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Abstract
During the last decade, the demand for mouth dissolving tablets has been growing, especially for geriatric and
pediatric patients because of swallowing difficulties. Ondansetron Hcl as the model drug is a serotonin receptor (5HT3) antagonist used in the prevention of chemotherapy induced nausea and vomiting. In this present study, the bitter
taste of Ondansetron Hcl was masked using drug: Indion 204 in different ratios (1:1–1:3) and drug: eudragit E 100
in different ratios (1:1–1:4). For taste masking the ratio of drug: Indion 204 and drug: eudragit E 100 were optimized
to 1:2 and 1:4 respectively by time intensity method. The FTIR studies showed drug and carrier were compatible.
These were then compressed into tablets by direct compression method with using different superdisintegrants like
Indion 414 in 1%, 1.5% and 2% concentration and croscarmellose sodium in 2%, 3% and 4% concentration. All
formulations were evaluated for disintegration time, wetting time, weight variation, percentage friability and in vitro
dissolution rate. Formulations with 2% Indion 414 and drug: Indion 204 in 1:2 ratio (DR6) and with 2% Indion 414 and
drug: eudragit E 100 in 1:4 ratio (DE6) showed the disintegration time 10 seconds, 15 seconds and wetting time 30
seconds, 33 seconds respectively. In vitro dissolution studies of both formulations showed more than 90% drug
released within 15 minutes. In vitro release profile, disintegration time and wetting time were remaining unchanged
after two months when stored at 250C / 60% RH and at 400C / 75% RH.

Key words: Fast dissolving tablets, in-vitro disintegration time, wetting time, Ondansetron HCL.
Introduction
Patients often experience inconvenience in swallowing
conventional tablets when water is not available.
Furthermore, patients who have swallowing problems
encounter difficulties in taking tablets [1], particularly
pediatric and geriatric patients. Such problems can be
resolved by means of mouth disintegrating tablet. This
tablet disintegrates instantaneously when put on tongue,
releasing the drug, which dissolves or disperses in the
saliva[2]. Some drugs are absorbed from the mouth,
pharynx and esophagus as the saliva passes down into
the stomach. In such cases, bioavailability of drug is
significantly greater than those observed from
conventional tablet dosage form[3].
Ondansetron hydrochloride is a 5-HT3-receptor
antagonist used as anti-emetic in conditions like motion
sickness. In cancer chemotherapy, drug induced nausea
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and vomiting may occur so regularly that anticipatory
vomiting occurs when patients return for treatment before
the chemotherapeutic agent is given. If not controlled,
the discomfort associate with drug induced emesis may
cause a patient to refuse further chemotherapy. In this
condition ondansetron hydrochloride is a drug of
choice[4].The main criteria for mouth dissolving tablets
is to disintegrate or dissolve rapidly in oral cavity with
saliva in 15 sec to 60 sec, without need of water and
should have pleasant mouthfeel [5]. It has been reported
that ondansetron hydrochloride possess bitter taste hence
the primary objective is to mask the bitter taste and
further developing the drug into mouth dissolving tablets.
Materials and methods
Ondansetron Hcl, Indion 204, Indion 414 , Eudragit E
200
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100, Croscarmellose sodium ,Avicel 101, Perteck-M,
Aspartame, Pineapple flavor, Magnesium stearate,
Aerosil are supplied by Lincoln Pharmaceuticals Ltd.,
Ahmedabad .
Formulation of FDTs of Ondestron HCL: Indion 204 AND
Ondestron Hcl: Eudragit E 100 by Direct compression Method

Formulation
Mouth dissolving tablets of ondansetron Hcl:
resin complex and ondansetron Hcl: eudragit E100
granules were prepared using direct compression
method after incorporating different superdisintegrants
such as INDION 414, croscarmellose sodium (AcDi-Sol) in different concentrations. Six formulations of
each ondansetron Hcl: resin complex and ondansetron
Hcl: eudragit E100 granules were prepared and each
formulation contained one of the two superdisintegrants
in different concentration. The methods of preparation,
amount of resinates and drug: eudragit E 100 granules
equivalent to drug, and other tabletting excipients were
kept constant to avoid the influence of these on the
results.Ondansetron Hcl resin complex (resinate) tablet
containing 35.97mg resinate equivalent to 10mg of
Ondansetron Hcl were prepared by using perteck–
M, avicel PH 101, as directly compressible diluents,
Ac-Di-Sol, INDION 414, were tried as a
superdisintegrants. Resinate, perteck–M and avicel PH
101 were mixed in a glass mortar using a pestle.
Superdisintegrants were incorporated in the powder
mixture; aspartame (Sweetening agent), Flavor
(Pineapple flavor), menthol were added to enhance the
palatability of tablet and finally aerosil was added as

lubricant. The mixture was weighed (125mg), die cavity
of tablet machine was set for 125mg, and then tablet
was compressed with 6mm flat punches using a
Cadmach single punch tablet machine. By keeping
weight of the tablet constant all the batches were
prepared by direct compression method using single
punch tablet machine at a fixed compression force. In
the given formulations avicel 101 and perteck M®were
used as directly compressible diluents. Perteck M® due
to its negative heat of solution produces cooling
sensations in the mouth while avicel 101 due to its high
swelling index facilitates the rapid disintegration.
Aspartame was selected as sweetening agent due to its
intense sweetness. So it requires in very small quantity
and it does not possess bitter after taste. Flavors are
added to enhance the palatability of the preparation.
Indion 414, croscarmellose sodium were used as a
superdisintegrants due to its high swelling index and it
requires in very small quantity for rapid disintegration
of tablets.
In similar fashion the tablet of ondansetron Hcl eudragit
E100 matrix (granules) were prepared containing drug
eudragit E100 granules 52.08 mg, granules equivalent
to 10mg of ondansetron Hcl.
Bitter taste was masked by,
i. complex with ion exchange resin - Indion 204.
ii. prepared granules with cationic polymer –
Eudragit

TABLE 1: FORMULATIONS OF FDTs OF ONDANSETRON Hcl-INDION 204
Ingredients

DR1
[mg]

Resinate (Equivalent to 10mg 35.97
of Ondansetron Hcl)
Perteck-M (Mannitol)
47.49
Avicel PH 101 (MCC)
31.67
Crosscarmellose Sodium [Ac Di Sol]
INDION 414
Aerosil
0.625
Aspartame
3.125
Menthol
0.5
Pineapple Flavor
3.12
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DR2
[mg]

DR3
[mg

DR4
[mg]

DR5
[mg]

DR6
[mg]

35.97

35.97

35.97

35.97

35.97

46.75
31.16
2.5
0.625
3.125
0.5
3.12

45.99
30.67
3.75
0.625
3.125
0.5
3.12

48.25
32.16
5
1.25
0.625
3.125
0.5
3.12

47.87
31.92
1.87
0.625
3.125
0.5
3.12

47.50
31.66
- 2.5
0.625
3.125
0.5
3.12
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TABLE 2 : FORMULATIONS OF FDTs OF ONDANSETRON Hcl-EUDRAGIT E 100
Ingredients
Granules (Equivalent to 10mg
of Ondansetron Hcl)
Perteck-M (Mannitol)
Avicel PH 101(MCC)
Crosscarmellose Sodium
[Ac Di Sol]
INDION 414
Aerosil
Aspartame
Menthol
Pineapple Flavor
Tablet Weight

DE1
[mg]
52.88

DE2
[mg]
52.08

DE3
[mg]
52.08

DE4
[mg]
52.08

DE5
[mg]
52.08

DE6
[mg]
52.08

37.04
25.21

37.09
24.71

36.34
24.21

38.59
25.71

38.21
25.47

37.84
25.21

2.5
0.625
3.125
0.5
3.12
125

3.75
0.625
3.125
0.5
3.12
125

5
0.625
3.125
0.5
3.12
125

1.25
0.625
3.125
0.5
3.12
125

1.87
0.625
3.125
0.5
3.12
125

2.5
0.625
3.125
0.5
3.12
125

TABLE 3: Comparison of D.T. AND W.T OF FDTs OF ONDANSETRON Hcl-INDION 204
Formulation

D.T. in sec

DR1
DR2
DR3
DR4
DR5
DR6

W.T in Sec

23 sec
18 sec
12 sec
18 sec.
15 sec
10sec

42 sec.
40 sec
35 sec
40 sec
38sec
30 sec

TABLE 4 : Comparison of D.T. AND W.T of MDTs of ONDANSETRON Hcl-Eudragi E 100
Formulation
D.T. in sec
W.T in Sec
DE1
25 sec.
44 sec
DE2
20 sec.
41 sec
DE3
18 sec.
35 sec
DE4
25 sec.
42 sec
DE5
20 sec.
40 sec
DE6
15 sec.
33 sec

TABLE No. 5 : Dissolution Profiles of FDTs of ONDANSETRON Hcl-INDION 204
Formulation % Release after
2.5min
DR1
DR2
DR3
DR4
DR5
DR6

Journal of Pharmacy Research

% Release after
5min

% Release after
7.5min

% Release
after 10min

72.31
75.52
82.71
78.1
80.15
89.61

84.15
86.1
91.03
87.31
89.31
94.67

94.78
95.53
98.79
96.03
98.13
100.01

60.71
65.28
73.12
67.39
72.11
78.62
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Graph no. 1 : Comparison of D.T. AND W.T OF FDTs OF
ONDANSETRON Hcl-INDION 204

Graph no.2 Comparison of D.T. AND W.T of MDTs of
ONDANSETRON Hcl-Eudragit E 100

D.T. and W.T.profiles of MDTs of
ondansetron HCL-INDION 204

D.T. and W.T.profiles of MDTs of ondansetron
HCL-Eudragit E 100
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Graph no. 3 Dissolution Profile of FDTs OF ONDANSETRON HclINDION 204
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Graph no. 4 Dissolution Profile of FDTs OF ONDANSETRON HclEUDRAGIT E 100
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TABLE No.6 : Dissolution Profile of FDTs OF ONDANSETRON Hcl-EUDRAGIT E 100
Formulation
DE1
DE2
DE3
DE4
DE5
DE6

% Release after
2.5min
67.03
73.21
75.23
71.23
76.12
77.42

% Release after
5min
81.13
85.23
89.72
85.37
88.71
90

% Release after % Release after
7.5min
10min
86.21
95.4
89.71
97.01
94.2
99.21
90.12
97.79
93.21
99.0
94.82
100.22

TABLE No.7 : Comparison of Formulated Tablets with Marketed
Tablets

Parameters
Hardness (Kg/cm2 )
Friability (%)
D.T. (sec.)
W.T. (sec.)

Marketed Tablet
4.0
0.92
45
58

DR6
4.0
0.72
10
30

DE6
3.8
0.76
15
33

Results and Discussion
The present study was carried out to prepare ondansetron hydrochloride mouth dissolving
tablets that can be used in the treatment of motion
sickness. The bitter taste of Ondansetron HCl was
masked by using weak acid cation exchange resin
(INDION 204) and cationic polymer (Eudragit E
100). Mouth dissolving tablets can be prepared by
8
usingdirectcompressionmethod
. Direct compression method was carried out by using super
disintegrants like INDION 414 in 1%, 1.5% and
2% concentration and croscarmellose sodium in
2%, 3% and 4% concentration. Six formulations
(DR1 - DR6) were prepared by using drug resin
(Indion – 204) complex and six formulations were
prepared by using drug Eudragit E-100 granules.
The prepared tablets in all formulations
possessed good mechanical strength with sufficient
hardness and the values obtained lies between 3.6
- 4.0kg/cm2 . Percent friability was less than1% in
the all formulations and the values obtained lies be-
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tween 0.72 – 0.84%. All the tablets from each formulation
passed weight variation test, as the percentage weight variation was within the pharmacopoeial limits. The thickness was
almost uniform in all formulations and the values obtained were
between 2.5 – 2.6 mm.
The disintegration time and wetting time for DR1–DR6 formulations were shown in table no. 3 and graph no. 1.The
disintegration time and wetting time for DE1 – DE6 formulations were shown in table no. 4 and graph no. 2.In vitro dissolution profiles for DE1 – DE6 formulations were shown in
table no. 6 and graph no. 4.The batch DR6 and DE6 were
found to have disintegration time of 10 seconds and 15 seconds respectively. Hence batches DR6and DE6containing
INDION 414 (2%) were chosen for further studies. The
optimized formulations (DR6 and DE6) were then compared
with the marketed tablet for disintegration time, wetting time,
hardness friability. The results were shown in table no. 7. Stability studies were carried out at 25° C / 60% RH and 40° C
/ 75% RH for 2 months. Different parameters like disintegration time, hardness, friability and dissolution rate were evaluated. Both the formulations showed no significant variations
in all the parameters and were found to be stable.
Summary and conclusion
Ondansetron Hcl is serotonine receptor (5HT3 ) antagonist. It is an antiemetic drug. It is widely used in the management of nausea and vomiting induced by cytotoxic chemotherapy and radiotherapy. It is also used for the prevention and treatment of postoperative nausea and vomiting.
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Ondansetron is well absorbed from gastrointestinal tract and
undergoes first pass metabolism. Ondansetron Hcl is
bioavailable by oral route. It has a very bitter taste. Taste
plays an important role in the patient acceptability as far as
mouth dissolving/ dispersible tablets are concerned. Therefore the bitter taste of drug i.e. Ondansetron Hcl was successfully masked by the use of ion exchange resin and by use
of eudragit E 100. In the present study the use of weak cation exchange resin INDION 204 was used.
Ion exchange resin and eudragit E100 were chosen for the
taste masking of bitter drug due to the following reasons.
v Complete taste masking is possible.
v Economically affordable.
v Take minimum preparation time.
v Does not affect the bioavailability of the drug.
v The main rational for the formulation of mouth dissolving/
disintegrating tablet is as follows.
v It will be convenient for elderly patients and pediatric
patients.
v It does not require water at the time of administration.
v Easy administration for bedridden patient.
The step-by-step studies were carried on to develop an acceptable taste masked mouth dissolving tablet.
Initially an appropriate grade of eudragit was selected.
Eudragit E100 was selected for the taste masking of
ondansetron Hcl. The taste-masked granules of drug and
eudragit E100 were prepared by simple mass extrusion technique using syringe. The eudragit E100 and drug were mixed
and ethanol was added in it to form a gel. This gel was then
extruded from syringe to form a stringe. Ethanol was then
evaporated. After complete evaporation of ethanol the stringe
was crushed. These taste-masked granules were evaluated
for taste and drug content was determined by U.V. Spectrophotometer at 248nm. The optimum drug eudragit E100 ratio was found to be 1:4.Dissolution studies indicate that the
complete drug was released from the taste-masked granules
of Drug: Eudragit E100 within 10 minutes in simulated gastric
Journal of Pharmacy Research
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fluid pH 1.2. Initially an appropriate resin responsible for taste
masking of drug was selected. The resin selected for the
present work was INDION 204 a weak cation exchange
carboxylic acid resin for taste masking purpose. Weak cation exchange resin was selected here because of its weak
binding capacity and basic nature of Ondansetron Hcl; therefore it was selected for immediate release taste masking formulation. These resins were pretreated to remove organic
and colored impurities. The moisture content of the resin was
calculated and it was found to be in acceptable range. Resinate (drug: resin complex) was prepared by batch process
and the drug content was determined by SHIMANDZU U.V.
Spectrophotometer at 248nm. Prepared resinate was studied for the effect of pH and drug resin ratio. The optimum pH
and drug resin ratio was found to be 4 and 1:2 respectively.
Dissolution studies indicate that complete drug was released
from resinate within 10 min. The physical properties like bulk
density, angle of repose and the shape of resinate were found
to be 0.7843g/cm3 , 27.540 and irregular respectively
.
Mouth dissolving tablet of taste masked drug resin
complex and
drug eudragit E 100 granules were prepared using perteck-M (mannitol),avicel 101, aspartame,
pineapple flavor, menthol, aerosil and different
superdisintegrants.
Six formulations each of drug eudragit E100 granules (DE1-DE6) and drug resin complex (DR1-DR6) were
prepared by varying the concentration of superdisintegrant
and keeping other excipients constant. Formulations DR1 to
DR3 and DE1 to DE3 were prepared by using
Croscarmellose sodium in 2%, 3%, and 4% concentration.
Formulations DR4 to DR6 and DE4 to DE6 were prepared
by using INDION 414 in 1%, 1.5% and 2% concentration.
Tablet weight was kept constant i.e. 125 mg.
The batch DR6 and DE6 were found to have disintegration time of 10 seconds and 15 seconds respectively.
205
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Hence batches DR6and DE6containing INDION 414 (2%)
were chosen for further studies. The optimized DR6 and DE6
formulations were evaluated for hardness, friability, weight
variation, thickness, disintegration time, wetting time and dissolution study. The hardness, In vitro disintegration time,
wetting time and friability of formulations DR6 & DE6 were
found to be 4kg/cm2 , 10 seconds, 30 seconds, 0.72% and
3.8kg/cm2 , 15 Seconds, 33seconds, 0.76% respectively. All
the tablet formulations passes weight variation test. The dissolution studies of both DR6 and DE6 tablet formulation
showed that more than 90% of drug was released with in 7.5
minutes. The formulated tablet was then compared with the
marketed tablet for disintegration time. The result showed
that the formulated tablet disintegrated in 10-15 seconds as
compared to 40-45 seconds for marketed ondansetron tablet (ZOFER MD). Stability studies were carried out at 25O C
/ 60% RH and 40O C / 75% RH for 2 months. Different
parameters like disintegration time, hardness, friability and
dissolution rate were evaluated. By observing the effect of
storage and temperature on disintegration time, rate of dissolution, friability and hardness, it was confirmed that the formulated tablet posses good stability. Stability study results
confirm that all parameters of prepared formulation remain
unchanged It was concluded that the methods used for taste
masking of bitter drug were found to be effective and mouthdissolving tablet of the same passes all the pharmacopoeial
standards. From above discussion it was concluded that the
successful formation of tasteless mouth dissolving tablet of
Ondansetron Hcl can be done by using INDION-414 than
Croscarmellose sodium as a superdisintegrant. Thus an ideal
bitterness’ mouth dissolving / disintegrating Ondansetron Hcl
tablets were prepared.
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