¢
FTs 3.t 0.9¢ 34 12.1 24 95.1
FTa 2.8 0.73 38 11.3 32 92.7
FTs 4.0 0.60 33 9.1 22 98.4
FTe 3.2 0.75 42 10.7 30 88.3

The Mouth dissolving tablets of Domperidone werepaired by Direct compression method. Formulatiorabliets
was carried out using different types of superdégjrating agents and excipients. The optimizatioconcentration
of excipients and superdisintegrants was carrigdi@uhardness of the tablet to give the leastntigjration time
and get greatest drug release. The taste and odasracceptable for the geriatric and pediatric epési
Domperidone drug was used as an anti-emetic droguse of best relief in the nausea and vomiting zdifoility

studies of Domperidone with different excipientd grolymer were carried out prior to the preparatiat the

significant peaks of Domperidone were present édhtire spectrum obtained between the drug anigierts. It
shows that there was no significant change in nittegf the drug.

CONCLUSION

The aim of this study was to prepare a formulatiod characterization the Fast dissolving tabldDafperidone
drug as an anti-emetic drug. The direct compressiethod was used for the formulation of Mouth digsg tablet

of Domperidone. The Mouth dissolving tablet is fesi@ for geriatric and pediatric patients. Theo€spovidone as
Superdisintegrants have shown better results inpaoento Sodium starch glycolate for Mouth dissajvtablet.
Therefore F¥ formulation is the best formulation of Mouth dissoh tablet among all formulations. The
disintegration time and in-vitro drug release i®doAbout 98.5% drug was released within 25 minigslirect
compression method. The percent drug release ottMtissolving tablet (F) was 98.5 % at the end of 25 minutes
and disintegration time was 32 seconds. Therefarthe basis of percentage drug release and disatteg times
the Fast dissolving Tablet of Domperidone was pecedrapid action and provide relief in case of nauaad
vomiting.
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