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ABSTRACT

Risperidone, a benzisoxazole derivative, is anie@y@ntipsychotic drug with high affinity for 5-tigotryptamine
(5-HT) and dopamine D2 receptors. But this drug biter taste which may leads to patient’s non cliamge. lon
exchange resins are water—insoluble, cross—linkelgimers containing salt forming groups in repeatpuasitions
on the polymer chain. It used to mask taste oébitug. In this study, Orodispersible tablet opridone was
developed. Taste masking of Risperidone were dgnevb lon exchange resin Kyron T-104 & Indiaon-204
independently. Formulated Drug Resin Complex wasattierized by infrared spectroscopymax and calibration
curve of drug were studied. Drug- resin complexengptimized by considering parameters such as dmiion of
resin concentration, swelling time, stirring timehl and temperature on maximum drug loading. Tagtduation
done by taste panel method. Optimization of camuitirequired for maximum drug loading of Risperielamith
Resins. Kyron T-134 Superdisintigrant used in fdation so disintegration & drug release in verydetime. The
In-Vitro drug release of optimized formulation camp with marketed tablet. Thus, results conclugivel
demonstrated successful masking of taste and dipidtegration of the formulated tablets in the lazavity.

Keywords: Risperidone, Kyron T-104, Indiaon-204, Drug-resiamplex, Superdisintegrant, taste masking.

INTRODUCTION

The tablet is the most widely used dosage form umeaof its convenience in terms of self-adminigirgt
compactness, and ease in manufacturing. Howeveratige and paediatric patients experience diffiguin
swallowing conventional tablets, which leads to ppatient compliance. To overcome this weaknesgnssts
have developed innovative drug delivery systemsnknas fast dissolving tablets or orodispersibldetab Their
characteristic advantages such as administratidghowti water, anywhere, anytime lead to their silitgbto
geriatric and paediatric patients. They are alstaile for the mentally ill, the bedridden and pats who do not
have easy access to water. The benefits, in terimpatient compliance, rapid onset of action, insesh
bioavailability, and good stability make these &tblpopular as a dosage form of choice in the sumarket (1).

The oral fast dissolving tablet prepared by mamhmégues, direct compression is one of main metbaggrepare
oral fast dissolving tablet. Direct compressionresgnts the simplest and most cost effective tabéetufacturing
technique. This technique can now be applied tpgration of Orodispersible tablet because of thalalvility of
improved excipients especially superdisintegramd augar based excipients (2). Risperidone, a bexazole
derivative, is an atypical antipsychotic drug whlgh affinity for 5-hydrotryptamine (5-HT) and dapae D2
receptors (3, 4). It is used primarily in the magragnt of schizophrenia, inappropriate behaviowewvere dementia
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and manic episodes associated with bipolar | dao(d, 4, 5). But this drug has bitter taste whichy leads to
patient’s non compliance. Oral administration dfdyidrugs with an acceptable degree of palatghdit key issue
for health care provider, especially for paediapatients. Conventional taste masking techniques s use of
sweeteners, amino acids, flavouring agent are aftsaccessful in masking the taste of highly bitergs.

To mask the bitterness of drug various techniquesa@ailable, among those taste masking by usemnoéxchange
resin is most commonly used commercially (6) lonhenge resins (IERs) are used to mask bitter tdsteug. lon

exchange resins are water—insoluble, cross—linkgdhers containing salt forming groups in repeatdogitions on
the polymer chain. It can be used in the drug fdathns to stabilize the sensitive components,anselease of
drug, disintegrate tablets and mask taste. (6) rékm form insoluble adsorbates or resonates througpk ionic

bonding with oppositely charged drugs so that disgimn of drug resin complex does not occur uritiersalivary
pH conditions. Bitter cationic drugs can get adsdrimnto the weak cation exchange resin of carboxatid

functionality to form the complex which is non bkitt Kyron T-104 is lon exchange resin. Indiaon 2)4 weak
acid cation exchange resin based on a cross-liakgdic-copolymer, diinyl benzenematrix containing carboxylic
acid functional groups. It combines with high capadt is insoluble in all common solvent, havirexcellent

physical and chemical stability and operating ctigristics.

Risperidone is bitter taste drug. Aim of this reshavork was to develop mouth dissolving orodisjidestablet that
disintegrates rapidly in mouth by using two indeghemt tasteless complex of drug and resin i.e. ifrRisperidone
with Kyron T-104 and another Risperidone with Iraic204. Taste masking of of Resperidone done intigrely
by using Kyron T-104 and Indiaon 204 two ion exdpanesin. Effect of different parameters such asllgvwg time,
resin activation, drug resin ratio as well as tgrtime was optimized by taste and percentage trading were
evaluated. Formulated DRC (Drug Resin Complex) wlaracterized by infrared spectroscopy. Taste mgskd
tablet was done evaluate by taste panel methodlIri-Ré@ro drug release of optimized formulation cpane with
marketed tablet.

MATERIALS AND METHODS

Materials

Risperidone was obtained from Zim Laboratories, jNaigIndia. Kyron T-104 was obtained from Vama phay
Nagpur, India. Resin Indiaon 204 was gifted by Forchange (India) Ltd. Microcrystalline cellulose Q@) from
Gujarat Microwax Pvt. Ltd. India. Other chemicated were of analytical grade.

2. Methods
2.aDetermination maximum absorption (A max) of drug

The solution of 10pg/ml concentration containiRigperidone was preparing in 0.1 N HCI and waised
between the ranges of 200 to 400 nm by Ultra- vigeectrophotometer for getting the maximum abswba

2.b Preparation of standard curve for Risperidonein 0.1 N HCI

The Standard stock solution of 0.1 N HCI| was predaFrom standard stock, sample solution was peepaf
following concentration 10ug/ml, 20ug/ml, 30ug/mQug/ml, 50ug/ml, of risperidone in 0.1 N HCI amthlysed at
279nm.

2.1 Taste masking of Risperidone by Kyron T-104

2.1A Assessment of the bitter taste of the Risperidone (Bitterness threshold)

The bitter taste threshold value of Risperidone determined based on the bitter taste recognizesixoyolunteers
(three females and three males). A series of Ridpee aqueous solutions were prepared at differen¢entrations
as standard solutions, i.e. 10, 20, 30, 40 anglgh®l respectively. The test was performed as fadlodml of each
standard solution was placed on the centre ofdhgue, it was retained in the mouth for 30 secoadd,then the
mouth was thoroughly rinsed with distilled wate}.(The threshold value was correspondingly selefitach the

different Risperidone concentrations as the lowestentration that had a bitter taste.

2.1BFormulation of drug resin complex (DRC)

Formulation of DRC was done by the batch proce€§ g of resin Kyron T-104 was placed in a beaker
containing 100 ml of deionised water and allowedwell for a definite period of time (7). Accurateleighed
amount of (drug: resin ratio) was added and stifeedlesired period of time. The mixture was fiéiddrand residue
was washed with deionised water. Filtrate was aeal\py U.V. spectrophotometer at 279 nm for theound drug
and percentage drug loading was calculated (7).
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2.1CEffect of concentration of resin on drug loading

An accurately weighed amount of Risperidone waseddid the different concentration of Kyron-104 the
determination of optimized ratio with maximum ddoegding (8). Amount of maximum bound drug was deiaed
at 279 nm by UV spectroscopy.

2.1D Effect of pH on maximum drug loading

Accurately weighed Risperidone was added to 100ofrigyron T-104 solution and slurred in 100 ml eaxdhpH
1.2,2,3,4,5, 6,7, and 8 solutions (preparethfstandard solutions of hydrochloric acid and gsitan hydroxide,
maintained at 25°C (9). The maximum drug-loadingaticular pH was estimated.

2.1E Effect of temperature on maximum drug loading

Accurately weighed Risperidone was added to 10®frigyron T-104 solution and slurred in 100 ml ofia@sed
water, maintained at different temperature such@3C, Room temperature using temperature-conttetiagnetic
stirring for 6 hour (10). Amount of maximum boundid at the particular temperature was estimated.

2.1F Effect of time on maximum drug loading

Accurately weighed, 100 mg of Risperidone was addegD0 mg of Kyron T-104 solution and slurred giahised
water. Three batches with stirring time of 1, 2435, 6 hr were processed (11). Amount of maxintound drug at
the end was estimated.

2.1G Characterization of Risperidone - Kyron T-104 complexes
The drug, resin and resinate were subjected toi€otiransform Infra Red (FTIR) studies to checkglresin
interaction using FT/IR (Jasco — 470 plus).

2.1H Taste evaluation of Drug-resin complex (DRC)

Taste evaluation of DRC was performed by voluntéethie age group of 19 to 22 years. The studyopatwas
explained and written consent was obtained fronuimelers. DRC equivalent to 10 mg Risperidone wis inethe
mouth for 30 seconds by each volunteer. Bitterfmgsds were recorded instantly and then after 3) 6@ sec. The
bitterness level was recorded against pure drugguai numerical scale. A numerical scale was usdl thie
following values: 0 = tasteless, 1= acceptablebittss, 2= slight bitterness, 3= moderately bigesrand 4= strong
bitterness (12).

2.11 Determination of drug content

Resinate prepared by above process was evaluatéoefarug content. Resinate equivalent to 10 mdro§ was
stirred with 100 ml of 0.1N HCI for 60 minutes,| tithe entire drug leached out, then the solutiors fitered.
Dilutions were made with 0.1N HCI and the drug emmtwas noted spectrophotometrically at 279 nmguéid N
HCI as blank (13).

2.1JIn Vitro drug release study from resinate

Resin ate equivalent to 4.16 mg of drug was subjetd dissolution studies using USP type |l disotuapparatus
at 50 rpm with temperature of 37+0.5°C and 900 fb8F (Simulated salivary fluid), similarly SGF (8ilated

gastric fluid) was also used as the dissolutionimmadAliquot equal to 5 ml was withdrawn at spectime interval

and it was filtered through what man filter, théuson was checked by UV spectroscopy at 279 nmcarahtity of

drug release was determined periodically (14). fBséng was carried out in triplicate.

2.8K Evaluation of the Tablet Blend
Physical properties such as bulk density, tappetitie compressibility index, and the angle of p®f blend
were determined (15).

Table No.1: Composition of Tablet of taste maskingy Kyron T-104 (B1-B3)

Sr.no Tablet ingredient

(mg) Bl B2 B3
1 DRC 4.7 4.7 4.7
2 Kyron T-314 5 7.5 10
3 Mannitol 60.84 58.34 55.84
4 Mcc 20 20 20
5 Aspartame 5 5 5
6 Talc 3 3 3
7 Mag.stearate 1 1 1
8 Aerosil 1 1 1

Total 100 100 100
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2.8L Formulation and optimization

The tablet consist of resin ate equivalent to 30dngg. Avicel (PH 102) and Pearlitol SD200 wereestdd as
diluents (Table No. 1). All the 3 batches were prep by direct compression method using single fpunachine.
The hardness of the tablet of each batch were tadaep constant (3 kg/cm2). The weight of thdetabf each
batch was adjusted to 100 mg. The tablet was etalutdr its tensile strength, weight variation, %albility,
disintegration time. Dissolution study of tabletasaxcarried out in simulated gastric fluids (16).

2.8M Comparison of optimized formulation with conventional marketed tablet
The In-Vitro drug release study of optimized foratidn and marketed tablet was done and compareaining
release.

2.2 Taste masking of Risperidone by Indiaon-204

In Experimental study for taste masking by Indi@f# are same as in taste masking of Risperidor¢ybyn T-
104 with little difference in some procedure. Pagten like effect of pH, temperature and taste eatidn was
studied in same manner as in taste masking in Kyr@04.

2.2A Preparation of resinate

Resinate were prepared by batch process in whigngiuantity (mg) of resin was placed in a beakataining

deionised water and allowed to swell for 30 minufescurately weighed Risperidone (drug: resin fjaivas added
and stirred for 30 minutes. The resinate obtainedewwashed with copious amount of deionised wathe

complexes were dried overnight in a hot air ove#02C (Gohekt al, 2005).

2.2B Optimization of concentration of resin on drug loading

An accurately weighed amount of Risperidone waseddb the different concentration of indion 204 foe
determination of optimized ratio with maximum drlegading (Birader, S.S., Bhagwati, S., Kuppasad R006).
Amount of maximum bound drug was determined atr&viby UV spectroscopy.

2.2CEffect of pH on maximum drug loading

Accurately weighed Risperidone was added to 20@frigdiaon 204 solution and slurred in 25 ml eatlpld 1.2,
2,3,4,5, 6,7, and 8 solutions (prepared froamaard solutions of hydrochloric acid and potasshyaroxide),
maintained at 25°C. (Chatap, V.K., Sharma, D.K.ptaw.B., 2008) The maximum drug-loading at pattcypH
was estimated.

2.2D Effect of temperature on maximum drug loading

Accurately weighed Risperidone was added to 200ofnigdiaon 204 solution and slurred in 25 ml ofatesed
water, maintained at different temperature such@3C, Room temperature using temperature-conttatiagnetic
stirring for 6 hour (Sohét al2004). Amount of maximum bound drug at the parictémperature was estimated.

2.2E Characterization of Risperidone -1ndiaon 204 complexes
The drug, resin and resinate were subjected toi¢otiransform Infra Red (FTIR) studies to checkglresin
interaction using FT/IR (Jasco — 470 plus).

2.2F Taste evaluation:

Taste evaluation of DRC was performed by voluntéethe age group of 19 to 22 years. The studyopatwas
explained and written consent was obtained fronuntglers. DRC equivalent to 10 mg risperidone wad imethe
mouth for 30 seconds by each volunteer. Bittertegsds were recorded instantly and then after 30 6@ sec. The
bitterness level was recorded against pure drugguai numerical scale. A numerical scale was usel thie
following values: 0 = tasteless, 1= acceptableshittss, 2= slight bitterness, 3= moderately bigesrand 4= strong
bitterness (Chandrasheletral, 2006).

2.2G Determination of drug content:

Resinate prepared by above process was evaluatdidefalrug content. Resinate equivalent to 10 mdro§ was
stirred with 100 ml of 0.1N HCI for 60 minutes,| tihe entire drug leached out, then the solutiors filhered.
Dilutions were made with 0.1N HCI and the drug emmtwas noted spectrophotometrically at 279 nmaguéid N
HCI as blank (Mahajast al,2004).

2.2HIn-Vitro drug release study from resinate:

Resinate equivalent to 4.6 mg of drug was subjetetissolution studies using USP type |l dissolutapparatus at
50 rpm with temperature of 37+£0.5°C and 900 ml 8FJSimulated salivary fluid), similarly SGF (Siratéd
gastric fluid) was also used as the dissolutionioradAliquot equal to 5 ml was withdrawn at spectiime interval
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and it was filtered through whatman filter, thewimin was checked by UV spectroscopy at 279 nmcaraahtity of
drug release was determined periodically (Dehal, 2006). The testing was carried out in triplicate.

2.21 Characterization of Risperidone I ndiaon-204 complexes
The drug, resin and resinate were subjected toi€odiransform Infra Red (FTIR) studies to checkginesin
interaction using FT/IR (Jasco — 470 plus).

2.2JEvaluation of thetablet blend
Physical properties such as bulk density, tappetitie compressibility index, and the angle of ep®f blend
were determined (Shirwaikat al, 2004).

2.2K Formulation and optimization

The tablet consist of resinate equivalent to 30dngg (Table No.2). All the 3 batches were prepargdirect

compression method using single punch machine. Hdrdness of the tablet of each batch were trieletep

constant (3 kg/cm2). The weight of the tablet afrebatch was adjusted to 100 mg (Tablet No.2). théet was
evaluated for its tensile strength, weight variati%o friability, disintegration time. Dissolutionusly of tablets was
carried out in simulated gastric fluids (Seaial, 2005).

Table No. 2: Composition of taste masked Tablet bydioan-204 (B4-B6)

Sr.no Tablet ingredient

(mg) B4 B5 B6
1 DRC 4.7 4.7 4.7
2 Kyron T-314 5 75 10
3 Mannitol 60.84 58.34 55.84
4 Mcc 20 20 20
5 Aspartame 5 5 5
6 Talc 3 3 3
7 Mag.stearate 1 1 1
8 Aerosil 1 1 1

Total 100 100 100

2.2L Comparison of optimized formulation with conventional marketed tablet
The In-Vitro drug release study of optimized foratidn and marketed tablet was done and compareaining
release.

RESULTS AND DISCUSSION
3.a Determination of maximum absorption (Amax) of drug

The maximum wavelength of Risperidoffemax)was observed at 279 nm which match with reportedeleagth.
It was illustrated in figure no. 1.

Figure No. 1 Ultra Violet spectroscopy spectra of Rperidone showAmax.
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3b. Standard curve for Risperidonein 0.1 N HCI

The standard calibratioourve of Resperidone in 0.1NHCI v established, when the absorption plotted ag;
concentration (Fig no.2he linear curves develog (Table No.3)From above it conclude that drug follows Be¢
Lambert law and hence authentic «

Calibration Curve

1.2 1

Absorbance /| AUC

0 10 20 30 40 50 60
Concentration

Figure No.2 Standard Calibration curve of Risperidme

Table 3 Standard Calibration Curve

Sr.No. Concentration Absorbance

fig/ml) (nm)
1 0 0
2 10 0.251
3 20 0.455
4 30 0.662
5 40 0.885
6 50 1.086

3.1 Result and discussion fofaste masking of Risperidone by Kyron -104

3.1AThe bitterness threshold of Risperidone

The bitterness threshold ofdperidone recognized by the volunteers was betv@g-45 ug/ml. From the majorit
of volunteers it was found that the threshold v of Risperidone was found to begfdml.

3.1B Result of effect of concentration of resin (on drug loading), pH, temperature and time on maximum drug
loading and optimization.

While studying the effect of concentration of resimdrug loading, maximum drug loading was foundatio 1:1
(drug: Kyron T-104) (Table No.4LComplexatiorbetween the drug and resin is essentially a prozfed#fusion of
ions between the resin and surrounding drug solutis the reaction is an equilibrium phenomenonximam
efficiency is best achieved in batch process. Huyilm time was shorter duo thinner barrier for diffusion of ion
as it is a continuous motion. Also higher swelleficiency in the batch process result in more atefarea for io
exchange. Hence the batch process is suitablexfaller particles. The swelling and trating properties of Kyron
T-104 affect the rate of ion exchange, which in turn efehe percentage drug loadi

In unswollen resin matrix, the exchangeable grommeslatent and coiled toward the backbone, herse deur
loading efficiency. The optimizegercentage drug loading (w) was found to be 980%0.16 for Kyron "-104 with
swelling time 30 minute. The equilibrium ion exclgann solution occurs stoichiometrically and heiscaffectec
by stirring time (Table Nb)

The optimized percentage drug loading (wt/was found to be 982t.14 for Kyron 1104 with stirring time 60
minutes (Table No.5Drug complexation involved exchange of ionisablegdand meal ion in resin. Such a mou
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of complexation between drug and resin affectedpByof media. Complexation was enhanced and wasdfoun
maximum at pH 6 (Table No.6).

Table No. 4. Effect of drug resin ratio on DRC (Drg-Resin complex) formation using Kyron T-104

Resins Ratio % drug bound to resins

1:1 11.7
11 25.2
11 11.55
1:1 14.25
1:2 12.6

Kyron T-104 12 15.75
1:2 15
1:2 11
1:3 16.5
1:3 0.3

Table No. 5 Effect of time on DRC (Drug-Resin comglx) formation using Kyron T-104

Resins Time (Hr) % drug baud to resins
82.11
87.34
91.21
94.42
96.23
96.53

Kyron T-104
pH-6
Ratio-1:1

OO [WIN|F-

Table No. 6. Effect of pH on DRC (Drug-Resin complg formation using Kyron T-104

Resins pH Ratio drug bound to
resins
5 11 11.7
6 1:1 21
7 11 11.55
8 1:1 14.25
5 1:2 12.6
Kyron T-104 3 12 15.75
7 1:2 15
8 1:2 11
8 1:3 16.5
7 1:3 0.3

Table No.7 Effect of room temperature on DRC (DrugResin complex) formation Kyron T-104

Resins Time (hr) % drug bound toesins
0.5 20.60
1 26.33
1.50 33.21
2 38.32
KYRON T-1|_C|)46(room temp) 23'50 5243122
pri-o. 3.50 58.45
Ratio-1:1 2 66.24
4.50 77.21
5 79.27
5.50 85.44
6 92.22

Efficient drug loading on Kyron T-104 in the expeéntal range 25-8C (Table No.7 and 8)Iincreased
temperature during complexation increases the aioz of drug and resin. The effect is more prormeaanfor
poorly water soluble and unionized drugs. Highengerature tends to increase the diffusion rateook iby
decreasing the thickness of exhaustive exchange. ZsRisperidone is water soluble ionizable ditegiperature
does not show any significant effect on drug absmmpand also cation exchange resins are signifigaffected by

temperature changes.
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Table No. 8 Effect of temperature at 48C on DRC (Drug-Resin complex) formation using KyronT-104

Resins  Time(hr) % drug bound to resins

0.5 18.21
1 27.20
1.50 36.45
2 42.12
Kyron T-104 2.50 50.22
At 40° 3 58.33
pH-6 3.50 66.77
Ratio- 1:1 4 74.32
4.50 82.24
5 89.56
5.50 94.35
6 98.21

3.1CTaste evaluation by panel method

Taste evaluation revealed that Kyron T-104 mas&ditter taste of the drug completely (Table No. 9)

Table No. 9. Evaluation of taste of Drug-resin conlpx (DRC)

Bitterness level after

Volunteers 10sec. 1min. 2min. 5 min. 10 min. 15mi
1 X 0 0 0 0 0
2 X X 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 X 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 0 0
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Figure No.3 FTIR Spectra of Risperidone
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3.1D Characterization of Risperidone- Kyron T-104 complexes

The interaction between the drug and the resimdéads to identifiable change in the IR profiledofig dispersion.
So Risperidone: Kyron T-104 was subjected to IRyamain order to evaluate possible interactiorwsein drug
and Kyron T-104. The FTIR spectra of Risperidond Risperidone-Kyron T-104 complex were shown inuirég
no. 3 and 4 respectively.

80—

T

AT
L |

20— e 2R : 1=~ § ; : it

T 1 ] T 1 T 1 T 7T T T T T T L | T 1 L} I LB L T 7T T T T L ] | T 1T 71 1 1 | 1

4000 3500 3000 2500 2000 1750 1500 1250 1000 70 5010
Figure No.4 FTIR spectra of Risperidone- Kyron T-1@ resin

3.1E Drug content
The drug content of resin was found to be 98.340540 %.

C a0 - s P 011 T=104

o o 10

Time(min)

Figure No. 5 In-Vitro drug release study from Rispeidone- Kyron T-104 resinate

3.1FIn-Vitro drug release study from resinate:

Samples were withdrawn, analyzed at 279 nm andeptage cumulative drug release was determined. The
presence of exchangeable ions of ionisable elgté®iin the salivary fluid may be responsible fustrelease. So
the drug resin complex is stable in salivary pHdgreriod of administration. The amount releasedssfficient to
impart bitter taste while the formulation passestigh the mouth to further parts of the gastroiimiat (Gl) tract.

In vitro drug release study was also performed in simulgdstric fluids (SGF) pH 1.2 (Fig. No.5). The dretpase
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from Kyron T-104 was found to be more than 85 %himit10 minutes in simulated gastric fluids (SGF)iath
shown in figure no.5.

3.1G Evaluation of tablets blend and tablet
The various evaluation test of tablet were donethait results were in the standard limits presdiin officially in
Indian Pharmacopoeia (Table No. 10).

Table No.10: Powder and tablet evalution of optinzed batch

Parameter Optimized batch
Bulk density 0.535 gm/ml
Tapped density 0.614 gm/ml
Compressibility 13.84

index

Hauners ratio 1.178

Angle of repose 2852
Friability 0.60 %
Disintegration 20 Secound
Weight variation 100.1  Kg/ém
Thickess 34 mm
Diameter 5.3 mm

3.1H Dissolution study of Tablet
Dissolution study of tablets revealed that morent8a % of the drug was released within ten min(ifeble No 11).
Drug release pattern was shown in figure no. 6.

Table No. 11: Dissolution study of optimized tabkeformulation

S.No Time (min) % Cumulative release
1. 5 83.51 19.
2. 10 98.12 +9.1
120 -
100 -
80 -
R
]{':: 60
N === Risperidone"Kyron T-104
© a0 - complex
20 4
i} T T I
0 5 10
Time

Figure No. 6 In-Vitro drug release of taste maske®rodispersible tablet by Kyron T-104 resin

3.1l Comparison of optimized formulation with conventional marketed tablet

The In-Vitro drug release study of optimized foratidn and marketed tablet was done and compareaining

release. Result was illustrated in table no.12cmdparative drug release pattern of conventionsp&idone tablet
and optimized tablet represent in figure no. 7.i@jzed tablet had more drug released compare toestional

marketed tablet.
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Table No. 12. Comparison of optimized with conventinal marketed tablet

Sr. No Time(min) Cumulative % release from  Cumulative % releasérom
conventional meated tablet  optimized batch

1. 5 80.12 3.2 84.57 + 0.15

2. 10 95.33+0.18 100.16 + 0.26
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Figure No.7 Comparison of optimized formulation oftaste masked Orodispersible tablet by Kyron T-104vith conventional marketed
tablet of Risperidone

3.2 Result and discussion for Taste masking of Risgdone by Indiaon-204

3.2A The bitterness threshold of Risperidone:

The bitterness threshold of Risperidone recognimethe volunteers was between 35i¢8ml. From the majority
of volunteers it was found that the threshold vatiRisperidone was found to be gg/ml.

3.2B Result of effect of concentration of resin (on drug loading), pH, temperature and time on maximum drug
loading and optimization.

While studying the effect of concentration of resimdrug loading, maximum drug loading was foundaitio 1:2
(drug: indiaon 204) (Table No0.13). Complexationvietn the drug and resin is essentially a procesdsfakion of
ions between the resin and surrounding drug salutis the reaction is an equilibrium phenomenonximam
efficiency is best achieved in batch process. Huyiiim time was shorter due to thinner barrierddfusion of ions,
as it is a continuous motion. Also higher swellgf§ciency in the batch process result in more atefarea for ion
exchange. Hence the batch process is suitablerfalier particles. The swelling and hydrating prajesrof Indiaon
204 affect the rate of ion exchange, which in taffiects the percentage drug loading. In unswolésirmatrix, the
exchangeable groups are latent and coiled towadackbone, hence less drug-loading efficiency. Gjitémized
percentage drug loading (wt/wt) was found to be.40@£0.16 for Indiaon 204 with swelling time 30 miau

The equilibrium ion exchange in solution occursicttmmetrically and hence is affected by stirringne. The
optimized percentage drug loading (wt/wt) was foundbe 100.22+.14 for Indiaon 204 with stirring &n60
minutes.

Drug complexation involved exchange of ionisableagdand metal ion in resin. Such a mode of compiexat
between drug and resin affected by pH of media. @eration was enhanced and was found maximum a8 pH
(Table no.14).

Efficient drug loading on indiaon 204 in the expeental range 25-8C (Table No. 15 and 16lncreased
temperature during complexation increases the aioz of drug and resin. The effect is more proreghfor
poorly water soluble and unionized drugs. Highengerature tends to increase the diffusion rateook iby
decreasing the thickness of exhaustive exchange. ZsRisperidone is water soluble ionizable ditegiperature
does not show any significant effect on drug absmmpand also cation exchange resins are significaffected by
temperature changes.
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Table No. 13 Effect of drug resin ratio on DRC fornation using Indion-204

Resins Ratio % dybound to
resins

1:2 17.7
1:2 19.8
1:2 21

Indion-204 1:2 111
1:2 25.2
1:2 13.5
1:2.5 9.6

Table No. 14 Effect of pH on DRC formation usuing hdion 204

Resins pH Ratio %druigound to resins
4 1:2 17.7
5 1:2 19.8
6 1:2 21
Indion 204 7 1:2 11.1
8 1:2 25.2
8 1:2.5 135
9 1:2 9.6

Table No. 15 Effect of room temperature on DRC forration using indion 204

Resins Time (hr) % drug bound to ress
0.5 17.12
1 24.12
Indion 204 1.50 30.11
(Room temp) 2 35.23
2.50 41.56
pH-8 3 48.21
Ratio-1:2 3.50 54.26
4 60.23
4.50 67.22
5 72.26
5.50 80.23
6 87.33

Table No. 16 Effect of temperature at 48 on DRC formation using Indion 204

Resins Time(hr) % drug bound to resins

0.5 14.11
1 23.11

Indion 204 1.50 32.44
At 40% 2 40.43
2.50 47.23
pH-9 3 56.80
Ratio-1:1 3.50 62.22
4 69.21

4.50 77.13

5 85.66

5.50 90.21

6 95.45

Table No. 17 Evalution of taste resinate of Rispedbne and Indion 204

Volunteers Bitternessvel after
10sec. 1 min. 2min. 5min. 10 min. 15mi

plolo|~|o|o| s w|N|-
o|o|o|x|o|o|o|o|X|X
o|o|o|o|o|o|o|o|X|°
o|o|o|o|o|o|o|o|P|o
o|o|o|o|o|o|o|o|o|o
o|o|o|o|o|o|o|o|o|o
o|o|o|o|o|o|o|o|o|o
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3.2CTaste evaluation by panel method:
Taste evaluation revealed that Indiaon-204 maskéitter taste of the drug completely (Table N9. 17

3.2D Characterization of Risperidone I ndaion-204 complex

The interaction between the drug and the resimdéads to identifiable change in the IR profiledofig dispersion.
So Risperidone: indiaon 204 were subjected to Ii&tyais in order to evaluate possible interactiotwieen drug and
Indiaon 204. The FTIR spectra of Risperidone argp&idone-Indiaon 204 complex were shown in fique and
8 respectively.

4000 PO fz.*::;m -,-=:-'-ﬂ 2000 1500 1.nrr.~‘} 500
Figure No.8 FTIR spectra of Risperidone- Indiaon 28 resin
3.2E Drug content
The drug content of resin was found to be 94.340540 %.
120 -
100 -
B %0 4
P
c1

0 -
o 40 - == | nclion-204

] 5 10

Tinne(nin)

Figure No.9 In-Vitro drug release study from Rispeidone- Indiaon 204 resin resinate

3.2FIn-Vitro drug release study from resinate
Samples were withdrawn, analyzed at 279 nm andeptage cumulative drug release was determined. The
presence of exchangeable ions of ionisable elgté®iin the salivary fluid may be responsible tustrelease. So
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the drug resin complex is stable in salivary pHdqueriod of administration. The amount releasedssfficient to
impart bitter taste while the formulation passesuigh the mouth to further parts of the gastrotimat (Gl) tract.
In vitro drug release study was also performed in simulgdstric fluids (SGF) pH 1.2 (Fig. No.9). The dretpase
from Indiaon 204 was found to be more than 85 %iwil0 minutes in simulated gastric fluids (SGF).

3.2G Evaluation of tablet blend and tablets
The various evaluation test of tablet were donethait results were in the standard limits presdiin officially in
Indian Pharmacopoeia (Tablet No.18).

Table No. 18 Evalution of taste resinate of Rispatone and Indion 204

Volunteers Bitterness\el after
10sec. 1 min. 2min. 5min. 10 min. 15mi

plo|o|~|o|o|sw|h| -
o|o|o|x|o|o|o|o XX
o|o|o|o|o|o|o|o|X|°
o|o|o|o|o|o|o|o|@|o
o|o|o|o|o|o|o|o|o|o
o|o|o|o|o|o|o|o|o|o
o|o|o|o|o|o|o|o|o|o

3.2H Dissolution study of Tablet
Dissolution study of tablets revealed that morentB& % of the drug was released within ten min(iesble
No0.19). Drug release patter was shown in figurelifo

Table No. 19: Dissolution study of optimized tabkeformulation

S .No Time (min)%  Cumulative release
1. 5 B
2. 10 118.
120 4
1o 4
B0
R
P
C 60
0 .
an 4 sl | iclion 204
20 A
0 T r 1
0 5 10
Time (1nin)

Figure No.10 In-Vitro drug release of taste maske@rodispersible tablet by Indiaon 204 resin

3.21 Comparison of optimized formulation with conventional marketed tablet
The In-Vitro drug release study of optimized foratidn and marketed tablet was done and compareining
release. Result was illustrated in table no. 2mparative drug release pattern of conventional &idpne tablet

and optimized tablet represent in figure no. 11tiiged tablet had more drug released compare twergional
marketed tablet.
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Figure No.11 Comparison of optimized formulation oftaste masked Orodispersible tablet by Indiaon 204ith conventional marketed
tablet of Risperidone

Table No. 20: Comparison of optimized with conventinal marketed tablet

Sr.no Time(min) Cumulative % release from Cumulative % releaserbm
conventiomahrketed tablet optimized batch

1 5 78.12 +0.23 81.39 48).
2. 10 96.33 +0.18 100.04+ 0.26
CONCLUSION

Use of cation exchange resin offers good methodpfeparing taste-masked substrate of RisperidonieileW
studying the effect of concentration of resin onglfoading, maximum drug loading were found incatil for
drug: Kyron T-104 and 1:2 for drug- Indiaon 204 g@dex. Taste evaluation revealed that not only Kyfeti04 but
also Indion 204 masks the bitter taste of the degperidone completely. Results obtained in thigkwbow that
both drug-resin complex effectively masked bitesté of Risperidone. Result of effect of conceitnabf resins
(on drug loading), pH, temperature and time on maxh drug loading evaluated and optimization weraedo
Dissolution study of tablets revealed that moratBa % of the drug was released within ten minindsoth tablets
masked by Kyron T-104 and Indiaon 204. Thus, batmmexation of Risperidone with Kyron T-104 and
Risperidone- Indiaon 204 increases acceptability galatability of formulated rapid disintegratingbtets.
Comparison of optimized formulation with conven@gbmarketed tablet was done and more drug releasess
time from optimized tablet compare to marketed ewmional tablet. Superdisintigrant play key rolermmediate
drug release. The results of this study can alsextrapolated to other intensely bitter drug bytahle selection of
resin. So in this study successfully taste maskifidRisperidone by two ion exchange resin Kyron BIhd
Indiaon 204 independently.

REFERENCES

[1]R. Chang, X. Guo, B. Burnside , R. CoudPharm Tech North An200Q 12; 52-8.
[2] D. Kaushik , H. Dureja, T. Sainilndian Drugs.2004 41(4), 187-193.

[3] URL- http://en.wikipedia.org/wiki/Risperidon@nd February 2012.

[4] URL- http://www.drugbank.com/Risperidon&rd February 2012.

[5] URL- http://www.drug.com 3rd February 2012.

[6] L. Lachman, H. A. Lieberman, J. L. Kanig, The Theand Practise of Industrial Pharmacy. Bombay: Yiasg
publication housel987 293-345.

[7]1 M. Gohel, P. Jogand. Pharm. Sci2005 52-64.

[8] S. Birader, S. Bhagwati, |. Kuppasadht, J. Pharmacol2006 4, 516-519.

[9] V. Chatap, D. Sharma, V. Gupharm. Times2008,6, 40.

[10]H. Sohi, Y. Sultana, R. KhaiDQrug Dev. Ind. Pharm2004,30, 429-448.

1735
Scholar Research Library



Nilesh M. Ghugeset al Der Pharmacia Lettre, 2012, 4 (6):1721-1736

[11]K. Vijay, D. Mishra ,Indian Drugs 2006 43, 117-121.

[12]N. Chandrashekar, P. Kulkarni, P. Parimété, J. Pharm 2006,14-17.

[13]H. Mahajan, B. Kuchekar, A. Badhaind. J. Pharm. Sck004 66, 238-240.

[14]V. Devi, A. Asha, R. Pai , M. Reddy , M. Raghveadindian Drugs 2006 43, 548-552.
[15]A. Shirwaikar, A. Rameshnd. J. Pharm. Sc2004,66, 422-426.

[16]H. Seong, F. Yourong , K. Frostaxpert Opin. Drug Del2005 2, 1107-1116.

1736
Scholar Research Library



