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The purpose of study was to evaluate the potential of microspheres for taste
masking when incorporated into orally disintegrating tablets. The tablets were produced
by simple wet granulation technique with a model compound (Ampicillin and Cloxacillin)
which is moderately bitter. The formulating procedure had two variables to obtain good
taste masking with desirable characteristics. It was found that ethyl cellulose was the
best for masking the unpleasant taste of ampicillin and cloxacillin among the six kind of
polymers investigated. The influences of other formulation factor, i.e. dichloromethane-
acetone ratios and ethyl cellulose polymer ratios on the properties of microspheres were
also examined. In conclusion, the results of the present study will be helpful for the
preparation of oral forms of Ampicilin and Cloxacillin with an acceptable taste.
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Although tablets and capsules constitute
a major portion of the drug delivery systems, some
patient groups, such as pediatrics, geriatrics, and
bedridden or disabled patients, may have
difficulties in swallowing such dosage forms. Many
pharmaceutical manufacturers are now switching
to orally disintegrating tablet (ODT) technology
and offering a wider choice of pharmaceutical

actives covering many therapeutic categories to
both physicians and patients1. To meet these
medical needs, formulators have devoted
considerable efforts to develop a novel dosage
form known as orally disintegrating tablet (ODT),
which can disintegrate rapidly in the saliva without
water However, taste masking for some
pharmaceutical actives with bitter or unpleasant
taste can be challenging for this dosage form to
achieve patient acceptability. Elderly individual
having difficulty in swallowing, found difficult in
taking medications prescribed in conventional
tablet and capsules form. The problem of
swallowing is also evident in paediatrics patients.
The dispersible tablets overcome all the above
problems and thus offer an alternate form of oral
medication, which provide patients with a more
convenient means of taking their medication. The
aim of the present study is to develop dispersible
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tablet formulation adopting a conventional process
and compression equipment so that the technology
implantation is easier and cost effective. A
combination of super disintegrating agents will be
added in the formulation to achieved rapid
disintegration of the tablet in the oral cavity. An
antibiotic drugs, ampicillin and cloxacillin are chose
for the study, which is ideal candidate for
dispersible tablet2-4.

Ampicillin and Cloxacillin, is beta-lactam
antibiotic an effective in the treatment of urinary
tract infection, respiratory tract infection meningits,
gonrrhoea, typhoid fever etc.

Taste masking for some pharmaceutical
actives with bitter or unpleasant taste can be
challenging for this dosages form to achieve patient
acceptability5.

The mechanism of the taste masking
method may be summarized as following. The taste
masks the distasteful sensation by addition of
flavors, sweeteners and effervescent agents. The
second is avoiding the bitter drug coming into
direct contact with patients taste buds by coating6.
Hence the purpose of study was to evaluate the
potential of microspheres for taste masking when
incorporated into orally disintegrating tablets.

MATERIAL AND METHODS

Materials
Ampicillin and Cloxacillin (Zim Labs. Pvt.

Ltd., Nagpur) was used as a water insoluble model
drug with a very bitter taste. Ethyl cellulose (Loba
chemie. Pvt. Ltd., Mumbai) dicholoromethane
(Loba chemie. Pvt. Ltd., Mumbai) acetone
(Lobachemie. Pvt. Ltd., Mumbai), polyvinyl alcohal
(Lobachemie. Pvt. Ltd., Mumbai) were used. All
other chemicals and solvents used were of
analytical reagent grade.
Preparation of microspheres

All microspheres were obtained by the
emulsion solvent diffusion method using distilled
water as an external phase, in which 1% of PVA
was dissolved as an emulsifier. The internal phase
consisted of a good solvent and a bridging liquid
involving ampicillin, polymer7.

At first, the drug and polymer were co-
dissolved in an organic solvent mixture that was
composed of ethanol, acetone (good solvent) and
dicholomethane (bridging liquid). The drug solution

was slowly injected via a syringe into the external
water phase (poor solvent) under agitating. The
system was stirred continuously for about 1 hr.
Along with the good solvent diffusing into the
poor solvent, droplets gradually solidified and
formed microspheres8,9.

Then, the system was filtered to separate
the microspheres from the preparation system. The
resultant product was washed with distilled water
and dried in an oven at 400C for 12 hr. the whole
process was carried out at room temperature10.
Taste evaluation

The taste study was checked by using
panel method. For this, ten volunteers were
selected. To each of the volunteers, solution of
pure drug and suspension of microspheres in
distilled water were given, and asked to put it on
the tounge for 10 seconds to check the taste.
Bitterness levels were recorded immediately and
threafter 10 minutes on a 0-3 scale with 0 being
thresold, 1 slight, 2 moderate and 3 strong bitter11,12.
Formulation study

Dispersible tablet containing 60 mg
equivalent of Ampicilin and Cloxacillin were
compressed on single stroke tablet machine (Rolex
Ltd. Ambala). The dispersible base was used as a
disintegrating agent. The granules of dispersible
base were made by wet granulation method by
mixing ethyl cellulose, maize starch, and aerosil in
the ratio 10:7:313-15.
Tablet evaluation

The prepared tablets were evaluated for
appearance, hardness, friability, and disintegration
time, uniformity of dispersion, weight variation test
and content uniformity test, which are as fallows16.
Appearance

Five tablets were broken and the broken
sections were examined.
Hardness

Five tabletes were individually tested
Monsanto hardness tester17, 18.
Friability (% loss)

Ten tablets accurately weighed were
subjected to 4 minute friability testing using Roche
friabillator. The tablets were collected. Weighed
and the weight loss due to the friability was
calculated as percentage of initial weight19, 20.
Disintegration time

Six tablets were tested in accordance to
defined IP test (without disc) for dispersible tablet.
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This utilizes water at temperature of 19-210C21.
Uniformity of dipersion

Two tablets were placed in 100 ml of water
at 19-210C and allowed dipersing. Dispersed
suspension was subjected to pass through sieve
no.22.
Weight variation test

Twenty tablets were weighed and the
average weight was calculated. Each tablet was
then weighed individually and compared with
average weight23, 24.
Content uniformity test

Twenty tablets were crushed and the
quantity equivalent to 60mg of the drug was
weighed. The drug was analyzed after suitable
treatment and dilution spectrophotometrically25, 26.
Dissolution studies

A dissolution test was performed at 37 °C
using the USP type-1 basket apparatus at 25 rpm
with 1000 ml 0.01N HCl as a dissolution medium.
At predetermined intervals (5, 10, 15, 30 min), 5 ml
of the medium was sampled and filtered and 5 ml of
fresh dissolution medium was replaced. Analyzed
after suitable dilution with by systronic 2101 UV-
visible spectrophotometer at 520 and 480 nm. The
same process was repeated for marketed control
release product 250 mg27- 29.

RESULTS AND DISCUSSION

Ampicilin and cloxacillin microspheres
were prepared under the emulsion solvent diffuson
method microsphere particles with moisture
content less than 4% and drug release 98.56%
cumulative percentage release dissolution rate of
the active will determine the taste masking potential
of these microspheres30,31. Particle size, morphology
and intergrity of the particles have direct impact
on the dissolution rate32. Dispersible tablets
prepared from the powder of Ampicilin and
Cloxacillin microspheres were uniform in
appearance33. The tablets passed the test for
weight uniformity (not more than 2 tablets differ
from average weight by more than  ± 5% and no
tablet differs by more than ± 10%). Hardness was
found to be 2.5 kg/cm2 and friability was less than
1% (Table 3). The tablet disintegrated in 100
seconds34,35. This was comparable with the release
pattern of SR marketed tablets (Table 2, Figure 1)36.
From the table 1 it was found that all the formulation
release drug under prescribed time37 and it is
illustrated in figure 2.The release pattern showed
that the drug was instantaneously released in the
stomach to provide a sustained effect upto 6
hours38,39.

Table 2. Dissolution profile marketed
formulation and optimized OD tablet

Sampling % of drug % of drug release
time release (F4 OD tablet)

5 76.05 99.06
15 86.87 99.55
30 90.29 100.04
45 92.3 100.54

Table 3. Evaluation of formulated tablet

S. No Methods Observations

1 Appearance Uniform
2 Hardness( kg/cm2) 2.5
3 Friability (%loss) 0.1
4 Disintegration Time 10.0
5 Weight Variation Complies
6 Content Uniformity Good

Table 1. Dissolution profile of formulations

Sampling Cumulative % drug release

time (mins) F1 F2 F3 F4

5 96.95 97.37 100.68 99.06
10 97.43 97.91 101.18 99.55
15 97.66 98.45 101.68 100.04
30 98.20 99.00 102.18 100.54
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