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ABSTRACT

The purpose of this research was to find out tretetanasking effect of Kollicoat Smart Seal 30 [hwlifferent
super disintegrants in formulation and evaluatidrParacetamol oral disintegrating tableNine such formulations
of oral disintegrating tablets were prepared by wganulation technique using superdisintegrants main
ingredients, along with other excipients in variaancentrations. Coating of the granules was actdelyy 33.33%
w/v of Kollicoat Smart Seal 30D Suspension prianpeession. Compatibility study of the drug and jgbetits were
carried out by FTIR study. The prepared tabletsevevaluated for post compression parameters likekiiess,
weight variation, content uniformity, hardnessabhility, and disintegration time, dissolution studpd stability
study. The taste of the formulations was analyzeth® responses of healthy volunteers. The formouisivaried in
disintegration time and taste masking property. ©luthese formulations F6 and F7 showed good digirattion
and taste masking property than others. So F6 andvEre subjected to three months stability study iarwas
observed that F6 and F7 retained its property of amal disintegrating tablet. Thus a taste maskedl or
disintegrating Paracetamol tablet which disintegstwithin 30 sec in the mouth can be prepared WiHhicoat
smart Seal 30 D.

Keywords: Paracetamol, ODT, Superdisintegrants, Taste Maskiallicoat Smart Seal 30 D

INTRODUCTION

Oral route is one of the most popular routes ofjditalivery due to its ease of administration, pdat@ompliance,
least sterility constraints and flexible designdosage forms. Tablets used in the oral cavity aned to release
active pharmaceutical ingredient in oral cavitytorprovide local action in this region. The tabletsder this
category avoids first-pass metabolism, decompasitiogastric environment, nauseatic sensationsgares rapid
onset of action [1].Orally Disintegrating TabletD) is a solid unit dosage form containing drugst ttisintegrates
rapidly and dissolves in the mouth without takingtev within 60seconds or less. ODTs are also cak®ro-
disperse, mouth dissolving, rapidly disintegratifast melt, quick dissolve and freeze dried wafgtsThe USP
however defines an orodispersible tablets are tsliéended to be placed in the mouth where itedisgs rapidly
before swallowing3]. Administration of ODT has gained popularity to fhegtients who cannot swallow, such as the
elderly, stroke victims, bedridden patients, pateffected by renal failure and patients who refiessswallow such
as paediatric, geriatric & psychiatric patieft$ Good mouth feel property helps to change the pémempf
medication as bitter pill particularly in paediatgatients[5]. The risk of chocking or suffocation during bra
administration of conventional formulations dueptoysical obstruction is avoided, thus providing ioed safety.
The challenges in the formulation of orally disgnating tablets are optimizing the mechanical gftlerwhich
influences the disintegration time and maskinghitier taste [6]. Disintegration time can be imprdwby adding
super disintegrants intra and extra granularlyt& asasking can be achieved by using combinatiamgbt flavour,
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right sweeteners or with incorporation of taste kivgs polymers. Hydroxy propyl methyl cellulose, Ftleellulose,
Methacrylate, Kollicoat, Polyvinyl pyrollidone paters can be used to mask the taste.

The present study is aimed to prepare a commorditadote drug Paracetamol, in oro - dispersibleghafdrm in a
cost effective manner. Wet granulation technologg been used here to make tablets and is achigvediig

different superdisintegrants, binders and otheipéxats with the application of new generation aogsuspension.
Taste masking is attempted by using a new polyrispredsion of Kollicoat Smart Seal 30D as a coa#iggnt.The

granules coating is done by pan coating as weirasuspension technique. The novelty of thislgis instead of
coating the active product ingredient (API ), grepared granules of the AP| were coated [7] p@npression.

MATERIALS AND METHODS

Materials

Pure drug, Paracetamol was purchased from Sri KaisRharmaceuticals Pvt. Ltd (Hyderabad, India).ylEth
Cellulose was from Colorcon Asia Pvt. Ltd. (Indefd Kollicoat Smart Seal 30 D, Crospovidone andiBod
Starch Glycolate was from BASF Signet Chemicals Bwt. (Germany). Croscarmellose was from Loba Ghels
(Mumbai, India). Mannitol used as diluents and serer, Pure Sucrose as sweetener was from SigreehiCais
Pvt. Ltd.(Germany). Acesulfame and all other inggats were of analytical grade.

Preparation of taste masking film coating suspensiofor paracetamol granules:

The lipophilic antioxidant Butylated Hydroxy ToluenBHT) was dissolved in the plasticizer Tri EttGitrate
(TEC) as mentioned in Table 1. Elevated temperaifispproximately 5{C can speed up the process. The talc was
dispersed in water with a high shear mixer for Ibriollicoat Smart Seal 30 D and subsequently tid¢ure of
BHT and Plasticizer, Colorant and Sucrose solutiivectly added to the talc suspension and Stiree®fours and
then pass through 200 um sieve.

Table 1: Film Coating Suspension Formula

S.NO Ingredients Content (%)
1 Kollicoat Smart Seal 30 D 33.33
2 Tri Ethyl Citrate 13
3 Butylated Hydroxy Toluene 25
4 Talc 8
5 Pure Sucrose 12
6 Tartrazine Colorant 0.4
7 Water g.s

Table 2. Composition of Oral Disintegrating TabletContaining Paracetamol

Formulations

Ingredients (mg/tab) F1 F2 F3 F4 F5 F-6 F-7 8 F-
Paracetamol 250 250 250 250 250 250 250 250
Ethylcellulosel0Premium 75 75 75 75 75 75 75 75
Mannitol 29 29 29 29 29 29 29 29
Avicel PH 101 50 50 50 50 50 50 50 50
Crospovidone 25 25 25 - 25 30 - -
Croscarmellose -- -- - 25 - -- 30 --
Sodium starch glycolate - - - - -- -- -- 30
Tween 80 5 5 5 5 5 5 5 5
Glyceryl Monostearate 25 25 25 25 25 25 25 25
Pure Sucrose 25 25 20 20 225 225 225 225
Acesulfame - 10 75 75 5 5 5 5
Peppermint flavour 5 5 25 25 25 25 25 25
Menthol 1 1 1 1 1 1 1 1
Aerosil-200 5 5 1 1 1 1 1 1
Magnesium stearate 5 5 1 1 1 1 1 1
Ethanol gs 9s gs 9s s s Qs Qs
Total weight 500 500 500 500 50 500 500 500

Preparation of Taste Masked Granules

Granules of Paracetamol were prepared by wet gaionl method. Binder solution was prepared by digsg
Ethyl Cellulose10 Premium in Ethanol with continsastirring on hot plate at 8€, Glyceryl Monostearate and
Tween 80 were added to enhance the solubility.detaenol, Ethyl cellulose 10 premium, Avicel ph 18gnnitol
as mentioned in Table 2 were sifted through 30 nséshes and were dry mixed by loading into the rsgkar
mixer granulator and mixed for 10min at slow spe@danules were prepared by adding binder solutiothé
loaded material and were dried in Rapid dryer at GQiill the Loss on drying of 1.5-2.0% is achievéfied
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granules were passed through 25 and 30 mesh siEkesdried granules of formulation F1, F2, F3 addwere
loaded in pan coater and F5, F6, F7 and F8 wedetbato the Glatt Powder Coater and Granulatotatoimg top
spray container. The granules were film coated Withcoating suspension as given in Table 1 tatgebuild of
3.0%. During coating the optimized process pararadte R& D coater and Glatt Powder Coater and Glator
are listed in the Table no 3 and Table no 4 respdygt Each coated granules from both the coativarhines
separately passed through 35 mesh sieve and tnatsft® octagonal blender. Superdisintegrant, Aviid 101,
Mannitol, Sweetener, Flavor, Menthol, Colloidali&ih dioxide were sifted through 40 mesh sieve added in
blender. Magnesium stearate was sifted through é8hnsieve and added and mixed for 3 minutes. Raraok
tablets with immediate release granules were cossprkein B-Tooling compression machine (10 stati®isiek,
India) using 12 mm round punchedth the specifications.

Table 3. Parameters for R & D Coater

Optimized Parameters Batche:
F1 F2 F3 F4
Spray rate (ml/min) 12 12 12 12
Pan speed (rpm) 11 11 11 11
Atomization air pressure (Bar) 0.6-0.8 0.6-0.8 0.8- 0.6-0.8
Air inlet temperature’C) 50 50 50 50

Table 4. Glatt Powder Coater and Granulator

Optimized Parameters Batches

F5 F6 F7 F8
Inlet temperature’C) 50-60 50-60 50-60 50-60
Product temperaturéQ) 40-50 40-50 40-50 40-50
Outlet temperaturé'C) 40 40 40 40
Spray Nozzle Position (mm) 1.2 1.2 1.2 1.2
Spray rate (g/min) 35 35 35 35
Spray Pump Speed (rpm) 12 12 12 12
Atomization Pressure (Bar) 11 11 1.1 11
Drying temperature’C) 55 55 55 55

FORMULATION AND EVALUATION

Compatibility Study of Drug and Excipients

The compatibility studies are carried out to stutlg possible interactions between Paracetamol aadtive
ingredients, and kept for stability at 25°C/60% Bt 48C/75% RH for one month. Samples were taken out afte
two weeks and four weeks and were subjected toigdlyand chemical testingy FT-IR Spectrophotometer 8300,
Shimadzu-Corporation, Japan.

Evaluation of Granules

Bulk Density

It is the ratio of total mass of powder to the butiume of powder and measured by Tap Density Agpar
Electro Lab ETD -1020, India [8].

Tapped density
It is the ratio of total mass of powdertt® tapped volume of powder (Tap Density Apparatlectro Lab ETD
-1020, India [8].

Compressibility Index
The flow ability of powder can be evaluated by campg the Bulk density (f) and Tapped density (Dof powder
and the rate at which it packed down [8]. Comphekisi index is calculated by

Compressibility index (%) = ({3 D,)x100/DQ Q)

Hausner’s Ratio
It is the ratio of Tapped density to the Bulk den§8]. It is given by

Hausner’s ratio = P D, (2

Tablet Evaluation

Uniformity of thickness and diameter

The tablet thickness was measured using digitatieercalipers (Mitutoyo Absolute). Six tablets wesndomly
picked from each formulation from which the mead atandard deviation values were calculated.
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Weight Variation test
Twenty tablets were weighed individually and aljether. Average weight was calculated from thd tetaght of
all tablets. The individual weights were comparethwthe average weight.

Hardness test

Hardness (diametric crushing strength) is a foempiired to break a tablet across the diameter.HEnéness of a
tablet is an indication of its strength. The tabdéould be stable to mechanical stress during handind
transportation. The degree of hardness variestivildifferent manufactures and with the differgmiets of tablets [
9]. The hardness was tested by using Hardness {Esteeka, India).

Friability test

Friability is the loss of weight of tablet in thertainer or package, due to removal of fine patidfom the surface.
This in process quality control test is performedensure the ability of tablets to withstand theckis during
processing, handling, transportation, and shipmglgctro Lab, ET-2(India) friabilator was used t@®asure the
friability of the tablets. 20 tablets were weighiadtially and rotated at a rate of 25 rpm. AfterOlfotations (4
minutes), the tablets were taken out from the fidadr and intact tablets were again weighed ctifety [10]. The
percent friability was determined.

Friability = (Whnitial - Wina) X 100/ Whigiay 3

Where,
Winiia= Weight of the tablets before test.
Wiina= Weight of the tablets after test.

Wetting Time

The method was applied to measure tablet wetting.tiA piece of tissue paper folded twice was planeal small
petri dish containing 6 ml of water, a tablet wdacpd on the paper, and the time for complete mgettias
measured. Three trials for each batch were perfdrene standard deviation was also determined [11].

Water absorption ratio

A piece of tissue paper folded twice was placed small Petri dish containing 6 ml of water. A &thivas put on
the paper and time required for complete wetting waeasured. The wetted tablet was then weighederWat
absorption ratio, R was determined using followioignula [12].

R =100 [We-Wy] / W, (4)

Where,
W, = weight of tablet after absorption,
W, = weight of tablet before absorption.

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

Drug content uniformity

Randomly 30 tablets were selected. 10 of thesgyeddadividually. Tablets were weighed and crusimed mortar
then weighed powder contain equivalent to 100 mdrafj transferred in 100 ml phosphate buffer pHsition.
After preparing a suitable dilution, the Absorbamweas measured by UV spectrophotometrically methat/{
1601), (UV-2550) Shimadzu-Corporation, Japan) a@ 24n [13-14]. The drug content was calculated by th
following formula.

Drug content = (Absorption x Dilution Factor) / §i® (5)

Dispersion time
Tablets were added in 10 ml of phosphate buffelsgHat 37° + 0.5°C. Time required for complete dispersion of
the tablet was measured [15].

Disintegration
The disintegration time of tablet was measured aew(37C) USP disintegration test apparatus. Three tfals
each were performed [13].
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In vitro dissolution studies

Dissolution rate was studied by using USP typeppaatus (TDT-08L, Electro lab, India, at 50 rmgjng 900ml

of phosphate buffer pH (5.8) as dissolution mediliemperature of the dissolution medium was maiethiat 37°

+ 0.5°C, aliquot of dissolution medium was withdrawn aery 2 min interval and filtered. The absorbance of
filtered solution was measured by UV spectrophotoicaly method at 243 nm and concentration of dheg was
determined from standard calibration curve [16].

Taste evaluation

Taste evaluation of ODT of Paracetamol was perfdrimevolunteers in the age group of 19 to 22 yeHhe. study
protocol was explained and written consent was ioéth from volunteers. The tablets containing 250 aofig
Paracetamol was held in the mouth for 30 secondsalo volunteer. Bitterness levels were recordstaimly and
then after 30 sec [17]. The bitterness level waended against pure drug using a numerical scaleurerical
scale was used with the following valuBs: good, 4 = tasteless, 3 = acrid, 2 = sligbityerness1=bitter

Statistical analysis

The difference in the release data for the diffefermulation was done by one way analysis of varéaof means
(ANOVA)at 5 % significance level using Microsoft @D excel package. Invitro disintegration time waleh as the
parameter for ANOVA analysis.

Stability studies

The selected formulations in two batches were dtanethree Ambered bottles and at’@(¥5% RH for three
months and evaluated for their physical appearatrtgy content anéh vitro dispersion time at specified intervals
of time. Two batches were taken to check the rapribdity characters of the formulation. The sangplsere
withdrawn periodically from stability chamber afteach month and studied for physical charactesislice
appearance, average weight, hardness, thicknesgentouniformity, disintegration, dissolution. Thdata so
obtained was compared with the initial data ofttigets [18].

RESULTS AND DISCUSSION

Compatibility study

Figure 1 illustrates the FTIR spectra of prepareated granules of Paracetamol with Kollicoat Sreaal 30D. The
characteristic hydroxyl band between 3400-3208@h the Paracetamol molecule is observed in thetspef
Paracetamol coated granules. Peaks observed at3380@m' are attributed to that of NH stretching. In thecpa
the peak between 1655-1620tris due to the amide stretching. The peak in theggaof 1570-1515cthis
indicative of amide Il band. The vibrations of CHNgroup and Para distributed aromatic ring wereepled at
1250 and 850 — 750 chrange respectively. This study proved that thess wo interaction between drug and
excipients.

J ARG AL BLERD CORTED

YeTransmittance

T T T T T T y
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cn+1)

Figure 1 FTIR of Paracetamol coated granules.
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Evaluation of Granules

Flow property

The flow properties of the granules were evaludigdBulk density, Tapped density, Carr's Index aralsher
Ratio. Bulk density was found to be in the rang®.d8+0.01 to 0.53+0.01 g/ml. Tapped density wahérange of
0.56+0.01 and 0.63+0.01 g/ml. Carr's index was betw12.28+0.02 and 16.45+0.02%. Hausner rationwitsén
the range of 1.14+0.01 and 1.19+0.01 as indicatedable 5. The preformulation study conducted cangles
evaluation for flow property showed Hausner's raltielow 1.19 and Carr's Index below 16.45. So h# t
formulations showed good blend properties for caapion and hence tablets were prepared by wet lgtamu
technology.

Table 5 Pre compression parameters of the coatedagules

Formulations Bulk Density (g/ml)  Tapped Density (9/ml) Carr's Index (%) Hausner Ratio

F1 0.52+0.01 0.63+0.01 15.34+0.02 1.19+0.01
F2 0.53+0.01 0.62+0.01 14.51+0.02 1.16+0.01
F3 0.50+0.01 0.57+0.01 12.28+0.02 1.14+0.01
F4 0.48+0.01 0.58+0.01 16.45+0.02 1.17+0.01
F5 0.50+0.01 0.58+0.01 13.23+0.03 1.16+0.01
F6 0.48+0.01 0.56+0.01 14.25+0.03 1.18+0.01
F7 0.53+0.01 0.64+0.01 16.38+0.05 1.15+0.01
F8 0.48+0.01 0.56+0.01 14.05+0.03 1.16+0.01

All values are mean tStandard deviation (SD) andheeplicates (n) =3.

Tablet Evaluation

Uniformity of thickness and diameter

The Thickness of tablet ranged from 5.66 — 5.68 wmiithe batches of tablets showed less deviatigdhickness as
mentioned in Table 6a.

Weight Variation test
The Average percentage deviation in weight of 20eta of each batch was less than + 3% (Table Thg tablets
passed the USP limits.

Hardness and Friability test

The Hardness varied from 39+3.31 to 43+4.06 N. &®age Friability of all batches ranged from ar&B0- 0.81 %
(within the limit <1%) which indicates the non hmadce in disintegration and transportability respety (Table
6a). The Hardness and Percent Friability indicgiead mechanical strength of the tablets [19-20].

Table 6a Evaluation of Physical Characteristics ofhe compressed tablets

Formulations  Thickness (mm) Hardness (N) Friability (% w/w)  Weight variation(mg) Drug Content (%)
9

F1 5.66+0.01 40+3.89 0.44 500+2.30 8.89
F2 5.68+0.01 40+3.0 0.32 499.8+2.74 99.65
F3 5.67+0.01 39+3.31 0.55 499.6+1.90 99.87
F4 5.67+0.01 43+3.07 0.61 501.1+2.42 98

F5 5.67+0.01 43+4.06 0.74 500+2.25 95

F6 5.67+0.01 41+3.31 0.65 499.5+1.54 99.45
F7 5.68+0.01 42+3.16 0.81 500.4+2.26 99.86
F8 5.67+0.01 40+2.4 0.71 501.3+2.56 98.56

All values are mean 1Standard deviation (SD)andheeplicates ( n)=3.

Wetting Time and Water absorption ratio

%Water absorption ratio was found to be within @237 and 66.04+0.13. Wetting time ranged fromimimmum
of 36.3+0.94 s for F7 and maximum of 75.6+£1.37 isK@ as shown in Table 6b. The granules coated & R
coater showed comparatively higher wetting timenteanules coated in Glatt Powder coater and gatoul

Drug content uniformity

Drug content of ODT of Paracetamol was found tdobeveen 95 and 99.65% as shown in Table 6b. ThéefTab
pass the test if 9 of the 10 tablets must containless than 85% and not more than 115% of thellé&béerug
content and the 10th tablet may not contain leas #% and more than 125% of the labelled content.

Dispersion time

The dispersion time was found to be a minimum 021@.68 s and maximum of 47.1+1.07 s. As wettingetand
dispersion time are two related parameters, digpetsne of F6 and F7 was less than other formoiregtiowing to
its wetting time as shown in Table 6b[21-22].
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Disintegration and I n vitro dissolution studies

Formulations F6 and F7 showed good disintegratimhdaug release at 10 mins. The lowest disintegmatme was
25+0.68 s for F6 and 29+0.74 s for F7 respectiaglgg maximum % drug release at 10 mins was obtdioad F6

as shown in Table 6b. When the super disinteg@orisentration increased in the formula a signifidgacrease in
disintegration time and drug release was obsermetbimulation F6 and F7. The increase in conceintmabf

Crospovidone and Croscarmellose in F6 and F7 réspbBcpromoted rapid swelling and thereby disimsggpn of
the tablet into apparently minute particles [23-28%cept for formulation F8 with high concentratioh sodium
starch glycolate failed to disintegrate at < 30tsclv may be attributed to the presence of hydrofghekcipients,
such as lubricants that hindered the water uptgkbd superdisintegrant.

Table 6b Evaluation of Physical Characteristics fothe compressed tablets

Formulation Water absorption Wetting Dispersion time Disintegrating % Drug release At Taste
ratio (%) time(s) (s) time(s) 10min masking
F1 60.41+0.37 47+1.34 44.8+1.07 110+£2.21 78 2
F2 63.39+0.26 75.6+1.37 47.1+1.07 60+0.75 71 3
F3 65.26+0.44 47+1.15 20+0.82 28+0.89 89 3
F4 66.04+0.13 56.8+1.06 31.7+1.49 46+0.95 80 4
F5 60.71+0.35 57.3+1.06 46.7+1.11 119+0.96 65 5
F6 60.49+0.37 37.3+1.11 14.2+0.68 25+0.68 95 5
F7 60.22+0.37 36.3+0.94 17+0.82 29+0.74 92 5
F8 60.69+0.37 46.1+1.06 43.3+1.49 169+1.10 87 5

All values are mean #Standard deviation (SD) andhreplicates ( n)=3.

Taste evaluation

The taste masking was achieved for the formulatiess=6, F7 and F8 which are coated in Glatt Pov@ater and
Granulator. The difference in tablet coating maehwth a proper process controlled parameters fluid bed

system resulted more uniform coating of the graswdnd thereby able to mask the taste of Paracktaitio
Kollicoat smart seal 30 D suspension.

Statistical analysis

The differences in the disintegration time of tbemulations were done by one way analysis of vexgaof means
(ANOVA) at 5 % significance level using Microsof0@7 excel package. Disintegration time was takerthas
parameter for ANOVA analysis. The P-value was deieed and the result is shown in the Table 7. Oag w
ANOVA at 5% significance level and disintegratiamé as parameter yielded a P- value 0.000225, saritbe
concluded all the formulations were found to béedént (P-value < 0.001).

Table 7 ANOVA

Source of Variation SS df MS F P-value F crit
Between Groups 25294.36 2 12647.18 12.86452 0.@022.4668
Within Groups 20645.22 21 983.1055

Total 45939.58 23

Table 8 Stability study of formulations F6 and F7

Test Formulations 40C/75% RH
Time period in months
0 1 2 3
Hardness F6 41 40.5 40 40
F7 42.3 42.3 426 428
Friability F6 0.654 0.65 0.65 0.647
F7 0.805 081 0.8 0.802
Drug content F6 99.45 99.23 99.2 99.2
F7 99.86 99.75 99.6 99.6
Disintegration time F6 25 24 24 24
F7 29 28 28 29
Invitro Dispersion time  F6 14.2 13.6 13.2 13
F7 17 16.8 16.7 16.7

Stability Study

Therefore among all the formulations F6 and F7weesidered as optimum formulations which showedees
disintegration time, wetting time, dissolution tirmed taste masking. So these optimum formulatios® waken for
stability studies. Stability studies were carriaat at 48 C / 75% RH for 3 months. Different parameters like
hardness, friability, drug content, disintegratiome and Invitro dispersion time were evaluatedaaperiodic
interval. By observing the effect of storage andigerature on these parameters it was confirmed ttieat
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formulated tablets F6 and F7 possess good stahitidyretain taste masking property as shown iner&bBoth the
formulations showed no significant variations ihthé parameters and hence were concluded to bkesta

DISCUSSION

The present study was carried out to prepare tastgked Paracetamol orally disintegrating tablet.nmfask the
bitter taste of Paracetamol [25], coating of thieldagranules were done with Kollicoat smart Se&aICBin two
different coating machines prior compression. To&ted granules were compressed by wet granulatethad. To
enhance the disintegration, superdisintegrant@kaspovidone, Croscarmellose and Sodium starcholglie were
used in the formulation at different concentratiBight such formulations were prepared with varyéngcentration
of superdisintegrant at the aim of preparing tasésked ODT of Paracetamol. Each formulation vaweét their
disintegration time, dispersion time and tastevds seen that two parameters - Invitro dispersioe tand taste
masking were greatly affected by the concentratitihe disintegrants and the coating technologyl disegranules
coating. With the increase of superdisintegrantos€armellose and Crospovidone concentration thpedsion
time as well as the disintegration time improved avhen the granules were coated in fluidized bedticg
technique in Glatt Powder Coater and Granulatar,tédste of the tablets improved due to uniform ingatith
Kollicoat smart seal 30 D suspension [26]. So it ba concluded that an orally disintegrating tastesked tablet of
Paracetamol can be prepared with Kollicoat smait 3@ D as novel taste masking agent.
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