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ABSTRACT 
The purpose of the research was to mask the intensely bitter taste of Nizatidine and to formulate Orodispersible tablet (ODT) and get rapid onset of action, to 
increase bioavailability and to increase patient compliance. Orodispersible tablets are an innovative technology, which disperse rapidly, usually in a matter of 
seconds, without the need for water, providing optimal convenience to the patient. The taste masking was done by complexing Nizatidine with methacrylate 
copolymer, Eudragit E100 in different ratios by mass extrusion method. The drug polymer complex was optimized by determining the drug content and in 
vitro drug release in simulated salivary fluid (SSF) of pH 6.8. Complex which did not release the drug in SSF was considered as the optimized batch and used 
for formulation of ODTs. The effects of various superdisintegrants such as Sodium Starch Glycolate, Croscarmellose sodium, Crosspovidone used in 
formulation of ODTs were studied. The formulation blend was evaluated for bulk density, tapped density, compressibility index, angle of repose etc. The 
ODTs were prepared by direct compression technique and evaluated for hardness, friability, wetting time, in vitro dispersion time, in vitro drug release etc. 
Among all formulation, F3 containing 5% w/w concentration of crosspovidone was considered to be the best formulation, with disintegration time of 34 
seconds and in vitro drug release of 99.5% in 15 minutes in simulated gastric fluid (SGF). Thus, results conclusively demonstrated successful masking of taste 
and rapid disintegration of the formulated tablets. 
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INTRODUCTION 
Recent advances in technology have presented viable dosage 
alternative for patients who have difficulty in swallowing 
tablets or capsules. An Orodispersible tablet is one such 
approach1, 2 Orodispersible tablets are an innovative 
technology, which disperse rapidly, usually in a matter of 
seconds, without the need for water, providing optimal 
convenience to the patient. Orodispersible tablets offer many 
advantages like rapid onset of action, useful for paediatric, 
geriatric and psychiatric patients. It has also good chemical 
stability, as well as improved taste. Most Orodispersible 
tablets must include substances to mask the bitter taste of the 
active ingredients. This masked ingredient is then swallowed 
by patient along with the soluble and insoluble excipients. 
The time of disintegration of Orodispersible tablets is 
generally considered to be less than one minute. 
Nizatidine is an anti-histaminic drug which reversibly and 
competitively blocks histamine at H 2 receptors, particularly 
those in gastric parietal cells, antagonising the usual 
stimulatory effect of endogenous histamine on gastric acid 
production. This undergoes slight first pass metabolism in the 
liver which leads to lower availability of Nizatidine3. To 
improve the bioavailability, it is selected as the suitable 
candidate for ODT preparation and also it is in bitter taste and 
yet no ODT preparation of the drug is available in the market, 
which might be helpful in paediatric and geriatric patients. 
Thus in the present study an attempt has been made to mask 
the bitter taste of Nizatidine and to formulate ODTs with 
good mouth feel so as to prepare a patient friendly dosage 
form. 
 
MATERIALS AND METHODS 
Materials 
Nizatidine was obtained as a gift sample from Dr. Reddy’s, 
Hyderabad. Eudragit E100 was procured from. Sodium starch 
glycolate, Croscarmellose sodium, Crospovidone were 
procured from. And all other chemicals used were of 
analytical grade. 
 

Methods 
Preparation of Drug Polymer complex 4 

The drug polymer complex (DPC) was prepared by using 
different ratios of Nizatidine and Eudragit E100 in the ratio 
of 1:1, 1:2, 1:3, 1:4 and 1:5, and was mixed by using mortar 
and pestle. The mixture of drug and polymer was slowly 
added with continuous stirring (600 rpm) into a 500ml of 
glass beaker containing 10% ethanol till a gel was formed. 
The gel was manually pressed out using a syringe, on a 
polycarbonate sheet. After extrusion of the gel, ethanol was 
allowed to evaporate overnight at room temperature and 
vacuum dried at -700 mm of Hg at 350C for 6 hr. The sample 
was then grounded in a mortar and pestle, and again vacuum 
dried under the aforementioned conditions to ensure adequate 
solvent removal. The prepared taste masked granules was 
used for further studies. 
Characterization of DPC (Drug polymer complex) 
Differential Scanning Colorimeter (DSC) Study5 
DSC is a technique in which the difference in heat flow 
between the sample and a reference is recorded versus 
temperature. DSC thermal analytical profile of a pure 
chemical represents its product identity. By comparing the 
DSC curves of a pure drug sample with that of formulation, 
the presence of an impurity due to the interaction of polymer 
and drug can be detected in a formulation. The scanning 
temperature for pure drug and formulation are the same when 
dynamic measurements are performed, and hence the 
required heat energy for chemical transformation is directly 
recorded on a heat flow versus temperature graph. The 
energy is measured as Joules per kilocalorie. All dynamic 
DSC studies were carried out on TA instruments Q200 series. 
The instrument was calibrated using high purity indium metal 
as standard. The dynamic scans were taken in nitrogen 
atmosphere at the heating rate of 10ºC/min.  
Infra Red (IR) studies6 
IR spectra of drug, polymer, and drug polymer complex were 
subjected to Fourier Transform Infra-Red (FTIR). IR spectra 
for formulations were recorded in a FTIR spectrophotometer 
with KBr pellets. 
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Determination of Drug Content7 
DPC equivalent to 75 mg of drug was stirred by using 
magnetic stirrer with 100 ml of 0.1 N HCl for 60 minutes, till 
the entire drug leached out from complex, then the solution 
was filtered through Whatman filter paper. Further, solution 
diluted with 0.1 N HCl and the drug content was determined 
spectrophotometrically at 315 nm. 
In-vitro taste evaluation7 
In-vitro taste was evaluated by determining the drug release 
from the complex into simulated salivary fluid (SSF) (pH 
6.8) to predict release of drug in the human saliva. DPC, 
equivalent to 10 mg of Nizatidine (equivalent to dose 75 mg), 
was placed to 10 ml screw capped bottles containing SSF and 
fixed in water bath shaker and shaken for 60 sec at 50 rpm. 
The amount of drug released was analyzed at 315 nm. 
Formulation Development 
Orodispersible tablets of Nizatidine-Eudragit E100 complex 
were prepared by direct compression method after 
incorporating different concentrations of superdisintegrants. 
Mannitol was used as diluent. Composition of tablets was 
mentioned in Table 1. Optimized batch of drug polymer 
complex equivalent to 75 mg of Nizatidine was used for the 
ODT preparation. Mannitol, crosspovidone / Crosscarmellose 
sodium/ sodium starch glycolate and aspartame were weighed 
individually and passed through #40 size mesh. All the above 
sifted excipients were mixed with the optimized DPC and 
mixed with the mint flavour for 3 min. Finally magnesium 
stearate and talc were added to the mixture thoroughly for 2 
min. The powder blend was compressed by using 10 mm 
concave punch. 
Pre compression properties of powder blend 
Pre compression properties of powder blend such as bulk 
density, tapped density, compressibility index, Hausner ratio, 
angle of repose were determined. 
Evaluation of tablets 
Tablets were evaluated for appearance, hardness, weight 
variation, thickness, friability8 drug content, and drug content 
uniformity.  
 
 
 
 
 

Rapidly disintegrating properties 
Wetting time9, 10    
The procedure for wetting time is as follows, a piece of tissue 
paper folded double was placed in a Petri plate (internal 
diameter is 6.5 cm) containing 6ml of water containing eosin 
(water soluble dye). The tablet was placed on the paper and 
the time for complete wetting of the tablet was measured in 
seconds. Three trials were performed for each batch and the 
standard deviation was determined. 
Modified disintegration test10, 11  
The standard procedure of performing disintegration test for 
these dosage forms has several limitations and they do not 
suffice the measurement of very short disintegration times. 
The disintegration time for ODT needs to be modified as 
disintegration is required without water, thus the test should 
mimic disintegration in salivary contents. For this purpose, a 
petridish (10 cm diameter) was filled with 10 ml of water. 
The tablet was carefully put in the centre of petridish and the 
time for the tablet to completely disintegrate into fine 
particles was noted. 
Water absorption Ratio12 
A piece of tissue paper folded twice was placed in a small 
Petri dish containing 6 ml of water. A tablet was put on the 
paper & the time required for complete wetting was 
measured. The wetted tablet was then reweighed. Water 
absorption ratio, R, was determined using following equation, 
R=10(Wa /Wb)  
Where, Wb is weight of tablet before water absorption  
Wa is weight of tablet after water absorption. 
In - vitro dispersion time13 
In-vitrodispersion time of the prepared tablet was done by 
dropping the tablet in 10 ml measuring cylinder containing 6 
ml of stimulated salivary fluid SSF (Phosphate Buffer) of pH 
6.8 at 37±0.5ºc, and the time required for complete dispersion 
of a tablet was measured. 
In - vitro drug release14  
In - vitro dissolution test was carried out in triplicate by using 
USP Type II (paddle type) apparatus. 900 ml of SGF (0.1N 
HCl, pH 1.2) was maintained at 37±0.5ºc as dissolution 
medium, and the paddle was rotated at 50 rpm for 1hr. 
Sampling was done at regular intervals and was replaced by 
0.1N HCl after each sampling interval. The samples are then 
analysed spectrophotometrically at 315 nm. 

 
Table 1: Formulation of Orodispersible tablets 

Ingredients 
for one tablet 

F1 

mg 
F2 

mg 
F3 
mg 

F4 

mg 
F5 

mg 
F6 

mg 
F7 

mg 
F8 

mg 
F9 

mg 
*DPC (equivalent to 75mg of Nizatidine) 377 377 377 377 377 377 377 377 377 

Mannitol 51 46.5 37.5 51 46.5 37.5 51 46.5 37.5 
Crosspovidone 9 13.5 22.5 - - - - - - 

Croscarmellose sodium - - - 9 13.5 22.5 - - - 
Sodium starch glycolate - - - - - - 9 13.5 22.5 

Aspartame 4 4 4 4 4 4 4 4 4 
Mint Flavour 3 3 3 3 3 3 3 3 3 

Magnesium stearate 3 3 3 3 3 3 3 3 3 
Talc 3 3 3 3 3 3 3 3 3 

Total weight 450 450 450 450 450 450 450 450 450 
*DPC- Drug Polymer Complex 

 
Table 2: Effect of different concentrations of Drug-Eudragit E100 on drug content     and In Vitro taste evaluation 

Drug- polymer ratio % Drug content* %Drug dissolved in SSF* Taste 
1:1 98.57±0.42 0.83±0.12 Bitter 
1:2 98.62±0.38 0.64±0.06 Bitter 
1:3 98.94±0.36 0.37±0.02 Slightly bitter 
1:4 99.28±0.15 ND No bitter 
1:5 99.46±0.12 ND No bitter 

*Results are the mean of 3 observations ± SD 
ND – Not detectable 
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Table 3: Pre compression properties of powder blend 
Formulation Bulk density* 

g/ml 
Tapped density* 

g/ cm3 
Compressibility 

index* 
Hausner ratio* Angle of repose 

(  
 

F1 0.53±0.15 0.62±0.12 12.35±0.09 1.14±0.05 22.5±0.27 
F2 0.51±0.19 0.6±0.17 13.40±0.14 1.13±0.04 24.7±0.17 
F3 0.57±0.21 0.65±0.21 12.48±0.08 1.06±0.08 25.9±0.21 
F4 0.54±0.26 0.62±0.24 13.40±0.11 1.13±0.06 24.6±0.14 
F5 0.62±0.23 0.69±0.22 12.50±0.12 1.13±0.04 23.5±0.19 
F6 0.58±0.22 0.66±0.13 13.36±0.09 1.10±0.05 26.3±0.28 
F7 0.54±0.14 0.61±0.19 13.46±0.07 1.16±0.07 24.2±0.22 
F8 0.52±0.17 0.59±0.17 13.58±0.10 1.14±0.09 25.4±0.16 
F9 0.59±0.12 0.68±0.14 13.26±0.12 1.18±0.05 26.3±0.23 

*Results are the mean of 3 observations ± SD 
 

Table 4: Post compression parameters of all formulations 
Formulation Average weight 

variation* 
Hardness* 
(Kg/cm2) 

Thickness* 
(mm) 

Friability* 
(%) 

F1 454±0.12 3.20±0.27 5.13±0.04 0.44±0.05 
F2 451±0.16 3.30±0.34 5.46±0.05 0.46±0.08 
F3 449±0.16 3.30±0.38 5.72±0.02 0.44±0.04 
F4 449±0.09 3.13±0.29 5.27±0.03 0.49±0.07 
F5 455±0.13 3.20±0.36 5.29±0.04 0.46±0.06 
F6 453±0.18 3.33±0.32 5.35±0.03 0.46±0.04 
F7 452±0.09 3.26±0.28 5.58±0.02 0.47±0.09 
F8 454±1.15 3.36±0.33 5.71±0.04 0.44±0.06 
F9 452±1.17 3.40±0.31 5.65±0.05 0.46±0.07 

*Results are the mean of 3 observations ± SD 
 

Table 5: Rapidly disintegrating property of all formulations 
Formulation Wetting time* 

(sec) 
In Vitro 

Disintegration     
time* (sec) 

Water 
absorption ratio* 

In Vitro dispersion 
time* (sec) 

% Drug 
content* 

F1 38.0±1.2 41.0±0.3 25.31±1.56 73.3±0.53 99.56±0.54 
F2 34.6±1.8 40.3±0.4 26.46±1.02 70.3±0.42 99.72±0.63 
F3 29.0±1.6 34.0±0.2 29.00±1.45 62.0±0.65 99.88±0.58 
F4 34.6±1.4 43.6±0.5 26.18±1.12 77.0±0.73 99.16±0.51 
F5 41.3±1.3 42.6±0.3 26.30±1.34 67.3±0.43 99.45±0.62 
F6 33.3±1.7 37.6±0.1 27.22±1.52 64.0±0.71 99.61±0.69 
F7 41.6±1.5 43.3±0.2 26.20±1.62 76.0±0.83 99.29±0.43 
F8 37.0±1.6 39.6±0.6 27.01±1.89 72.0±0.59 99.48±0.58 
F9 33.3±1.4 38.3±0.3 29.20±1.01 67.6±0.63 99.57±0.66 

*Results are the mean of 3 observations ± SD 
 

Table 6: In Vitro drug release profile of all formulations 
Formulation In Vitro % drug release in different time intervals (min) 

3 6 9 12 15 
F1 64.3±0.92 71.8±0.85 80.5±0.97 87.6±1.05 94.7±0.89 
F2 66.5±1.16 72.0±1.04 79.1±0.83 86.2±0.96 95.6±0.75 
F3 69.6±0.91 72.0±1.12 78.3±0.86 89.4±1.08 99.5±1.15 
F4 68.0±0.88 71.7±0.92 78.0±0.97 85.6±1.12 91.9±0.78 
F5 69.7±1.08 73.4±1.14 79.0±0.97 87.0±0.94 94.2±0.81 
F6 68.2±1.16 71.0±0.96 76.3±0.98 88.2±1.08 96.4±1.11 
F7 65.1±0.95 70.1±0.89 76.4±1.03 84.5±1.13 90.0±0.91 
F8 67.3±0.89 72.0±0.92 79.0±0.87 86.5±1.06 92.6±0.86 
F9 68.1±1.04 74.5±1.02 79.6±0.93 88.9±1.03 94.8±0.92 

 
Figure 1: FITR spectrum of pure drug 
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Figure 2: FTIR spectrum of Eudragit E100 

 
Figure 3: FTIR spectrum of drug polymer complex 

 
Figure 4: DSC thermogram of Nizatidine 

 
Figure 5: DSC thermogram of Eudragit E100 

 
Figure 6: DSC thermogram of Drug polymer complex 

 
Figure 7: Comparative dissolution profile of all formulations 

 

 
 



Radhika Parasuram Rajan et al. IRJP 2012, 3 (10) 

Page 208 

RESULTS AND DISCUSSION 
The results of preformulation studies indicated that the drug 
was of acceptable range with 99.8 % purity. Drug was found 
to be freely soluble in water and menthol. The Drug – 
Eudragit E 100 complex was prepared and was optimised. As 
the concentration of the Eudragit E100 increases, the release 
of the drug from the complex in the SSF has been decreased 
which indicates that the taste has been masked and 1:4 ratio 
shows less amount of drug release thus it is selected as the 
optimized ratio for the formulation development. (Table 2) 
FTIR studies 
The IR spectral analysis of the Nizatidine, polymer and drug 
polymer complex was carried out by using KBr pellet method 
and the spectra were shown from Fig 1 to Fig 3. All the 
characteristic peaks appear for the pure Nizatidine and drug 
polymer complex indicating no interaction between 
Nizatidine and polymer. 
DSC analysis 
DSC analysis of Nizatidine, Eudragit E100 and DPC were 
carried out to check any changes in thermal properties of 
Nizatidine due to complexation with Eudragit E100. The 
DSC thermogram of Nizatidine was a single, sharp exotherm 
at 133.130C (Fig 4). In case of DPC, the DSC thermogram 
was shortened, exothermic peak appears at 130.710C (Fig 5) 
which may be due to ethanol dissolution state. Thus it was 
showed that there were no major difference in DSC 
thermograms of Nizatidine and DPC (Fig 6), therefore the 
Eudragit E100 is compatible with the drug and so could be 
safely used to formulate ODTs.    
Results of Pre Compression Parameters  
The tablet blends of all formulations were evaluated for bulk 
density, compressibility index, Angle of Repose, Bulk and 
tapped density. The bulk density was found in the range from    
0.5 – 0.522 g/ml. The tapped density was found in the range 
of 0.583 – 0.598 g/cm3. The compressibility index of various 
formulation mixture of drug with different superdisintegrants 
was calculated by using bulk density and tapped density 
results and it was found in the range of 12.35 – 13.58 % 
which reveals that the formulations exhibit good flow 
property and compressibility. Angle of repose was found in 
the range of 21.80 – 23.270 which indicates that the powders 
having good flow property (Table 3) 
Post compression parameters of all formulations 
The hardness of the tablets was found in the range of 3.13 – 
3.4 Kg/cm2 which is sufficient to withstand mechanical 
shocks of handling in manufacture, packing and shipping. 
The percentage deviation of the weight was within 5% as per 
monograph. The thickness of the tablet was found in the 
range of 5.13 – 5.72 mm which are sufficient for acceptance 
and packing. The friability of the tablet was found in the 
range of 0.447 – 0.493 %. The values are within the limit of 
official monograph i.e., <1%. (Table 4) 
The wetting time values were found in the range of 29 – 41.6 
sec and designate that all the Superdisintegrants having good 
hydrophilicity. The disintegration time values all lies in range 
of 34 – 43.6 sec. Among all the formulations F3 has shown 
lower disintegration time which contains the 5% of 
Crospovidone. From the results obtained it has shown that 
with the increasing concentration of Superdisintegrants the 
disintegration time has been decreased. The water absorption 
ratio values are lies in the range of 25.31 – 29.2 (Table 5). 
The formulations containing low concentration of 
Superdisintegrants shows lower water absorption ratio 
compare to formulations containing higher concentration of 
Superdisintegrants, which may be because of less swelling 

property15. The In Vitro dispersion time of the various 
formulations is lies in the range of 62 – 77 sec. The results 
showed that the Crospovidone is the best Superdisintegrants 
which may be because of showing less swelling efficiency, 
high water uptake capacity and spongy nature which yields 
porous tablet that disperse in a matter of seconds. And the 
results also showed that as the concentration of 
Superdisintegrants increases the In Vitro dispersion time 
decreases. 
In Vitro release of various formulations was studied and was 
shown in the Table 6. The drug release of formulations F1 to 
F9 is 94.7%, 95.6%, 99.5%, 91.9%, 94.2%, 96.4%, 90.0%, 
92.6%, 94.8% of Nizatidine at the end of 15 min respectively. 
The fast dissolution of all the formulations is might be due to 
quick disintegration of the tablets to fine particles and rapid 
absorption. Thus formulation F3 showed maximum drug 
release i.e., 99.5% at the end of 15 min which contains 5% of 
the crospovidone as superdisintegrants compared to other 
formulations containing sodium starch glycolate and 
croscarmellose sodium. It might be due to more gelling 
tendency and low water uptake of Croscarmellose sodium 
and more swelling tendency and sustained release action of 
sodium starch glycolate  
 
CONCLUSION 
The study demonstrated complete taste masking of Nizatidine 
and rapid disintegration and dissolution of ODTs. Taste 
masking and rapid disintegration of tablets formulated in this 
investigation may possible help in administration of 
Nizatidine in a more palatable form without water. Thus the 
patient friendly dosage form of bitter drugs, especially for 
paediatric, geriatric, bedridden and non co-operative patients, 
can be successfully formulated using this technology. 
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