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ABSTRACT: The study was aimed to prepare gastro retentive floating microsphere of Ranitidine Hydrochloride by Ionotropic 

Gelation technique and solvent evaporation technique by using the different carriers’ ratios (Carbopol 934, Chitosan, and sodium 

alginate). Both natural and synthetic polymers have been used to prepare floating microspheres and evaluated the relevant 

parameters. There was no drug and carrier interactions assessed from FTIR. Depending upon the ratio, the percentage yield was 

found between 58.33% to 90.38%. in all formulations. The surface morphology of microspheres was characterized by SEM and it 

was discrete, spherical in shape with rough outer surface and showed free flowing properties. The mean particle size of microspheres 

significantly increases with increasing polymer concentration and the range between 99.92±1.221 to 168.23±1.963 µm. Among all 

the formulations, RF3 showed high drug entrapment efficiency (87.52%). The percentage in-vitro buoyancy of the floating 

microspheres was in the range of 66.92% to 81.52%. The in-vitro drug release study revealed that RF3, RF6 and RF9 Formulations 

having 89.97%, 92.91%, 93.68% drug released at the end of dissolution studies respectively. It could be concluded that the developed 

floating microsphere of Ranitidine Hydrochloride can be used for prolonged release in stomach. Therefore improving the 

bioavailability and patient compliance. 

 

KEYWORDS: Chitosan, Carbopol 934, Floating Microspheres, Ionotropic Gelation Method, In-Vitro Drug Release,  Ranitidine 
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INTRODUCTION  

Oral drug delivery has been known for decades as the most widely used route of administration among all the routes that have been 

discovered for the systemic delivery. All controlled release systems have limited applications if the systems cannot remain in the 

area of the absorption site [1]. The controlled release drug delivery system possessing the ability of being retained in the stomach is 

called gastro retentive drug delivery system. They can help in optimizing the oral controlled delivery of drug having “absorption 

window” continually releasing the drug prior to absorption window for prolong period of time, thus ensuring optimal bioavailability 

[2]. Floating systems are low density systems that have maximum buoyancy to float on the gastric material and remain in the 

stomach for longer period of time. During the system hangover the gastric contents, the drug is released sustain with desired rate, 

which results in elevated gastric retention time and minimizes fluctuation also. A low amount of gastric content is required to permit 

the right achievement of the buoyancy retention principle, a minimal level of floating force (F) is required to stay the dosage form 

buoyant on the surface of the gastric content. A floating dosage form is a feasible approach especially for drugs which have limited 

absorption sites in upper small intestine. The controlled, slow delivery of drug to the stomach provides sufficient local therapeutic 

levels and limits the systemic exposure to the drug [3.4]. 

Floating microspheres are especially useful in the delivery of such drugs and provides continuous, controlled administration of drug 

at the absorption site. For drugs with relatively short half-life, sustained release of the drug into the gastrointestinal tract maintain 

an effective concentration of drug in the systemic circulation for a long time and result in a flip-flop pharmacokinetics. So, 

formulating floating microspheres for short half-life drugs shows good therapeutic effect [5]. 
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Ranitidine hydrochloride, a histamine H2-receptor antagonist is widely prescribed and commonly used in active duodenal ulcers, 

gastric ulcers, Zollinger-Ellison syndrome, gastro oesophageal reflux disease and erosive esophagitis. The recommended adult dose 

of Ranitidine is 150mg twice daily or 300 mg once daily. It also has a short biological half-life (2 hrs). Ranitidine HCl is absorbed 

only in the initial part of the small intestine and in all the above-mentioned ulcers, the disease is in the stomach and upper part of 

GIT. It has an absolute oral bioavailability of only 50%. Colonic metabolism of Ranitidine HCl is partly responsible for its poor 

bioavailability [6]. These properties do not favour a traditional approach to sustained release delivery. In the present investigation 

efforts were made to formulate floating microspheres of Ranitidine Hcl to improve the absorption of Ranitidine in stomach, to 

prepare spherical floating microspheres, to study sustained effect of floating microspheres, to study the effect of different polymers 

on buoyancy and % drug release. The relief of gastric-acid related symptoms can occur as soon as 60 minutes after administration 

of a single dose, and the effects can last from 4-10 hours, providing fast and effective symptomatic relief [7]. 

 

MATERIALS AND METHODS  

Materials used 

Ranitidine Hcl gift sample obtained from Medrich pharma Bengaluru, Carbopol 934, Chitosan, and sodium alginate obtained from 

Lobachemi, Pvt Ltd. Mumbai, Dichloro methane obtained from Qualigens Fine Chem Pvt Ltd, Mumbai, Calcium carbonate obtained 

from Qualikems fine chem. Pvt ltd, New Delhi Tween 80 obtained from Qualigens Fine Chem Pvt Ltd, Mumbai. Glacial acetic acid 

obtained from Medilise chemicals Kannur. Conc Hydrochloric acid obtained from Flora chemicals, Mumbai Potassium bromide 

obtained from Flora chemicals Mumbai. 

Methods  

Pre-formulation Studies 

Compatibility Studies- Drug Polymer Interaction (FTIR Studies) 

The FT-IR spectrum of Ranitidine hydrochloride and polymers was recorded using KBr mixing method on the FT-IR instrument 

(Schimadzu FTIR instrument). The drug alone, and in combination with polymers (mixed in the ratio of 1:1) was taken and subjected 

to FT-IR studies [8] 

Preparation of ranitidine Floating Microspheres 

Method -1 

Floating microsphere of Ranitidine Hydrochloride was prepared by Ionotropic Gelation technique using different proportion of 

polymers (Chitosan and Carbopol 934). Sodium alginate dissolve in distilled water at a concentration of 2% (w/v), the solution is 

stirring thoroughly after Ranitidine hydrochloride of different ratio and calcium carbonate is added. The Gelation medium is 

prepared by dissolving calcium chloride (3% w/v) in 2% glacial acetic acid. The homogenous alginate solution is extruding using 

21G syringe needle into the Gelation medium. The distance between the edge of the needle and surface of Gelation medium is about 

10cms. The gel microspheres formed is left in the solution with gentle stirring for 30 min at room temperature to improve mechanic 

strength. After that, microspheres were collected and wash with distilled water twice, dried at room temperature for 24 hrs. and will 

store in desiccator. [9] 

Method-2 

The floating microsphere of Ranitidine Hcl was prepared by solvent evaporation (oil in water emulsion) technique. Ranitidine 

hydrochloride, Carbopol 934, Chitosan (1:1) were dissolved in a mixture of dichloromethane and ethanol (1:1) at room temperature. 

This was poured into 250 ml water containing 0.02% Tween 80 maintained at a temperature of 30-40°c and subsequently stirred at 

a ranging agitation speed for 20 min to allow the volatile solvent to evaporate. The formed microspheres were filtered, washed with 

distilled water several time and dried in vacuum. [10] 

 

Table No: 1 Composition of Ranitidine floating microsphere; Ionotropic Gelation method 

Formulation 

code 

Drug 

dose 

(mg) 

Drug & 

polymer 

ratio 

Polymers Sodium 

alginate 

(gm) 

Calcium 

carbonate 

(mg) 

Calcium 

chloride 

(gm) 

Glacial 

acetic 

acid (ml) 

Carpobol 

934 (mg) 

Chitosan 

(mg) 

RF1 150 1:4 600 - 2 600 3 2 
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RF2 150 1:5 750 - 2 750 3 2 

RF3 150 1:6 900 - 2 900 3 2 

RF4 150 1:4 - 600 2 600 3 2 

RF5 150 1:5 - 750 2 750 3 2 

RF6 150 1:6 - 900  900 3 2 

 

 Table No. 2: Composition of Ranitidine floating microsphere; Solvent evaporation method 

 

Evaluation parameters of ranitidine hydrochloride floating microspheres  

 

Percentage Yield 

The prepared microspheres were collected, dried at room temperature and then weighed. The measured weight of prepared 

microspheres was divided by the total amount of all excipient and drug used in the preparation of microspheres which will give the 

total percentage yield of floating microspheres [11].             

                                               The amount of microspheres obtained (g)         

 Percentage yield (%) =    __________________________________________________            X 100 

                                                               Theoretical amount (g) 

                                               

Determination of Particle Size 

The size of the prepared floating microspheres was measured by an optical microscopy method (Olympus, India) fitted with eye 

piece micrometer which was then calibrated with stage micrometer. 

Procedure: Calibrate the eye piece micrometer and transfer the microspheres on clean slide. Add one or two drops of liquid paraffin. 

Dispense the sample uniformly with the help of a brush. Place the cover slip to avoid entrapment of air bubbles. Drain the excess 

liquid with a blotting paper. Place the slide on the stage of the microscope. Focus the slide in low magnification (10X), observe the 

presence of individual particle. Shift to high power (45X) and focus the slide. Measure the size of each particle in terms of eye piece 

divisions. Tabulate the particle in terms of division of eye piece and number of particles. Multiply the number of eye piece divisions 

by the calibrated values. Classify the diameters in to size ranges and calculate the number of divisions. The average mean size was 

calculated by retrieving the size of about 100 microspheres from each batch was determined by the given equation(s).[12] 

                                       No: of division on stage micrometer 

Calibration factor = --------------------------------------------------- X 100 

                                       No: of division on eye piece micrometer 

Size of individual particle (μm) = Number of division on eyepiece ×Calibration factor 

Average particle size (μm)         = Sum of individual particle/100 

Morphological Studies (SEM) 

In general, SEM has been used to determine particle size distribution, surface topography, texture, fractured surface/sectioned surface 

and characterizing drug delivery system, owing in large simplicity of sample preparation and ease of operation. The best formulation 

were taken for the surface characterization. For the external morphology studies, the microspheres were visualized using scanning 

electron microscopy (SEM, JEOL JSM-6701 F, JAPAN) operating at 15KV. The samples were mounted on electron microscope 

brass stub and coated with in an ion sputter, under vacuum. The shape and surface characteristic of floating microspheres were taken 

by random scanning of the stub and photomicrographs. [13] 

 Drug dose (mg) Drug & Polymer 

Ratio 

Chitosan 

(mg) 

Dichloromethane & Ethanol 

(1:1 ratio ml) 

Tween 80 (ml) 

RF7 150 1:4 600 10 0.2 

RF8 150 1:5 750 10 0.2 

RF9 150 1:6 900 10 0.2 
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Micromeritic Properties 

The characterization of prepared microspheres was carried out by particle size, angle of repose, bulk density, tapped density, and 

Carr’s index [14] 

Entrapment Efficiency (EE) 

An accurately weighed microsphere (100mg) was taken and triturated with 50 ml 0.1 N HCl and filtered to remove debris. Volume 

was made up to 100 ml with 0.1 N HCl and diluted suitably before the recording of absorbance at 315 nm using uv spectrophotometer  

[15]. 

The drug EE was calculated using the following formula. 

                                                                    Estimated percent drug content 

                                                                  (Amount of drug actually present) 

 Percentage entrapment efficiency = ----------------------------------------------    X 100 

                                                                   Theoretical percent drug content  

                                                                  (Theoretical drug load expected)  

 In-vitro Buoyancy Studies 

An accurately weighed 100mg drug equivalent floating microsphere was taken for in-vitro buoyancy study. The selected number of 

microspheres were spread over 900ml simulated gastric fluid (pH 1.2) containing 0.02% W/V Tween 80 in dissolution apparatus 

(USP, type-II) agitating at 100rpm. At the end of 12hrs the buoyant microspheres were pipette out and separated by filtration, 

particles in the sinking particulate layer were also separated by filtration. Particles of both types were dried in desiccators. Both the 

fraction of microspheres was weighed and buoyancy was determined by following equation. [16]. 

                                                              Wf X 100 

                     Buoyancy percentage = -------------- 

                                                               Wf + Ws 

Where Wf and Ws are the weight of the floating and settled microspheres respectively. 

 In-vitro Drug Release Studies 

The in-vitro drug release studies were conducted in gastric pH using paddle type dissolution apparatus under sink conditions. 

Accurately weighed samples of the microspheres was taken into 900ml of dissolution medium (pH 1.2) maintained at 37±0.50C with 

paddle rotating at 100rpm. The adequate samples were withdrawn every 1hrs up to 12hrs and the same volume of fresh medium was 

refilled for maintaining the sink condition. The withdrawn samples were filtered through Whatman filter paper. After suitable 

dilution, the samples are analysed spectrophotometrically at 315nm. The dissolution studies were carried out in triplicate and the 

percentage drug release was calculated and the graph was considered between cumulative percentage drug release and time in hours  

[17]. 

Kinetics Analysis of in-vitro Drug Release Studies 

To examine the drug release kinetics and mechanism, the cumulative release data were fitted to models representing Zero order (Q 

Vs t), First order [Log (Q0-Q) Vs t], Higuchi’s square root of time (Q Vs t1/2) and Korsmeyer-Peppa’s (Log Q Vs Log t) 

respectively, where Q is the cumulative percentage of drug released at time t and (Q0-Q) is the cumulative percentage of drug 

remaining after time t. In short the results obtained from in-vitro release studies were plotted in four kinetic models of data treatment. 

Generally, on the basis of the diffusion exponent, an “n” value of 0.5 or less than 0.5 indicates the drug release mechanism 

approaches to a Fickian diffusion-controlled release, where as “n” value from 0.5 to 1 indicates the drug release mechanism is Non-

Fickian diffusion [18]. 

Stability Studies 

From the prepared floating microspheres which showed appropriate balance between the buoyancy and the in-vitro percentage drug 

release was selected for stability studies. The selected best formulations were placed in borosilicate screw capped glass containers 

and stored in different temperatures like room temperature (27±20C, 60 ± 5% RH) and stability chamber (45±20C, 70 ±5 % RH). 

At the end of 30, 60, 90 days period, samples were withdrawn and the microspheres are analysed for their drug content [19,20]. 
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RESULTS AND DISCUSSION  

Pre-formulation Studies 

Compatibility Studies - Fourier transforms infrared spectroscopy (FTIR) 

 
Fig.no. 1: IR spectra of pure Ranitidine Hydrochloride 

 

 
Fig.no. 2: IR Spectra Studies of Physical Admixtures of Ranitidine hydrochloride and Chitosan 

 

 
Fig no. 3: IR Spectra Studies of Physical Admixtures of Ranitidine hydrochloride and Carbopol 934 
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Fig.no 4: IR Spectra Studies of Physical Admixtures of Ranitidine hydrochloride and Sodium Alginate 

 

 
Fig.no 5: IR Spectra Studies of Physical Admixtures of Ranitidine hydrochloride, Chitosan and Sodium Alginate. 

 

 
Fig. no 6: IR Spectra Studies of Physical Admixtures of Ranitidine hydrochloride, Carbopol 934 and Sodium Alginate. 
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IR spectrums of the Ranitidine hydrochloride physical admixtures indicate that there is no interaction between the drug and 

polymers. The spectra can be simply regarded as the superposition of Ranitidine hydrochloride and polymers used for the preparation 

of microspheres. This observation ruled out the possibility of chemical interaction and complex formation between these 

components. It is concluded that the characteristics bands of pure drug were not affected after loading polymer microspheres and 

the drug was compatible within the physical admixtures. Hence drug excipient compatibility was established also which indicates 

the stable nature of drug during the entrapment Process. 

Characterization of Floating Microspheres 

Percentage Yield and particle size 

Table No 3: Percentage yield and average particle of Ranitidine hydrochloride floating Microspheres (RF) 

Formulations Code Percentage Yield (%) Average particle size (µm) 

RF1 59.77±0.56 131.4±0.56 

RF2 61.66±0.78 150.23±4.195 

RF3 90.38±0.87 168.2±1,963 

RF4 64.51±0.65 119.90±1.831 

RF5 75.57±0.78 125.74±2.119 

RF6 89.65±0.90 135.24±1.742 

RF7 58.33±0.64 99.92±1.221 

RF8 63.88±0.69 100.35±2.221 

RF9 88.09±0.92 103.70±0.321 

                                       Results are mean  S.D of three trials (n=3) 

 

From the results it was observed that, the concentration of polymer increased, the percentage yield of the floating microspheres was 

also slightly increased. 

Morphological Studies 

The surface morphology of the microspheres were investigated and revealed by SEM for characterization of shape and size of 

floating microspheres and the surface view were shown in Photomicrograph 1 to 3.From the results, SEM indicated that the 

microspheres produced by RF3 formulation, are good specificity, spherical with smooth surface, uniform in shape and not 

aggregated which is responsible for the characteristic patterns of drug release.  

 
 Fig.no. 7: Photo Micrograph-1(c) SEM Image of Ranitidine 

Hydrochloride Floating Microspheres (RF3)-Group 
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Micromeritic Properties 

Bulk Density, Tapped Density, Carr’s Index, Hausner’s Ratio and angle of repose 

The packing properties of the drug and their formulations are widely depending on bulk Density. It has been stated that bulk density 

less than 1.2 gm/cm3 indicate good flow and values greater than 1.5gm/cm3 indicate poor flow. The result of bulk density, tapped 

density, Carr’s index and Hausner’s ratio were mentioned in table no 4. 

 

Table No 4: Bulk density, Tapped density, Carr’s index, Hausner’s ratio  and angle of repose values of Ranitidine Hydrochloride 

Floating Microspheres 

Formulations 

code 

Bulk density 

(g/cm3) 

Tapped 

density (g/cm3) 

Carr’s index 

(%) 

Hausner’s  

ratio 

Angle of repose 

(θ) 

RF1 0.284±0.021 0.345±0.087 17.68±0.067 1.21±0.091 27.34±0.51 

RF2 0.664±0.052 0.758±0.076 12.00±0.076 1.13±0.082 28.61±0.58 

Fig. no. 8: Photo Micrograph-2(b) Surface morphology of 

Ranitidine Hydrochloride Floating Microspheres (RF6) 

 

Fig.no. 9: Photo Micrograph-3(b)SEM Image of Ranitidine 

Hydrochloride Floating Microspheres (RF9)-Group 
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RF3 0.712±0.021 0.826±0.012 13.80±0.065 1.16±0.067 29.51±0.64 

RF4 0.674±0.032 0.790±0.067 14.68±0.054 1.17±0.058 35.86±0.31 

RF5 0.368±0.045 0.458±0.012 19.65±0.023 1.24±0.045 37.92±0..43 

RF6 0.356±0.012 0.414±0.046 14.28±0.056 1.13±0.013 37.92±0.43 

RF7 0.682±0.034 0.865±0.045 18.30±0.043 1.25±0.057 36.57±0.51 

RF8 0.352±0.091 0.410±0.012 14.137±0.039 1.16±0.094 29.51±0.58 

RF9 0.457±0.087 0.531±0.071 15.93±0.089 1.15±0.012 31.47±0.64 

              Results are mean  S.D of three trials (n=3) 

 

From the results, it was observed that the bulk density and tapped density values were lies between 0.284 to 0.712 and 0.345 to 

0.865 g/cm3 i.e., less than 1.2 gm/cm3indicating good packing. The Carr’s index was lies between 12% to 19.65% indicating 

excellent flow characteristics of floating microspheres. The Hausner’s ratio was lies between 1.13 to 1.25 indicating good flow 

(Normal range: less than 1.25, while greater than 1.5 indicating poor flow). Angle of repose less than 40° indicates free flowing 

properties of microspheres. However, angle of repose greater than 400 indicates poor flow of material. It is observed that, the angle 

of repose for various ratios of the microspheres are found to be less than 400 it indicates free flow properties of the floating 

microsphere.  

Determination of Entrapment Efficiency (EE) 

The amount of drug entrapped was estimated by crushing the specified quantity of microspheres and extracting with aliquots of 

0.1N HCl (pH 1.2) repeatedly. The amount of drug entrapped in the floating microspheres was shown in the Histogram as shown in 

Figure-27. 

 
           Fig.no. 10: Percentage entrapment efficiency of plot of Ranitidine Hydrochloride Floating Microsphere 
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From the results, the percentage EE was found to be in the range 44.60% to 87.52% and specifically EE is more in formulations 

RF3, RF6 and RF9. Also it was observed that the EE of prepared microspheres is increased with increasing the polymer 

concentration. This is because as there is an increase in polymer concentration sufficient amount of polymer is present to entrap the 

drug, thus the EE is increased. When it was compared with three formulation RF3 shows best result (87.52%) as compared to RF6 

&RF9. 

In-vitro Buoyancy Studies 

The percentage in-vitro buoyancy of floating microspheres of all the formulation was found in the range 66.92% to 81.52% after 12 

hrs. The results of in-vitro buoyancy data are given in the histogram as shown in Figure-28.  

 

 
Fig.no. 11: Percentage in-vitro Buoyancy plot of Ranitidine Hydrochloride Floating microsphere 

 

From the results, it was observed that the most of the microspheres in each formulation floated for prolonged period of time (12hrs) 

over the surface of the dissolution medium without any apparent Gelation. As the polymer concentration increases the buoyancy 

time also increases. So the in-vitro buoyancy of prepared floating microspheres (RF3) had shown high percentage floating than 

compared to other the other formulations. 

In-vitro Drug Release Studies 

Over all RF3 formulation (Method-I), RF6 formulation (Method -I) and RF9 formulation were having 89.97%,92.91% and 93.68% 

drug releases the end of 12hrs when compared to all batches due to the increasing in polymer concentration. The increased 

concentration of polymers leads to increase in particle size and increase in density of polymer matrix into the microspheres which 

results in increased diffusion path length and consequently retardation of drug release due to the higher EE. Moreover, it is also 

clear that there is no burst release at initial hours and also exhibits prolonged and retard drug release at the end of the dissolution 

studies. 
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Fig.no.13: Zero order Plot of Ranitidine Hydrochloride Floating Microspheres  (RF1-RF9) 

 

In-vitro drug release kinetics 

Table No 5:  Kinetics Analysis of in-vitro drug release data of Ranitidine Hydrochloride floating microspheres (RF1-RF9) 

 

Formulations 

Code 

Release model 

Zero order First order Higuchi’s 
Korsmeyer and 

peppa’s 

R2 S R2 S R2 S R2 S(n) 

RF1 0.877 8.360 0.860 -0.057 0.889 21.64 0.749 0.875 

RF2 0.904 8.051 0.957 -0.052 0.992 21.67 0.844 0.821 

RF3 0.992 6.803 0.997 -0.038 0.951 17.12 0.937 0.876 

RF4 0.911 10.31 0.977 -0.076 0.994 27.68 0.885 0.835 

RF5 0.967 10.79 0.974 -0.081 0.963 27.68 0.883 0.851 

RF6 0.838 8.059 0.918 -0.053 0.981 22.41 0.781 0.935 

RF7 0.968 10.33 0.936 -0.066 0.823 24.48 0.921 0.826 

RF8 0.917 7.575 0.949 -0.047 0.971 20.03 0.837 0.962 

RF9 0.879 8.795 0.952 -0.061 0.987 23.95 0.809 0.941 

                 Regression coefficient (r2), Slope(s) 

 

The in-vitro drug dissolution data obtained was fitted to various mathematical Models such as zero order, First order, Higuchi 

matrix, and Krosmeyer Peppas model. The kinetic data analysis of all the formulations reached higher coefficient of determination 

with the first order (R2 = 0.997). From the kinetics results the n values were found in the range between 0.821 to 0.962 with 

Regression coefficient values ranging from 0.749 to 0.937 indicating Non-Fickian diffusion mechanism i.e., Non-Fickian diffusion 

of drug through Ranitidine Hydrochloride floating microspheres. Hence, the above observations, the release of drug from floating 

microspheres provide a sustained for a period of sufficient hours and the kinetics study shows that‘r2’ values of all formulated 

batches indicate compliance with Higuchi’s plot and which reveals that the drug release follows Non-Fickian diffusion mechanism 

(Korsmeyer-Peppa’s mechanism). 
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Stability studies 

The optimized formulation of Ranitidine (RF3) was subjected to short term stability testing by storing the microspheres at room 

temperature 25°C/60% RH and also subjected to accelerated stability testing by storing the microspheres at temperature 40°C/70% 

RH. From the results, we observed there was no significant changes occurred in the drug content (89.87% to 92.35%) and physical 

changes up to three months period of the stability study. This indicates a good stability of the prepared microspheres.   

 

CONCLUSION  

It can be concluded that Floating Microspheres of Ranitidine Hcl were successfully prepared by ionotropic gelation and solvent 

evaporation technique. Among all the formulation optimized (RF3) formulation shown the very good drug release and fulfil all the 

evaluation parameters effectively. The microspheres were discrete, spherical with a central hollow cavity and showed sustained 

drug release patterns in simulated GI fluids. The drug entrapment efficiency, drug release and particle size of the microspheres were 

dependent on the concentration of polymers and stirring speed. The formulated microspheres floated in the simulated gastric fluid 

for over a period of 10 hrs. The Ranitidine Hcl loaded floating microspheres sustained drug release up to 12 h; thereby, it could be 

capable of reducing the frequency of administration and the dose-dependent side effects with the repeated administration of 

conventional Ranitidine Hcl tablets. This type of sustained formulation will be better suitable for the patients. Thus, floating 

microspheres of ranitidine Hcl with good buoyancy and modified drug release were obtained. 
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