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The purpose of this research was to develop and evaluate pediatric formulation by masking the
bitter taste of Isoniazid. Non-compliance of therapy of tuberculosis which is mostly associated
with bitter taste can lead to worsening of diseased condition in children. The taste masking was
done by preparing solid dispersion of drug with β-Cyclodextrin by kneading method. All the tablets
were prepared by direct compression method with single punch machine using flat faced punches.
The prepared tablets were evaluated for friability, disintegration time, drug content, dissolution,
taste evaluation and FTIR. Solid dispersion was optimized for taste masking by time intensity
method of taste evaluation. The selected formula was subjected to stability study for three months
which showed no significant changes in the tablet physical properties and drug dissolution.
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difficult to collect from young children
(www.msfaccess.org/; WHO 2010). Even when
sputum can be collected, it may have very few
TB bacteria in it (paucibacillary smear-negative
disease) (WHO, 2009).

INTRODUCTION
It has been estimated by the World Health
Organization (WHO) that worldwide there are
490,000 cases of active Tuberculosis (TB) and
sickness in children, and 64,000 deaths of
children from TB each year (WHO, 2012). The
risk of progression to TB disease is greatest
when the child is less than four years old, and to
a lesser extent when they are less than ten years
old (Childhood Tuberculosis Roadmap).
Challenges for National Tuberculosis Programs
(NTPs); diagnosing TB in children is difficult as
children are less likely to have obvious symptoms
of TB, and samples such as sputum are more

Report of National Institute of Child Health and
FDA Pediatric Advisory Committee meeting held
on January 31, 2012 at Gaithersburg, MD
declared a list of drugs which are lacking a
pediatric formulation that include Isoniazid (INZ)
(FDA, 2012). INZ is an antimycobacterial agent
widely used in first-line therapy for tuberculosis
which is bitter in nature. The drug is characterized
by a short half-life ranging from 1-4 h, depending
on the rate of metabolism (Patel and Vavia, 2006).
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Disintegration Time

Because of bitter or unpleasant taste of
medicament children are frequently failed to take
medications properly. Non-compliance can lead
to worsening of diseased condition. Number of
taste masking technologies have been used to
address the problem of patient compliance
(Jadav et al., 2006). The bitter taste of INZ has
been masked by the formation of solid dispersion
with β-Cyclodextrin (β-CD) and then formulation
into Orally Disintegrating Tablets (ODT).

In-vitro disintegration time of 6 tablets was
determined by using USP disintegration apparatus
(Sinha et al., 2005). Disintegration test was
carried at 37oC ± 0.5 in 900 mL of phosphate
buffer pH 6.8. The time required for complete
disintegration of the tablet were recorded.
Drug Content
Transfer INZ tablet to a 500 mL volumetric flask
with the aid of 200 mL of water. Shake by
mechanical means for 30 min, add water to
volume, and mix. Filter, and discard the first 20
mL of the filtrate (Stellaav et al., 1999; Giancarlo
et al., 2006). Dilute a portion of the filtrate
quantitatively and stepwise, if necessary, with a
3 in 100 mixture of 0.1 N hydrochloric acid and
water to obtain a solution containing about 10 µg
per mL. Determine the absorbance of both
solutions in 1-cm cells at the wavelength of
maximum absorbance at about 263 nm, with a
suitable spectrophotometer, using water as the
blank.

MATERIALS AND METHODS
Materials
INZ, mannitol, Avicel 102, crospovidone, mint, talc,
β-CD and magnesium stearate were obtained
from PAR LABORATORIES (Gozaria, India). All
the others reagents were of analytical grade.

Methodology
The required molar quantities of drug and β-CD
were weighed accurately, mixed thoroughly in
mortar with small quantity of water by using
kneading method. The mixture stirred constantly
on magnetic stirrer for about one hour, the

Taste Evaluation

temperature was kept at 40oC with stirring speed

The taste of suspension was checked by panel
method. The study protocol was explained and
written consent was obtained from volunteers.
For this purpose, 10 human volunteers were
selected (Yetkaozer, 1990). INZ tablets containing
100 mg of drug was placed on tongue and taste
evaluated after 60 s.

of 400 rpm. The water was removed by
evaporation in hot air oven at 50oC. The solidified
mixture was crushed into particles, passed
through sieve and finally, was stored in air tight
container till further use.

Characteristics of INZ Formulation

In Vitro Dissolution

Friability

Medium : 6.8 pH phosphate buffer

Twenty tablets were weighed and placed in Roche

Volume: 500 mL

friabilator. The device was set at 25 rpm for 4
min, after revolution the tablets were dedusted,

Apparatus: Paddle apparatus

reweighed and percentage weight loss (friability)

RPM: 50 rpm

was calculated (Jadav et al., 2006).

Temp: 37oC ±0.5oC
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was placed on tongue and taste evaluated after
60 s. Compilation of results revealed that when
volunteers are asked for taste of marketed
formulation containing same amount of INZ

Prepared INZ tablets were added to the
dissolution medium, which was stirred with a
rotating paddle at 50 rpm.10 mL samples were
withdrawn from dissolution media at every 10 min
time interval until drug dissolved completely.
Filtered it (0.22 µm) and finally dilute and analyzed
using UV spectrophotometer (Rajeshwari and
Chhalla, 1996; Lu et al., 1991).

without complex formation revealed that 6 out of
10 volunteers went with extremely bitter taste while
remaining volunteer indicated bitter or unpleasant
taste. When volunteers asked for formulation
masked with β-CD they agreed that formulation
have successfully masked the bitter taste and

Fourier-Transform Infrared Spectroscopic
Study (FTIR)

now they found tasteless or palatable.

Infrared spectra of DRC, drug, and physical
dispersion (optimized ratio) thereof were obtained
using Fourier-transform infrared (FTIR)
spectroscopy (Lu et al., 1991; Lorenzo, 1997).
The pellets were prepared on KBr press, and the
spectra were recorded over the wave number
4000 to 1500 cm-1.

In vitro dissolution of INZ tablets was carried
out in 6.8 pH phosphate buffer where more than
90% drug was released at 30 min (Figure 1).
IR spectroscopy can be used as a useful tool
to characterize complex formation. FT-IR spectra
of the samples are illustrated in Figure 2. As seen
from the spectra, there were no major changes

Accelerated Stability Study
INZ tablets were placed in stability chamber
maintained at 40 + 2 oC and 75 + 5% RH for 3
month. Samples were collected at days 0, 30, 60
and 90 (Lorenzo, 1997) The analyses comprised
chemical testing of quantifiable parameters,
which could possibly change during storage, such
as drug content, disintegration time and friability.

in the FTIR spectra confirming the absence of
any chemical interaction between the
components in the complex. However, there were
some minor changes in peaks especially, at 900650 cm–1, which corresponds to the out plane
bending vibrations of aromatic rings. The shift in
the peaks in these regions can be attributed to
change in the atmosphere of the aromatic group

RESULT AND DISCUSSION

thus it can be assumed to be included in the
cyclodextrin cavity. Further, absence of peaks at

Friability of tablets was less than 1% w/w, which
ensures solidity. Drug content was found near to
100% and average disintegration time in 6.8 pH
phosphate buffer was 29 s (Table 2).

3,502.4 cm –1 and 1,599.2 cm –1 in complex
suggested that hydroxyl group of cyclodextrin
showed a weak interaction with the amine group
of Isoniazid.

The taste of prepared formulation was
evaluated by panel method and result showed in
Table 3. The study protocol was explained and
written consent was obtained from volunteers.
For this purpose, 10 human volunteers were
selected. Formulation containing 100 mg of drug

Result of accelerated stability study for 3
month is depicted in Table 4. Study was
conducted on taste masked syrup formulation
showed that all the parameters, i.e., friability, drug
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Table 1: Formulation of ODT
S. No.

Ingredients

1

Solid dispersion (1:2)

300 mg

2

Mannitol

60 mg

3

Avicel 102

50 mg

4

Crospovidone

25 mg

5

Mint

3 mg

6

Talc

3 mg

7

Mg. Stearate

3 mg

Figure 1: %Drug Released
in 6.8 pH Phosphate Buffer

Concentration in 5 ml

Table 2: Result of Friability, Drug Content
and Disintegration Time
S. No

Parameters

1

Friability (%w/w)

0.21

2

Drug content (% w/w)

99.79

3

Disintegration time (Sec)

Figure 2: IR data of A (INZ), B (β
β-CD)
β-CD)
and C (INZ-β

Results

29

Table 3: Result of Taste Evaluation
Volunteers

β -cyclodextrin
Drug-β
Formulation

Similar Marketed
Formulation

1

C

B

2

C

B

3

C

A

4

C

A

5

D

A

6

C

A

7

D

A

8

D

A

9

C

B

10

C

A

DISCUSSION

Note: A: Very bitter, B: Bitter, C: Tasteless, D: Palatable/Sweet

This study clearly shows that the preparation of
solid dispersion of INZ with β-CD can effectively
mask the bitter taste of INZ at ratio of 1:2 (INZ: βCD). The powder blend had good flow properties;

content and disintegration time were remained
unchanged which indicate adequate stability of
formulation.
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Table 4: Accelerated Stability Study Result
Parameters

Initial

1 Month

2 Month

3 Month

Friability (%w/w)

0.21

0.24

0.23

0.27

Drug Content (%)

99.79

99.71

99.62

99.19

29

31

31

34

Disintegration (Sec)

medicines for children” WHO (2009),
apps.who.int/medicinedocs/en/m/abstract/

therefore it could be prepared by direct
compression method. Stability study shows that
there was no significant change in the friability,
drug content and disintegration time of the
selected formula. Orally disintegrating tablet using
β-CD is a useful alternative for administration of
INZ when rapid onset of action is desired and most
importantly it can mask the bitter taste of INZ. The
ease of usage, patient compliance and improved
bioavailability are other advantages of this dosage
form.
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