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Abstract 

Gastric ulcer, one of the most widespread, is believed to be due to an imbalance between aggressive 

and protective factors. The gastric mucosa is continuously exposed to potentially injurious agents 

such as acid, pepsin, bile acids, food ingredients, bacterial products (Helicobacter pylori) and drugs. 

These agents have been implicated in the pathogenesis of gastric ulcer, including enhanced gastric 

acid and pepsin secretion, inhibition of prostaglandin synthesis and cell proliferation growth, 

diminished gastric blood flow and gastric motility. Drug treatment of peptic ulcers is targeted at 

either counteracting aggressive factors (acid, pepsin, active oxidants, platelet aggravating factor 

“PAF”, leukotrienes, endothelins, bile or exogenous factors including NSAIDs) or stimulating the 

mucosal defences (mucus, bicarbonate, normal blood flow, prostaglandins(PG), nitric oxide). The 

goals of treating peptic ulcer disease are to relieve pain, heal the ulcer and prevent ulcer recurrence. 
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Introduction  

Ranitidine is a H2 antihistamine drug. It is a drug 

used to block the action of histamine on parietal 

cells in the stomach decreasing acid production 

by these cells. It has a furan ring. It has melting 

point 69-70 
°
C. The wavelength of ranitidine is at 

229 nm and 315 nm (water used as medium). 

The chemical name of Ranitidine HCl is N [2-

[[[5-[(dimethylamino) methyl]-2furanyl] methyl] 

thio]ethyl]-N'-methyl-2-nitro-1,1-ethenediamine, 

HCl. 

 

 
 

 

It was a white or pale yellow crystalline powder 

drug having melting point 136-142 °C. It is 

freely soluble in water, methanol and ethanol 

(95%), sparingly soluble in ethanol, very slightly 

soluble in chloroform and in dichloro methane. 

The molecular formula of Ranitidine HCl is 

C13H22N4O3S•HCl and the molecular weight is 

350.87. It is preserve in well closed container, 

Protected from light. Ranitidine HCl is H2 

receptor antagonist inhibits acid production by 

reversibly competing with histamine for binding 

to H2 receptors on the basolateral membrane of 

parietal cells. It competitively inhibits histamine 

action at all H2 receptors but their main clinical 

use is as inhibition of gastric acid secretion. It 

inhibited histamine stimulation and gastrin 

stimulated acid secretion. It decreases both basal 

and food stimulated acid secretion by 90% or 

more, but promote healing of duodenal ulcer.  
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Materials and Methods  

Ranitidine was received as a gift sample from 

Gifted from Belco Pharma, Bahadurgarh. Ethyl 

cellulose, microcrystalline cellulose, xanthan 

gum, dibasic calcium phosphate and 

hypromellose were purchased from Central Drug 

House, Mumbai. Povidone was purchased from 

Merck Specialities Pvt Ltd, Mumbai. Magnesium 

stearate and talc were purchased from Qualikems 

Fine Chemicals Pvt Ltd, Delhi. Lactose was 

purchased from Central Drug House (P) Ltd.  

New Delhi, India. Isopropyl alcohol was 

purchased from Nice Chemicals Pvt Ltd, Cochin. 

HCl was purchased from Merck Specialities Pvt 

Ltd, Mumbai.Experimental work 

Formulation of floating matrix tablet 

Selection of manufacturing process 

Batches were prepared with HPMC K15M using 

wet granulation method and direct compression 

method and their release profiles were compared. 

Formula is given in Table 2. 

 

 
Formulation of batches with different ratio of 

Sodium bicarbonate and Citric acid 

Batches were prepared with HPMC K15M using 

wet granulation method to select the proportion 

of Sodium bicarbonate and Citric Acid and their 

release profiles were compared. Formula is given 

in Table 3 

Preparation of trial batches with different 

polymers with different concentration 

Formulation batches were prepared using 

different polymers (HPMC K15M, Xanthan 

gum, and Ethyl Cellulose). Formula is given in 

Table 4 
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Effect of various diluents with their elastic or 

plastic properties: 

Formulations were prepared using different 

diluents such as dibasic calcium phosphate and 

Lactose and compared to select the best diluent 

for further formulations. Formula is given in 

Table 5. 

Evaluation of floating matrix tablet 

Characterization of granules prepared by 

selected manufacturing process for all the 

formulation batches 

Flow property of all formulation batches was 

accessed through the parameters like Tapped 

density, Bulk density, Angle of repose, Carr’s 

index, Hausner’s ratio. 

Among all the batches it was found that batches 

P1, P8, P9 and P10 exhibited acceptable flow  

property with respect to angle of repose, Carr’s 

index, Hausner’s ratio. 

Evaluation of tablets: 

Hardness, Thickness, Friability, Average weight 

was performed for all the batches (P1 to P11) and 

the data are presented in Table 7 

 Parameters like Hardness, Thickness, Friability, 

Average weight were found to give satisfactory 

results for all trials. 

In vitro buoyancy studies 

On immersion in 0.1 N HCl solutions (pH 1.2) at 

37° C, all the tablets first sank in the release 

medium and then they float to the surface. All 

the tablets remained buoyant up to 24 h. Results 

are shown in Table 8 
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Swelling Index 

The swelling of the polymers used (HPMC 

K15M, Ethyl cellulose, Xanthan Gum) were 

determined by water uptake of the tablet. The 

percent swelling of the tablet was determined for 

12 h at different time intervals. Increase in  

percent swelling was found with increasing 

concentration of polymers. The percent swelling 

of P11 was found to be higher (128.16%) than 

that of other formulations. The percent swelling 

increased gradually up to 12 h. Results of 

swelling index shown in Table 9 
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The statistical kinetics values for the batch P8 is represented in Table 11 

 
Among the entire kinetic model studied for the batch (P8), it was found that the batch followed first 

order kinetics because of having maximum R
2
 value of 0.9958 (closest to 1.0). 
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The statistical kinetics values for the batch P11 is represented in Table 13 

 
Among the entire kinetic model studied for the batch (P11), it was found that the batch followed first 

order kinetics because of having maximum R
2
 value of 0.9959 (closest to 1.0). 

Summary 

In present work an attempt was made to prepare 

the Floating Tablet of Ranitidine using different 

polymers by wet granulation and direct 

compression method with Lactose, DCP and 

MCC as diluents, citric acid and Sodium 

bicarbonate as gas generating agent. 

It was found that wet granulation method 

facilitated greater efficiency in controlling 

Ranitidine release behavior from the matrices. 

Hence, all further formulations were prepared 

with wet granulation technique. All the prepared 

formulations were evaluated for hardness, 

friability, uniformity of weight, thickness, in 

vitro buoyancy study, assay and in vitro release. 

Batches were prepared by HPMC and HPMC 

K15M+ EC, HPMC K15M+Xanthan gum.  Ratio 

of polymers in formulation played major role in 

controlling the release rate of Ranitidine, which 

is evident from the prolongation in release of 

Ranitidine with HPMC: Xanthan gum. 

Concentration of sodium bicarbonate and citric 

acid affect the floating lag time and all the 

formulation float upto 24 hours. Effect of diluent 

on drug release was also studied by comparing 

lactose and dibasic calcium phosphate.  Dibasic  

calcium phosphate had maximum retarding 

capacity followed by lactose. The release kinetics 

of all the batches were carried out and it was 

found final batch followed first order kinetics. 

The optimized formulation has drug release 

profile up to 12 hours. 

Conclusion  

The physical compatibility study at 40
o
C/75% 

RH showed that Ranitidine and excipients used 

found to be physically compatible. Melting point 

of Ranitidine was found to be 139
o
C. 

Formulation was prepared with two processes i.e. 

direct compression and wet granulation; it was 

found that wet granulation method facilitated 

greater efficiency in controlling Ranitidine 

release behaviour from the matrices as compared 

to direct compression. Characterization of 

granules prepared by selected manufacturing 

processes like bulk density, tapped density, 

Carr’s index, Hausner’s ratio, Angle of repose 

was done and found to have good flow and 

compressibility. The tablets prepared were found 

to be within the limits with respect to hardness, 

average weight, %friability and thickness. From 

the different polymers used in polymer selection 

batches, combination of HPMC and Xanthan  
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gum were found to be satisfactory.Dibasic 

calcium phosphate was found to be the best 

diluent in controlling the release rate of drug and 

thus helps in extending the release profile. Under 

the study of kinetic models, five models have 

been studied namely Zero Order, First Order, 

Higuchi, Hixon-Crowell, Korsmeyer-Peppas 

model. It was found that the drug release model 

of final batch followed first order model (having 

maximum R
2
 value of 0.9959). 
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