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Abstract: 

Now-a-days the demand for mouth dissolving tablets has been rapidly increasing, especially for gediatric and 

pediatric patients who have swallowing difficulties. Esomeprazole is a Proton Pump Inhibitor used in the treatment 
of certain stomach and esophagus problems such as acid reflux, ulcers. In the present work, the  Oro-dispersible 

tablets of esomeprazole  by Direct Compression method using Superdisintegrants approach and effervescent 

approach. Bulk density, Tapped density, Compressibility index and Hauser’s ratio are the powder  flow properties 

evaluated for the final blend of drug and excipients. All the formulations were evaluated for thickness , weight 

variation , disintegration time , hardness , friability , drug content , water absorption ratio , and  In-vitro dissolution 

studies. The lowest disintegration time and maximum in -vitro dissolution profile is performed by F6 formulation. 
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INTRODUCTION: 

Oral drug delivery is the most desirable and preferred 

method of administering therapeutic agents for their 

systemic effects.  Tablets are the most contemporary 

use of common solid dosage forms which may be 
defined as unit forms of solid medicaments prepared 

by Compaction. According to drug release rate the 

tablets are classified into two types 1. Immediate 

release tablet -Disintegration tablet chewable tablet, 

Sublingual tablet, Buccal tablet and Effervescent 

tablet, 2. Modified release tablet. 

 

Oro dispersible tablets are one of the Novel drug 

delivery systems. It has better patient Compliance. 

Orally disintegrating tablets offers an advantage for 

populations who have difficulty in swallowing. The 

term "oro disperse" is defined as tablet that can be 
placed in the mouth where it disperses readily before 

swallowing. When this tablet placed on a tongue it 

disintegrates instantaneously release the drug that 

dissolves or disperses in the saliva. This tablets does 

not require water for oral administration. 

 

Esomeprazole is a proton pump inhibitor used to treat 

peptic ulcer, duodenal ulcer, gastro-oesophageal 

reflux disease by inhibiting the enzyme H+/K+ 

ATPase. The plasma elimination half-life of 

Esomeprazole is about 1.3 hours. It is low water 
soluble drug and when administered orally it Causes 

bioavailabity problems. Hence, the present work was 

aimed at increasing the rate of dissolution of Oro 

dispersible tablets thus providing faster rate of 

absorption by adding potential Superdisintegrants like 

Cross- povidone, Crosscaramellose, Sodium starch 

glycolate. To mask the unpleasant taste of 

Esomeprazole sucrose was used as Sweetening agent. 

Crosspovidone, Crosscaramellose, sodium starch 

glycolate are the super disintegrates of ten 

formulations by using direct compression method. 

 

EXPERIMENTAL:  

Materials: 

Esomeprazole Magnesium Trihydrate was procured 

from LEE Pharma Limited ,  VIZAG, India. Sodium 

starch glycolate, Cross caramellose, Crosspovidone, 

Microcrystalline Cellulose, Mannitol Magnesium 

stearate, Aspartame, citric acid, Sodium bicarbonate 

are also procured from LEE pharma  Limited, VIZAG, 

India. 

 

Methods: 

Preparation of Esomeprazole Oro-dispersible 

tablets: 

Esomeprazole orodispersible tablets were prepared by 

direct Compression method according to the formula 

given in the table-1 .A total number of ten 

formulations of esomeprazole orodispersible tablets 

are formulated by using Super disintegrates namely 

Crosspovidone, Sodium starch glycolate and 

Crosscaramellose. To the above mixture the drug and 

mannitol is mixed and passed through Sieve no:60.and 

add sufficient quantity of water  to the above mixture 
to form granules are dried in a dryer. Blend the dried 

granules in a mortar & pestle to get uniform mixture. 

For each specified formulations required quantity of 

Superdisintegrants were taken and mixed with the 

above mixture.  

 

Table: 1- Formulation design of Esomeprazole Oro dispersible tablets 

 

Formulation Code F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 

Esomeprazole (mg) 50 50 50 50 50 50 50 50 50 50 

Sodium starch 

glycolate 

 

…. 20 12.5 ….. 20 20 26 25 22 23 

Crosscaramellose 12.5 ….. ….. ….. 20 …… ….. ….. …… ….. 

Crosspovidone 12.5 …. 12.5 15 …… 20 24 25 28 27 

Mcc Ph (101) ….. …. 50 60 50 50 48 49 52 55 

Mannitol 418 178 302 302 287 287 279 278 275 272 

Ss Magnesium 

Stearate 

5 5 5 5 5 5 2 5 5 5 

Aspartame 2 2 2 2 2 2 2 2 2 2 

Citric Acid …… 120 16 16 16 16 16 16 16 16 

Sodium Bi Carbonate …… 125 50 50 50 50 50 50 50 50 

Total  500 500 500 500 500 500 500 500 500 500 
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 Citric acid and sodium bicarbonate were added and 

mixed well. The mixed blend of drug and excipients 

were Compressed under the 20 station cavity size no 

500mg Compression machine to produce round 
shaped tablets, Weighing 500mg each (table-1). 

Before tablet preparation, the mixture blend of all the 

formulations were subjected to compatibility studies 

(IR) and pre compression parameters like Angle of 

repose, Bulk density ,  tapped density , 

Compressibility index and Hausner’s ratio. Post 

Compression parameters like Weight variation, 

Hardness, friability, disintegration , thickness, water 

absorption ratio. 

 

Evaluation of Powder blend:  

Bulk density: 
Bulk density is the ratio of the weight of powder to the 

volume it occupies. It is expressed as gm/ml. Weighed 

quantity of powder (W) from each formulation was 

taken in a measuring cylinder and the Volume (Vo) 

was  measured. This is calculated by using the 

formula: 

Bulk density   = W/ Vo 

 where, W = weight of granules ,  

             Vo = Bulk volume of granules. 

 

Tapped density : 
Tapped density is the ratio of the weight of a powder 

to the volume occupied by the powder after it has been 

tapped for a defined period of time. 

Tapped density = W/Vf 

where, W=  weight of granules  

VF = Tapped volume of granules. 

Carr's index : 
Carr's Index is measured using the values of  bulk 

density and tapped density. The following equation is 

used to find the Carr's index: 

Carr’s = (TD-BD)X 100 / Tapped density 

 

where, TD= Tapped density 

             BD =  Bulk density 

 

Hausner's Ratio: 

It is the ratio of Tapped density to the Bulk density of 

granules of powder. 

 Hausner's Ratio = Tapped density / Bulk density. 

 

Angle of Repose : 

The angle of repose of powder blend was determined 

by the funnel method. The accurately weighed powder 

blend were taken in a funnel . The height of the funnel 

was adjusted in such a  way that the tip of the funnel 

just touches the heap of the powder  blend. The powder 

blend  were allowed to flow through the funnel freely 

onto the Surface. The diameter of the powder was 

Cone was measured and angle of repose was 

Calculated using the following equation: 
                        Tan θ =h/r  

where, h = height of the heap  

                              r = radius of the heap 

 

Table-2 Evaluation Of Powder Blend 

 

Formulations Angle Of     

repose 

Bulk Density 

(gm/ml) 

Tapped 

Density 

(gm/ml) 

% 

Compressibility 

 

Hausner’s 

Ratio % 

       F1 12029”±0.270 0.425±1.295 0.472±0.815 14.68±1.759 1.157±0.056 

       F2 15030”±0.813 0.482±0.48 0.601±0.974 16.02±1.245 1.246±0.128 

       F3 12029”±0.371 0.425±1.295 0.465±0.915 13.68±1.724 1.157±0.056 

       F4 12029”±0.241 0.429±1.321 0.473±0.915 14.68±1.759 1.157±0.056 

       F5 10028”±0.257 0.458±0.421 0.576±0.730 15.920±1.350 1.257±0.164 

       F6 13029”±0.254 0.425±1.295 0.492±0.915 14.68±1.759 1.157±0.056 

       F7 12049”±0.234 0.425±1.295 0.482±0.715 14.23±1.559 1.123±0.042 

       F8 11029”±0.224 0.425±1.295 0.473±0.854 14.54±1.653 1.113±0.056 

       F9 12039”±0.343 0.425±1.295 0.484±0.832 13.45±1.454 1.131±0.036 

      F10 12019”±0.354 0.425±1.295 0.481±0.715 13.68±1.459 1.24±0.036 
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Fourier Transform Infrared Spectral Analysis: 

The FT-IR is used to study the interactions between 

drug and excipients. The FTIR spectra of pure drug, in 

house formulation Esomeprazole is recorded with 
FTIR Spectrometer [FTIR-8001, Shimadzu, Japan] 

operated with omnic Software on Sample prepared by 

KBR pellet method. The FTIR Spectra of pure drug 

was compared with FTIR Spectra of drug and 

excipients. If there was no changes in the peaks of drug 

& excipient when compared to pure drug it indicates 

that there is no incompatibilities or absence of 

interactions. 

 

Evaluation of Tablets: 

Weight Variation:  

Ten tablets were randomly selected and individually 
weighed. The average weight of tablets was 

calculated. Then the individual weight was compared 

with that of average weight. 

 

Hardness : 

The tablets to be tested are held between a fixed and a 

moving jaw of hardness test apparatus (Monsanto) and 

reading is adjusted to zero. The Screw know was 

moved forward until the tablet breaks and  the force 

required to break the tablet was noted. 

 

Friability: 

Friability test was performed using Roche friabilator. 

Ten tablets were weighed and placed in the friabilator, 

which was then operated for 25 revolutions per 

minute. After 100 revolutions the tablets were dusted 

and reweighed. The percentage friability was 

determined using the formula:  

 
% friability = (W1 - W2) / W1 x 100  

Where , W1 = weight of tablets before test  

              W2 =  weight of tablets after test 

 

water absorption ratio:  
A piece of tissue paper was folded twice was placed in 

a Small Petri dish containing 6 ml of water. A tablet 

was put on the tissue paper and allowed to wet 

Completely.  The time required to water to reach the 

upper Surface of tablet. The water absorption ratio is 

calculated as : 

 
R = wa – wb / wb  x 1000 

where,     

R=water absorption ratio  

wa =  weight of tablet after absorption 

 wb = weight of tablet before absorption 

 

Disintegration time:  
To test the disintegration time, one tablet of each 

formulation is placed in each tube and the basket arch 

is positioned in 1 liter beaker of Phosphate Buffer 6.8 

at 37°C± 2°c. A standard motor device is used to move 
the basket assembly up and down. The time required 

for Complete dispersion of tablet in the tube or  

Cylinder was recorded as the disintegration time. 

 

Table-3: Evaluation of Orodispersible Esomeprazole tablets 

 

 

 

 

Formulation 

Weight 

Variation 

(mg) 

Hardness 

(Kg/cm2) 

Friability 

(%) 

 

Thickness 

(mm) 

Drug 

Content 

(%) 

Water 

absorption 

ratio(%) 

Disintegration  

Time 

(seconds) 

F1 499±1.35 4.3±0.13 0.09 3.15±0.23 98.19 88.91±0.96 36 

F2 498±0.97 4.6±0.33 0.17 3.23±0.12 99.69 90.48±0.59 35 

F3 499±0.43 4.8±0.13 0.09 3.43±0.54 99.77 92.58±0.45 25 

F4 498±1.56 4.0±0.10 0.07 3.11±0.43 100.38 91.98±0.49 26 

F5 497±1.75 4.1±0.10 0.24 3.41±0.13 99.38 93.32±0.48 28 

F6 496±1.09 4.6±0.05 0.06 3.51±0.25 99.95 95.25±0.75 22 

F7 498±1.25 4.5±0.05 0.27 3.22±0.31 98.17 95.25±0.75 24 

F8 499±0.60 4.7±0.05 0.08 3.44±0.32 98.20 95.25±0.75 27 

F9 498±0.50 4.9±0.09 0.08 3.71±0.04 98.47 95.25±0.75 29 

F10 499±0.48 4.5±0.15 0.42 3.38±0.05 99.35 95.25±0.75 31 
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In-vitro drug release: 

In-vitro dissolution studies for all the formulated 

tablets of esomeprazole was performed in triplicate 

Using USP 24 paddle (Type II) method. The medium 
is 900ml of phosphate buffer 6.8 for 1hour maintained 

at a temperature of 37°C ±0.50C and the paddles are 

rotated at 50rpm. 10ml of Sample are withdrawn at an 

interval of time 5, 10, 15, 20, 25, 30, 35, 40, 45 min. 

10ml of buffer solution was replaced to maintain the 

Constant volume throughout the experiment. The 

percentage of drug released from each formulation 
was measured at 227 nm using UV-visible 

Spectrophotometer. 

 

Table-4: Dissolution profile of Esomeprazole Oro-dispersible tablet formulations. 

 

Fig-1 Dissolution profile : 
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F3

F4

F5

F6

F7

Time(min) Cumulative %Drug released 

 F1 F2 F3 F4 F5 

0  0 0 0 0 0 

5  26.5 26.5 28.45 27.28 20.26 

10  44.7 44.7 50.25 46.58 38.49 

15  63.88 63.88 67.77 65.44 56.45 

20  76.89 76.89 78.34 76.73 65.37 

25  87.98 87.98 88.92 86.36 77.69 

30  91.18 90.43 94.35 92.97 85.69 

35 92.46 91.28 94.46 94.56 91.11 

40 92.87 92.46 94.79 95.03 93.40 

45  93.12 93.12 95.02 96.26 97.96 

Time(min) F6 F7 F8 F9 F10 

0  0 0 0 0 0 

5  25.81 24.3 25.6 26.3 27.0 

10  49.5 48.4 49.0 50.6 51.0 

15  65.95 66.6 67 66.0 65.0 

20  74.83 75.0 76 76.2 74.0 

25  82.74 81.8 81 82.0 83.0 

30  94.41 94.3 93.9 93.6 94.0 

35 97.28 95.33 95.23 95.66 94.39 

40 98.16 96.13 96.18 97.89 97.72 

45  99.98 98.6 98.9 99.0 99.2 
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Table: 5-Dissolution profile of f6 and Marketed formulation : 

 

Figure-2  : Dissolution profile F6 with marketed product 

 
Stability studies:  
The stability test was Carried out to evaluate the 

stability of esomeprazole in formulated tablets after 

storing at different temperatures and relative humidity.  

The prepared tablets was subjected to stability studies 

at 40°C ±2°C, RH 75% ±5% for 90 days. Every 30 

days interval, the tablets are evaluated for appearance, 

hardness, drug content, drug excipient Compatibility 

and drug release Studies. 
  

RESULTS: 

Orodispersible tablets of esomeprazole were prepared 

by direct Compression method by using 

Crosspovidone, Sodium Starch glycolate, Cross 

caramellose as Superdisintegrants A total ten 

formulations were designed. The values of 

precompression parameters evaluated were found to 

be within the prescribed limits and indicated good free 

flowing Properties [Table-2]. Fourier Transform 

infrared (FT-IR) Spectroscopy was used to study the 
drug-excipient Compatibility & indicates that there is 

no drug-excipient interactions. The data obtained of 

post-Compression parameters Such as hardness, 

thickness, friability, weight variation, disintegration 

time and water absorption ratio are Shown in (Table-

3). The percentage drug content of all tablets found 

were in the range of 98.17 to 100.38 of esomeprazole, 

which was within the acceptable limits. Hardness of 

the tablet was found to be 4.0±0.1 to 4.9±0.09 kg/cm². 

The thickness of tablets was found to be 3.11±0.43 to 
3.71±0.04mm. It shows that the tablets has Uniform 

thickness. In all the formulations the friability values 

were less than 1% and meets the Indian 

pharmacopoeia (I.P) limits.  

 

The results of disintegration time of all formulations 

were found to be in the range of 22 to 36 Seconds. The 

water absorption ratio for all formulations was found 

to be in the range of 88.91±0.96 to 95.25±0.75% 

(Table-3). 
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The Cumulative percentage of the. released for 

formulation F6 showed better drug release of 99.98% 

than other formulations at the end of 45 minutes. 

[Table-4 and figure-1]. The result obtained from f6 is 

Compared with marketed product and Showed good 
Correlation [Table-5 and fig-2] The stability studies 

for prepared formulations at 40°c ± 2°C, RH 75% ±5% 

for 90 days and analyzed for every 30 days interval No 

significant changes were Seen in drug Content, 

appearance, hardness, drug excipient Compatibility & 

drug  release studies after 90 days. 

 

SUMMARY AND CONCLUSION:  

The results of experimental studies of esomeprazole 

Orodispersible tablets proved that the powder blend of 

esomeprazole showed good flow properties, tablet 

evaluation tests are within acceptable limits, FTIR 
proved that there is no drug-excipient interactions, and 

stability studies revealed that all the formulations were 

found to be stable after storing at 40°c ± 2°c, RH 75% 

± 5% for 90 days. The drawbacks of the Conventional 

dosage forms of esomeprazole Can be minimized by 

esomeprazole oro- dispersible tablets. Finally it was 

Concluded that orodispersible tablets of  

Esomeprazole Can be prepared Successfully as it 

Satisfies all the Criteria as an Oro-dispersible tablets. 
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