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ABSTRACT

The present study was carried out with an objective of preparation and in vitro

The tablets were prepared by dry granulation method. The effect of polymers concentration and viscosity grades of 

in vitro dissolution study showed that the drug 
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hydrochloride, sustained release

retained in the stomach for a prolonged time and release 

prolonged input of  the drug to the upper part of  the 
gastrointestinal tract.

in the upper part of  small intestine; those unstable in the 
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plasma drug concentration.

2

 Helicobacter 
pylori eradication, gastro esophageal reflux disease 

dose of  ranitidine for duodenal ulcer, gastric ulcer and 
 

often tends to poor patient compliance. Studies have 

advantageous.

A traditional oral sustained release formulation releases 

the initial part of  the small intestine.  Moreover, colonic 

It is also reported that oral treatment of  gastric disorders 
2

Dave et al.

method. et al. 

et al. also developed gastroretentive 

et al. formulated an 

to the formulation developed in the previous studies.

behavior has been attributed to the rapid dissolution of  the 

formulation particles in the stomach can be prolonged 
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the initial release of  the drug and imparts gastric retention 

to occur.

MATERIALS AND METHODS

Materials

Methods

and the remaining ingredients except magnesium stearate 

In- vitro buoyancy studies

in vitro

et al. n
 

In- vitro dissolution studies

n

 and t  

Kinetic modelling of  drug release

tablets, the in vitro
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et al.

RESULTS AND DISCUSSION

In vitro 

sodium bicarbonate as a gas generating agent. Sodium 
bicarbonate induced carbon dioxide generation in the 

in vitro

bicarbonate in the tablet.

increased amount of  carbon dioxide as the concentration 

et al.
in vitro 

In vitro dissolution studies

in- vitro
 and t  of  the formulated batches has 

Effect of  polymer concentrations over drug release

et al.

 

S.N. Batch No R HCl K15M K100M PEO SB SA Talc MS Avicel Total
1 KPG(120)42 336 (61.09) 40 (7.27) - 40 (7.27) 20 (3.63) - 6 (1.09) 3 (0.54) 105 (19.09) 550 (100)
2 KPG(120)45 336 (61.09) 40 (7.27) - 60 (10.91) 20 (3.63) - 6 (1.09) 3 (0.54) 85 (15.45) 550 (100)
3 KPG(120)48 336 (61.09) 60 (10.91) - 40 (7.27) 20 (3.63) - 6 (1.09) 3 (0.54) 85 (15.45) 550 (100)
4 KPG(121)01 336 (61.09) 60 (10.91) - 60 (10.91) 20 (3.63) - 6 (1.09) 3 (0.54) 65 (11.81) 550 (100)
5 KPG(121)04 336 (61.09) - 40 (7.27) 60 (10.91 20 (3.63) - 6 (1.09) 3 (0.54) 85 (15.45) 550 (100)
6 KPG(121)07 336 (51.7) - 60 (9.23) 60 (9.23) 20 (3.07) - 6 (0.92) 3 (0.46) 165 (25.38) 650 (100)
7 KPG(121)10 336 (51.7) - 80 (7.27) 60 (9.23) 20 (3.07) - 6 (0.92) 3 (0.46) 145 (22.30) 650 (100)
8 KPG(121)14 336 (049.05) - 60 (8.76) 60 (8.76) 20 (2.92) 35 (5.11) 6 (0.87) 3 (0.43) 165 (24.08) 685 (100)
9 KPG(121)17 336 (53.33) 60 (9.52) - 60 (9.52) 30 (4.76) 50 (7.93) 6 (0.95) 3 (0.47) 85 (13.07) 630 (100)
10 KPG(121)20 336 (54.63) 60 (9.75) - 60 (9.75) 30 (4.87) 35 (9.75) 6 (0.97) 3 (0.48) 85 (13.82) 615 (100)
11 KPG(121)23 336 (56.00) 60 (10.00) - 60 (10.00) 30 (5.00) 20 (3.33) 6 (1.00) 3 (0.50) 85 (14.16) 600 (100)
12 KPG(121)26 336 (56.95) 60 (10.17) - 60 (10.17) 20 (3.89) 20 (3.89) 6 (1.01) 3 (0.50) 85 (14.40) 590 (100)
13 KPG(121)29 336 (55.53) 60 (9.91) - 60 (9.91) 20 (3.30) 35 (5.78) 6 (1.00) 3 (0.50) 85 (14.05) 605 (100)
14 KPG(121)32 336 (54.20) 60 (9.67) - 60 (9.67) 20 (3.22) 50 (8.06) 6 (0.97) 3 (0.48) 85 (13.71) 620 (100)
15 KPG(121)35 336 (57.93) 60 (10.34) - 60 (10.34) 10 (1.72) 20 (3.44) 6 (1.03) 3 (0.52) 85 (14.65) 580 (100)
16 KPG(121)38 336 (55.08) 60 (9.83) - 60 (9.83) 10 (1.64) 50 (8.19) 6 (0.98) 3 (0.49) 85 (13.93) 610 (100)
17 KPG(121)41 336 (56.47) 60 (10.08) - 60 (9.83) 10 (1.68) 35 (5.88) 6 (1.01) 3 (0.50) 85 (14.28) 595 (100)
18 KPG(121)44 336 (49.41) 60 (8.82) - 100 (14.7) 20 (2.94) - 6 (0.88) 3 (0.44) 155 (22.8) 680 (100)
19 KPG(121)47A 336 (46.66) 100 (13.88) - 100 (13.88) 20 (2.77) - 6 (0.83) 3 (0.41) 155 (21.52) 720 (100)
20 KPG(121)47B 336 (49.41) 100 (14.7) - 60 (8.82) 20 (2.94) - 6 (0.88) 3 (0.44) 155 (22.8) 680 (100)
RHCl = Ranitidine hydrochloride K15 M = HPMC K15MCR, K 100 M = HPMC K100MCR, PEO = PolyoxWSR303, SB = Sodium bicarbonate, SA = Stearic Acid,  
MS = Magnesium Stearate , *All quantities are in mg. The weights given are for each tablet, **
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the dissolution medium.

 and t  of  

 and t  have been compared to evaluate 

et al. and 
et al.  

and t

through tablet surface. Drug release rate and extent are 

Table 2: Buoyancy of formulated ranitidine 

S.N. Batch No Floating lag time Matrix 
integrity

Total 

time
1 KPG(120)42 55 - 68 sec + >24 hours
2 KPG(120)45 63 - 68 sec + >24 hours
3 KPG(120)48 84 - 88 sec + >24 hours
4 KPG(121)01 77 - 90 sec + >24 hours
5 KPG(121)04 22 - 33 sec + >24 hours
6 KPG(121)07 102 - 115 sec + >24 hours
7 KPG(121)10 65 - 85 sec + >24 hours
8 KPG(121)14 60 - 70 sec + >24 hours
9 KPG(121)17 20- 25 sec + >24 hours
10 KPG(121)20 20- 40 sec + >24 hours
11 KPG(121)23 18- 30 sec + >24 hours
12 KPG(121)26 60- 105 sec + >24 hours
13 KPG(121)29 84- 116 sec + >24 hours
14 KPG(121)32 101- 110 sec + >24 hours
15 KPG(121)35 4 min 20 sec - 10 min 45 sec + >24 hours
16 KPG(121)38 2 min 40 sec - 11 min 15 sec + >24 hours
17 KPG(121)41 8 min 42 sec - 19 min 15 sec + >24 hours
18 KPG(121)44 80 - 180 sec + >24 hours
19 KPG(121)47A 130 - 140 sec + >24 hours
20 KPG(121)47B 75 - 85 sec + >24 hours

n = 3) of ranitidine hydrochloride
S.N. Batch no. Cumulative % drug release ± SD

0.5 h 1 h 2 h 3 h 6 h 9 h 12 h 15 h 18 h 24 h
1 KPG(120)42 20.9 ± 1.2 27.9 ± 2.1 39.4 ± 2.3 50.0 ± 2.9 76.8 ± 3.9 91.3 ± 2.8 101.3 ± 1.7 105.6 ±0.7 108.0 ± 1.5 109.4 ± 1.1
2 KPG(120)45 15.9 ± 0.5 24.4 ± 1.3 40.0 ± 2.1 51.1 ± 0.7 73.4 ± 1.5 87.0 ± 2.9 91.8 ± 1.5 94.7 ± 0.8 95.3 ± 1.4 96.7 ± 1.2
3 KPG(120)48 17.3 ± 1.1 27.6 ± 1.6 44.2 ± 2.5 56.9 ± 3.0 71.8 ± 4.7 82.7 ± 2.9 89.1 ± 1.8 92.2 ± 1.6 93.7 ± 0.8 95.7 ± 1.8

4 KPG(121)01 11.8 ± 1.1 20.6 ± 0.6 34.8 ± 1.2 45.5 ± 1.5 68.7 ± 1.4 82.9 ± 1.9 89.4 ± 1.7 93.6 ± 2.0 94.8 ± 2.3 96.3 ± 2.0

5 KPG(121)04 14.3 ± 1.3 28.2 ± 0.7 41.9 ± 1.1 51.6 ± 1.8 70.3 ± 1.8 81.3 ± 0.7 88.8 ± 1.3 93.4 ± 1.0 97.8 ± 1.7 99.9 ± 0.8

6 KPG(121)07 17.7 ± 2.6 26.2 ± 1.6 38.7 ± 1.2 47.8 ± 1.2 65.1 ± 2.1 77.6 ± 4.0 85.0 ± 2.3 91.8 ± 4.4 95.3 ± 2.1 97.5 ± 2.7

7 KPG(121)10 17.1 ± 0.7 26.4 ± 1.6 39.1 ± 0.4 48.3 ± 1.3 67.3 ± 2.5 75.8 ± 1.1 84.7 ± 1.9 91.5 ± 2.3 94.0 ± 0.3 97.7 ± 1.3

8 KPG(121)14 13.4 ± 1.3 21.7 ± 1.3 31.5 ± 0.9 40.5 ± 1.1 62.2 ± 0.4 75.4 ± 1.5 82.3 ± 0.8 86.5 ± 1.1 90.8 ± 2.2 98.7 ± 1.1

9 KPG(121)17 16.7 ± 1.4 23.5 ± 0.8 37.1 ± 2.7 44.8 ± 3.3 68.1 ± 1.2 80.1 ± 1.2 88.8 ± 2.2 95.3 ± 2.4 98.9 ± 2.7 102.1 ± 2.0

10 KPG(121)20 15.1 ± 0.9 23.8 ± 1.3 36.0 ± 1.7 46.2 ± 1.8 66.4 ± 3.2 80.2 ± 1.8 89.7 ± 3.0 95.0 ± 2.3 98.7 ± 3.3 101.9 ± 1.9

11 KPG(121)23 17.3 ± 0.7 24.1 ± 1.8 38.2 ± 3.4 47.4 ± 2.8 64.0 ± 3.4 82.0 ± 5.1 90.4 ± 5.5 93.8 ± 4.8 98.9 ± 1.5 101.6 ± 2.6

12 KPG(121)26 16.4 ± 2.4 25.6 ± 1.8 37.5 ± 1.8 46.9 ± 1.8 67.4 ± 1.5 80.1 ± 0.5 90.3 ± 1.9 92.5 ± 2.0 98.7 ± 0.3 100.6 ± 1.3

13 KPG(121)29 17.8 ± 0.9 27.3 ± 0.5 39.2 ± 0.9 49.2 ± 0.2 69.4 ± 1.8 84.8 ± 0.5 92.4 ± 1.7 96.0 ± 0.5 97.6 ± 0.6 98.9 ± 1.0

14 KPG(121)32 16.7 ± 0.4 24.5 ± 1.1 36.1 ± 1.8 45.8 ± 2.0 66.1 ± 1.6 79.8 ± 2.4 89.9 ± 2.8 94.9 ± 1.7 98.4 ± 0.2 99.7 ± 0.7

15 KPG(121)35 20.5 ± 0.7 27.9 ± 1.2 40.9 ± 0.7 51.8 ± 1.0 72.2 ± 0.5 85.8 ± 1.5 93.4 ± 2.8 96.3 ± 1.1 98.9 ± 1.0 99.8 ± 1.2

16 KPG(121)38 19.4 ± 1.2 27.5 ± 1.3 40.8 ± 1.4 51.7 ± 1.6 73.2 ± 3.2 84.5 ± 0.7 91.7 ± 1.4 96.6 ± 1.3 98.2 ± 1.5 100.3 ± 0.6

17 KPG(121)41 20.3 ± 0.6 30.7 ± 1.7 42.3 ± 1.8 52.9 ± 2.5 73.6 ± 1.8 85.2 ± 2.1 91.0 ± 1.4 97.3 ± 0.5 99.0 ± 0.0 99.9 ± 0.2

18 KPG(121)44 15.6 ± 1.2 22.4 ± 1.4 34.1 ± 1.0 42.4 ± 1.9 61.3 ± 2.4 74.8 ± 3.1 86.2 ± 0.2 91.8 ± 0.4 92.6 ± 0.6 93.6 ± 0.5

19 KPG(121)47A 14.8 ± 0.6 23.2 ± 1.6 35.5 ± 2.6 43.6 ± 2.6 60.7 ± 3.2 72.9 ± 1.5 81.6 ± 2.4 86.3 ± 4.3 89.0 ± 1.5 91.2 ± 0.9

20 KPG(121)47B 13.3 ± 0.2 22.2 ± 0.8 34.6 ± 0.4 43.9 ± 0.2 63.5 ± 1.1 76.4 ± 1.1 89.8 ± 0.6 92.2 ± 0.7 94.7 ± 0.4 95.0 ± 0.3
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Effect of  different viscosity grades of  HPMC over 
drug release

 and t
 and t

 and 
t
et al. also found that formulations containing Methocel 

et al. have reported that 

et al.

 A threshold 

Effect of  sodium bicarbonate and stearic acid over 
drug release

et al et al
 Sodium bicarbonate, 

the development of  carbon dioxide gas.

Figure 1: Effect of polymer concentration over drug release

Figure 2: Effect of different viscosity grades of HPMC over drug release

Figure 3: Effect of sodium bicarbonate and stearic acid over drug 
release
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time, the carbon dioxide bubbles get dispersed in the 

the matrix.

Kinetic modelling of  drug release

amount of  drug liberated and the square root of  time is 

release against the square root of  time up to 12 hours. 

2 2

2 values. Among the different 

2

CONCLUSION

Table 4: t50% and t80% of formulated batches of 
ranitidine hydrochloride
S. N. Batch no. t50% (hr) t80% (hr)
1 KPG(120)42 3.48 11.59
2 KPG(120)45 4.05 12.85
3 KPG(120)48 3.62 13.14
4 KPG(121)01 5.23 13.51
5 KPG(121)04 4.21 12.88
6 KPG(121)07 5.44 15.28
7 KPG(121)10 4.84 13.74
8 KPG(121)14 6.19 14.51
9 KPG(121)17 4.88 12.93
10 KPG(121)20 4.96 12.98
11 KPG(121)23 4.75 12.93
12 KPG(121)26 4.73 13.04
13 KPG(121)29 4.12 12.69
14 KPG(121)32 4.89 13.1
15 KPG(121)35 3.6 12.32
16 KPG(121)38 3.63 12.41
17 KPG(121)41 3.35 12.25
18 KPG(121)44 5.76 14.36
19 KPG(121)47A 6.03 15.21
20 KPG(121)47B 5.54 13.92

2) values of 
formulated batches
S.N. Batch no. Zero 

order
First 
order

Higuchi Korsmeyer- Peppas

R2 R2 R2 R2 n
1 KPG(120)42 0.8198 0.9884 0.9949 0.9800 0.4658
2 KPG(120)45 0.7575 0.9436 0.9835 0.9542 0.4819
3 KPG(120)48 0.7622 0.9603 0.9677 0.9455 0.4383
4 KPG(121)01 0.7884 0.9622 0.9901 0.9575 0.5517
5 KPG(121)04 0.8124 0.9254 0.9792 0.9506 0.4791
6 KPG(121)07 0.8463 0.9958 0.9927 0.9829 0.4515
7 KPG(121)10 0.8424 0.9978 0.987 0.9785 0.4531
8 KPG(121)14 0.8669 0.9540 0.9944 0.9838 0.5216
9 KPG(121)17 0.8495 0.9594 0.9942 0.9835 0.4909
10 KPG(121)20 0.8468 0.9699 0.9967 0.9805 0.5053
11 KPG(121)23 0.8475 0.9531 0.9963 0.9829 0.4788
12 KPG(121)26 0.8045 0.9499 0.9969 0.9805 0.4794
13 KPG(121)29 0.8044 0.9932 0.9954 0.9743 0.4595
14 KPG(121)32 0.8408 0.9793 0.9982 0.9833 0.4845
15 KPG(121)35 0.7997 0.9886 0.9932 0.9752 0.4351
16 KPG(121)38 0.8033 0.9958 0.9885 0.9737 0.4439
17 KPG(121)41 0.8021 0.9722 0.9863 0.9738 0.4231
18 KPG(121)44 0.8364 0.9475 0.9996 0.9829 0.4915
19 KPG(121)47A 0.8371 0.9654 0.9954 0.9780 0.4782
20 KPG(121)47B 0.8209 0.9470 0.9987 0.9728 0.5214
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concentration of  sodium bicarbonate for gas generation. 

the sustained drug release for the same duration.
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