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ABSTRACT 
 
The present study aimed at the formulation of Ranitidine hydrochloride loaded chitosan microspheres to prolong the release rate so as to decrease the necessity 
of multiple dosage and to increase bioavailability. Ranitidine loaded chitosan microspheres were prepared using coacervation-phase separation technique and 
characterized for the effective delivery of ranitidine. The biodegradable property and good mucoadhesive nature of chitosan on ranitidine drug release was 
studied. The formulation RCP3 showed rapid drug release after 4 h due to the result of polymer erosion in the surface of microspheres. The prepared 
microspheres were evaluated for percentage drug loading, entrapment efficiency, and In vitro release characteristics to identify the effect of addition of these 
polymers. The formulation variables influenced the drug release profile. The results of in vitro release study fitted with kinetic equations indicated that 
ranitidine drug release followed Higuchi’s matrix model. 
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INTRODUCTION 
 
Microencapsulation is a process of coating the small drug particles 
with a suitable coating material to give small capsules. The material 
inside the microcapsules is referred to as core, and the wall material 
is called as shell. Most microcapsules have diameters between a few 
micrometers and few millimeters. Depending on the methods of 
preparation the product may form either microcapsules or 
microspheres. Microencapsulation and resulting 
microcapsules/microspheres possess good advantages in terms of 
sustained, oral and parenteral controlled release and drug targeting1-

2. Micro particulate drug delivery systems offer improve 
bioavailability and stability of the drugs having problem with low 
bioavailability and less stability in the GI environment. It can also 
minimize the side effect, dosing frequency and to improve better 
therapeutic performance. 
 
Ranitidine, a H2 receptor blocker is widely used for the treatment of 
ulcers, hyper acidity and gastro-esophageal reflux diseases 
(GERD).3 Chitosan is a natural polymer commonly used for the 
development of sustained release dosage form. The bio-adhesive 
property of chitosan made it more popular for developing the 
mucoadhesive drug delivery system4 In the present study ranitidine 
loaded chitosan microspheres were prepared using coacervation 
phase separation technique characterized and evaluated for the 
effective delivery of ranitidine. The developing chitosan 
microspheres can improve the therapeutic efficacy of the loaded 
drug and also reduce the dosing frequency of the ranitidine.  
 
MATERIALS AND METHODS 
 
Ranitidine was obtained as gift sample from   Burgeon 
Pharmaceuticals, Chennai, Chitosan and Poly vinyl alcohol were 
obtained from Sigma, Mumbai. Dichloromethane and Acetonitrile 
(HPLC grade) were obtained from Qualigens, Mumbai and 
Potassium dihydrogen orthophosphate & Sodium hydroxide from 
SD Fine Chemicals, Mumbai, India. Distilled- deionized water was 

prepared with Milli-Q plus System (Elix 10, Millipore corp. India). 
All other reagents were of analytical grade. 
 
Preparation of ranitidine microspheres by coacervation- phase 
separation method 
 
The ranitidine loaded chitosan microspheres were prepared by 
coacervation-phase separation technique by using various ratios of 
drug and polymer (Table 1). The polymeric solution was prepared 
by dissolving the chitosan in DCM. Then ranitidine was dissolved in 
the polymeric solution and sonicated for 5 min. Then liquid paraffin 
was added to the polymeric solution at the rate of 1ml/min under 
continuous stirring using mechanical stirrer with 600 rpm. The slow 
addition of liquid paraffin coacervates the polymer in the mixture. 
The coacervate phase is then added to the hexane (non-solvent) 
under gentle stirring to harden the coating layer. The formed 
microspheres were then centrifuged for 10 min at 10,000 rpm. The 
precipitate was then collected and washed a least three times with 
distilled water. The prepared microspheres were lyophilized and 
stored in container for further studies. Six batches of microspheres 
were prepared using various ratios of drug: polymer. 5-7 
  
CHARACTERIZATION OF MICROSPHERES 
 
Entrapment efficiency and drug content  
 
The entrapment efficiency of ranitidine in the prepared microspheres 
was estimated by UV-spectrophotometry. A standard curve of 
ranitidine was prepared by serial dilution of standard stock solution. 
The standard stock solution was prepared by dissolving the weighed 
quantity of ranitidine in hydrochloric acid. For measuring the 
entrapment efficiency the weighed quantity of ranitidine was 
extracted from microspheres with alcoholic hydrochloric acid after 
dissolving the microspheres in acetonitrile. The absorbance of the 
resulted solution was measured in a UV- spectrophotometer 
(Shimadzu, Japan) at 313 nm after suitable dilution. The amount of 
ranitidine was estimated from standard curve. The entrapment 
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efficiency (EE) and drug content (DC) were calculated using the 
following formula8 

 

Entrapment efficiency (%/w/w) = Estimated drug content/ % drug content 
(theortical) x 100 

 
Drug content (%/w/w) = Weight of drug in microspheres/ weight of 

polymers and drug added (theoretical) x 100 
 

Particle size analysis and surface morphology 
 
The particle size of ranitidine microspheres were analyzed using 
Malvern particle size analyzer (Malvern Instruments Ltd, UK) . 
About 10 mg of samples were suspended in 5 ml of Milli-Q water 
and analyzed with an obscuration index of about 5% (Obscuration 
index is a measure of amount of light lost due to introduction of 
sample against light path). The measurements were carried out at a 
fixed angle of 90o. The analysis was carried out at a temperature of 
25°C. The mean particle diameter and size distribution of the 
suspension were assessed. Analysis was carried out in triplicate for 
each batch of sample under identical conditions and mean values 
were reported.9 

Surface morphological study of prepared microspheres was carried 
out using scanning electron microscope (SEM) (JEOL JSM-
5610LV, Japan). Samples were prepared on 10 x 10 mm brass stub 
and coated with gold using sputter coater (Jeol auto fine coater) at 
accelerating voltage of 20 KV at high vacuum mode.  
 
Poured Density, Tapped Density and Carr’s Index10 

 
Poured density, tapped density Carr’s Index (%) and Hausner’s 
Ratio of prepared microspheres were calculated28 by the following 
formula:  
 
Carr’s Index (%) = {(Tapped density – Poured density) / Tapped density} × 

100 
 

Hausner’s Ratio   =   Tapped density / Poured density 
 
The angle of repose was also determined by funnel method and was 
calculated using the following formula:  
 

θ = tan -1(h/r) 
Where, θ = angle of repose, h = height of heap, and  

r = radius of base of the heap. 
 
In-vitro evaluation 
 
Drug release study 
 
In-vitro release study of ranitidine from the microspheres was 
carried out in 900 ml of simulated gastric fluid (pH 1.2) maintained 
at 370C ± 0.5 0C, with stirring speed 50 rpm, using USP Dissolution 
test apparatus (USP TDT 06PL, Electrolab, Mumbai) type II (Paddle 
type) for 24 h. Microspheres, equivalent to 5 mg of ranitidine, were 
used for the study and placed in dissolution test apparatus. At 
predetermined time intervals 10 ml of the sample solution was 
withdrawn and filtered through 0.45 μm of membrane filter. The 
samples were analyzed using UV spectrophotometer at 313 nm after 
suitable dilution. An equal amount of fresh dissolution medium was 
replaced immediately after withdrawal of each test sample. It was 
diluted suitably and absorbance was measured in triplicate.11 

Analysis of dissolution data 

 
The kinetics and mechanisms of drug release from the prepared 
ranitidine loaded chitosan microspheres was studied. The in-vitro 
drug release data from the microspheres were fitted into zero order 
and first order kinetic models and to find out the mechanisms of 
drug release, the same data were fitted into Higuchi, Hixson- 
Crowell and Korsemeyer-Peppas equations. 13-18 
 
Stability study 
 
The stability study was carried out by keeping the ranitidine 
microspheres in glass vials and placed in three different storage 
conditions [ICH Q1A (R2)] viz. long term study (25 ± 2 °C / 60% 
RH ± 5% RH) for one year, intermediate study (30 ± 2 °C / 65% RH 
± 5% RH) for six months and accelerated study (40 ± 2 °C / 75% 
RH ± 5% RH) for six months.  
 
The microspheres were evaluated at specific time intervals of 0, 3, 6 
and 12 months for long term study and 0, 3 and 6 months for 
intermediate study and accelerated study. During stability testing 
samples were evaluated for physical appearance, particle size and 
drug content. 
 
RESULTS AND DISCUSSION 
 
Preparation of microparticles 
 
The ranitidine loaded chitosan microspheres were prepared by three 
different methods viz. solvent evaporation, double emulsion (w/o/w) 
and coacervation-phase separation. The various drug polymer ratios 
(Table 1) were used for preparing the microspheres. The 
biodegradable nature and good mucoadhesive property of chitosan 
made it more promising carrier for sustained release drug delivery 
system. In the present study chitosan was selected keeping the view 
to slow release of ranitidine in the stomach.  
 
Chitosan possesses positive surface charge which helps the 
microspheres for effective adhesion to the negatively charged 
mucous membrane in the GI tract  
 
Particle size analysis 
 
The particle size analysis of ranitidine microspheres was carried out 
by Malvern particle size. All the parameters were optimized for 
getting the particle sizes ranges from 2 to 8 µm. The size 
distribution data showed that microspheres were distinct, freely 
flowable, and mono-dispersed with spherical shape. 
 
The increase in particle size of microspheres was due to the increase 
of polymer content in the formulations. The increased in the 
viscosity of the coating solution phase results the increase of particle 
size. The drug-polymer ratio played an important role for the 
formation of microspheres. The sizes of the microspheres were 
increased in formulations with drug: polymer ratios beyond 1:4. The 
larger particle size of the microspheres was observed at highest drug 
to polymer ratio 1:10. The increased concentration of chitosan 
polymer in the coating phase increases the viscosity which results 
the agglomeration of the particles leads to the bigger particle size 

Yield and entrapment efficiency 
 
The product yield was in the range of 50.3 to 80.7% for 
coacervation-phase separation method (Table 2). The entrapment 
efficiency was in the range of 56.74 ± 1.12 to 82.97 ± 1.07 % for 
coacervation-phase separation method (Table 2).  
 

The encapsulation efficiency of ranitidine in the prepared 
microspheres was increased with the increasing proportion of 
polymer in the formulation. But the low yield was observed in the in 
some cases. It is because of losses occurring during the various 
processing steps involved in microspheres preparation. The major 
reason for getting low yield was adherence of polymeric solution to 
glass container and the washing of microspheres 19  
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The formulation RCP3 prepared by coacervation-phase separation 
method with drug: polymer ratio 1:4 selected for further in-vitro and 
in-vivo evaluation. 
 
Poured Density, Tapped Density and Carr’s Index 
 
The poured density and tapped density were increased with increase 
of polymer ratio in the formulations which is justified with relatively 
higher bulk density of the polymer. The angle of repose, poured 
density and tapped density; Carr’s Compressibility Index and 
Hausner’s Ratio were given in the table (Table 3). The value of 
angle of repose (between 23º and 29º) of the microparticles indicates 
the good flowability of the microspheres.The Carr’s index between 
5 and 15 is the indication of excellent flowability.  But, the 
Hausner’s Ratio 20 less than 1.2, indicates good flow properties and 
results corroborates with values of angle of repose of the 
microspheres.  
  
Validation of microsphere formulation RCP3 
 
The reproducibility of the prepared microspheres was assured by 
preparing the formulation RCP3 in triplicate by coacervation-phase 
separation technique. The drug to polymer ratio (1:4), organic phase 
to aqueous phase ratio (1:5) and stabilizer concentration (1% w/v) 
was kept constant for three batches.  
 
The particle size, yield and entrapment efficiency of three batches of 
microspheres were analyzed and given in (Table 4). The results 
showed no prominent dissimilarity among the batches and produce 
the reproducibility of the formulation. 
 
Particle size and surface morphology of ranitidine microspheres 
(RCP3) 
 
The particle size of the ranitidine loaded microspheres was 
measured by Malvern instrument. The size distribution plots of 
formulation RCP3 showed sharp and steep peak specifies narrow 
size distribution (Figure 1) 
 
The SEM image showed the particles are of spherical in shape with 
relative smooth surface (Figure 2) and smaller than the particle size 

measured by Malvern particle size analyzer.  It is because of the 
hydrodynamic layer surrounding the particles.  
 
In vitro drug release study 
 
The drug release from the microspheres was carried out in acidic pH 
1.2 and the release data was depicted in table 5.4 The drug release 
study from the ranitidine loaded chitosan microspheres was carried 
out in simulated gastric fluid (pH 1.2). The release data is shown in 
(Table 5). 
  
Drug release kinetics: To estimate drug release pattern the data are 
plotted in different kinetic models, viz. zero order, first order, 
Higuchi and Korsmeyer-Peppas equation respectively. Derived data 
and corresponding plots with respect to various models are 
furnished in tables and figures as follows. The drug release data was 
fitted into the models like zero and first order which indicates that 
the ranitidine release from the microspheres followed zero order and 
first order kinetics during 1 to 24 h. Drug release from the 
microspheres also obeyed Higuchi as well as Peppas models, 
indicating that the drug release was by diffusion mechanism. The 
release exponent ‘n’ value (0.542) was calculated from the slope of 
the Peppas model and indicates that the mechanism of drug release 
follows non- fickian (anomalous) diffusion diffusion (Table 6). The 
model fitting data suggests that the drug release from the 
microspheres obey first order kinetics, followed by diffusion and 
erosion mechanism. 
 
Stability study 
 
Drug decomposition was also less than 5 % at 6 months of storage. 
The particle size was not changed during storage at 25 °C/60% RH 
and 30 °C/65% RH over 6-12 months, but in accelerated storage 
condition the appreciable change was observed due to the 
aggregation of particles. The drug release study of the microspheres 
showed noticeable changes when stored in accelerated condition but 
no changes were observed when the microspheres were stored in  
25 °C/60% RH and 30 °C/65% RH (Figure 6).    
 

 
Table 1: Formulation of Ranitidine Chitosan microspheres 

 
Sl. 
No 

Formulation Drug: 
polymer 

Wt. of Ranitidine 
(mg) 

Wt. of polymer  
(mg) 

Vol. of OP 
(ml) 

Vol. of AP (1% 
PVA) (ml) 

%  
Yield 

Coacervation-phase separation method  
1 RCP1 1:1 50 50 6 30 50.3 
2 RCP2 1:2 50 100 6 30 67.1 
3 RCP3 1:4 50 200 6 30 80.7 
4 RCP4 1:6 50 300 6 30 64.4 
5 RCP5 1:8 50 400 6 30 58.8 
6 RCP6 1:10 50 500 6 30 75.3 

Note: RCS, RCD and RCP indicate ranitidine loaded chitosan microspheres prepared by solvent evaporation, double emulsion and coacervation-phase 
separation method respectively; OP: organic phase; AP: aqueous phase 

 
Table 2: Particle size, entrapment efficiency, drug content and % yield of ranitidine loaded chitosan microspheres prepared by three different 

methods. 
S. No Formulation Drug: polymer Particle size  

( µm )* 
Entrapment efficiency 

(%w/w)* 
Drug content 

(%)* 
%  

Yield 
Coacervation-phase separation method 

1 RCP1 1:1 2.54 ± 1.04 50.23 ± 1.12 36.42 ± 1.96 49.8 
2 RCP2 1:2 2.81 ± 2.06 64.18 ± 1.39 32.24  ± 0.88 67.1 
3 RCP3 1:4 2.93 ± 1.18 74.28 ± 1.09 24.43 ± 1.08 80.7 
4 RCP4 1:6 22.38 ± 2.36 76.1 ± 1.48 19.08 ± 1.06 64.4 
5 RCP5 1:8 30.22 ± 1.51 82.63 ± 0.99 11.59 ± 0.94 58.8 
6 RCP6 1:10 43.26 ± 2.93 82.97 ± 1.07 8.18 ± 1.47 75.3 

* The values are expressed as mean ± SD for n=3 
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Table: 3. Physical Characteristics of ranitidine loaded chitosan microspheres 
 

S. No Form. Code Poured Density* 
(g/cm3) 

Tapped Density* 
(g/cm3) 

Carr’s * Index (%) Hausner’s Ratio * Angle of  Repose 
* (degrees) 

1 RCS2 0.181 ± 0.004 0.189 ± 0.002 4.232 ± 0.137 1.044 ± 0.005 29.74 ±0.83 
2 RCS3 0.204 ± 0.001 0.221 ± 0.004 7.692 ± 0.09 1.083 ± 0.002 28.14 ±1.08 
3 RCD2 0.238 ± 0.003 0.247 ± 0.004 3.643 ± 0.076 1.037 ± 0.001 23.76 ± 1.02 
4 RCD3 0.262 ± 0.002 0.273 ± 0.002 4.029 ± 0.108 1.041 ± 0.004 25.92 ± 0.82 
5 RCP2 0.244 ± 0.002 0.256 ± 0.003 4.687 ± 0.25 1.049 ± 0.003 25.19 ± 0.71 
6 RCP3 0.292 ± 0.001 0.292 ± 0.002 3.767 ± 0.174 1.039 ± 0.003 27.07 ± 1.09 

* The values are expressed as Mean ± SD; n= 3. 
 

Table 4. Yield, particle size and % Entrapment Efficience of reproducible batches of RCP3 
 

Formulation Yield (%) Particle size 
(µm) 

Entrapment efficiency (%w/w) 

RCP3a 81.26 2.84 ± 1.16 76.97 ± 0.84 
RCP3b 82.02 2.76 ± 1.28 75.79 ± 1.02 
RCP3c 81.46 2.91 ± 0.97 75.83 ± 1.09 

 
Table 5. Régression coefficient (r2) values obtained from the drug release kinetic data of ranitidine - Chitosan microspheres (RCP3). 

 
Formulation Zero order 1st order Higuchi Korsmeyer-Peppas Peppas ‘n’ 

RCP3 0.971 0.998 0.914 0.944 0.542 
 

 
 

Figure 1: Particle size distribution of ranitidine-chitosan microspheres (RCP3) measured in Malvern particle sizer 
 

 
 

Figure 2: SEM image of ranitidine-chitosan microspheres (RCP3) 
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Figure 3. Ranitidine loaded Chitosan microspheres (RCP3) - Zero order release in simulated gastric fluid (pH 1.2) 
 

 
 

Figure 4. Ranitidine loaded Chitosan microspheres (RCP3) – first order release in simulated gastric fluid (pH 1.2). 
 

 
 

Figure 5. Drug release from ranitidine loaded Chitosan microspheres (RCP3) in simulated gastric fluid pH 1.2 – Higuchi kinetic. 
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Figure 6 Drug release from ranitidine loaded Chitosan microspheres (RCP3) in simulated gastric fluid pH 1.2 – Peppas model. 
 

 
 

Figure 7. Drug release from Ranitidine loaded Chitosan microspheres (RCP3) in simulated gastric fluid pH 1.2 placed in three different storage 
conditions, ( 25ºC ± 2ºC/60% RH ± 5% , 30ºC ± 2ºC/65% RH ± 5%RH,  40 ºC ± 2ºC/75% RH ± 5% RH). 

 
 
REFERENCES 
 
1. Kondo, A., Microcapsule processing and technology, Marcel 

Decker inc., New York, 1979; 35. 
2. Leung, SS., Robinson, JR., In; Robinson, J.R., Lee V.H.L. eds., 

Controlled Drug Delivery, Fundamentals and Applications, 2nd 
Edn, Marcel Decker, Inc, New York. 1987; 448. 

3. Brogden, RN., Carmine, AA., Heel, RC., Speight, TM., Avery, 
GS. Ranitidine: A review of its pharmacology and therapeutic 
use in peptic ulcer disease and other allied diseases, Drugs, 
1982; 24(4): 267 – 303. http://dx.doi.org/10.2165/00003495-
198224040-00002 

4. Sadigh-Eteghad, Saeed., Talebi, Mahnaz., Farhoudi, Mehdi., 
Mahmoudi, Javad., Reyhani, Bahram ., "Effects of Levodopa 
loaded chitosan nanoparticles on cell viability and caspase-3 
expression in PC12 neural like cells", Neurosciences (Riyadh), 
2013; 18 (3): 281–283. 

5. Okada,H., Toguchi, H., Biodegradable microspheres, Critical 
Review and Therapeutic Drug Carrier System., 1995; 12;1–99. 
http://dx.doi.org/10.1615/CritRevTherDrugCarrierSyst.v12.i1.1
0  

6. Mallarde, D., Boutignon, F., Moine, F., Barre, E., David, S., 
Touchet, H., Ferruti, P., Deghenghi, R., PLGA-PEG 
microspheres of teverelix influence of polymer type on 
microsphere characteristics and on Teverelix in vitro release, 
International Journal of Pharmacy, 2003; 261 (1-2): 69-80. 
http://dx.doi.org/10.1016/S0378-5173(03)00272-2 

7. Carrasquillo, K.,G, Stanley, A., Aponte-Carro, J., De Jesus, P., 
Costantino, H., Bosques, C., Griebenow, K., Non-aqueous 
encapsulation of excipient-stabilized spray-freeze dried BSA 
into poly(lactide-co-glycolide) microspheres results in release of 
native protein, Journal of Controlled Release, 2001; 76: 199-
208. http://dx.doi.org/10.1016/S0168-3659(01)00430-8 

8. Patel, J.K, and Patel, M.M., Stomach Specific Anti- Helico 
bacter Pylori Theraphy :Preparation and Evaluation of 
Amoxicillin – Loaded Chitosan Mucoadhesive Microspheres, 
Current drug delivery, 2007; 4: 41-50. 
http://dx.doi.org/10.2174/156720107779314811 

9. Thanoo, C., Sunny, M.C., Jayakrishnan, A., Oral sustained 
release drug delivery systems using polycarbonate microspheres 
capable of floating on the gastric fluid, Journal of Pharmacy and 



R. Gowri et al. Int. Res. J. Pharm. 2015, 6 (9) 

676 

Pharmacology, 1993;45: 21-4. http://dx.doi.org/10.1111/j.2042-
7158.1993.tb03672.x 

10. The United States Pharmacopoeia, 24 th ed, United States 
Pharmacopoeial Convention. Rockville, 2000; 1941. 

11. Perumal, D., Dangor, C., Alcock, R., Hurbans, N., Moopanar, K 
R., Effect of formulation variables on in vitro drug release and 
micromeritic properties of modified release ibuprofen 
microspheres, Journal of Microencapsulation, 1999; 16: 475-
487. http://dx.doi.org/10.1080/026520499288924 

12. Lazarus. J., and Cooper, J., Absorption testing and clinical 
evaluation of oral prolonged-action drugs, International Journal 
of Pharmaceutical Sciences, 1961; 50:715-732. 
http://dx.doi.org/10.1002/jps.2600500902 

13. Wagner, JG., Interpretation of percent dissolved-time plots 
derived from in vitro testing of conventional tablets and 
capsules, Journal of Pharmaceutical Sciences, 1969; 58: 1253–
1257. http://dx.doi.org/10.1002/jps.2600581021 

14. Higuchi, T. Mechanism of sustained action medication: 
theoretical analysis of rate of release of solid drugs dispersed in 
solid matrices, Journal of Pharmaceutical Sciences, 1963;52: 
1145–1148. http://dx.doi.org/10.1002/jps.2600521210 

15. Suvakanta dash., Padala Narasimha murthy ., Lilakanta nath., 
Prasanta Chowdhury., Kinetic modeling on drug release from 
controlled drug delivery systems, Acta Poloniae Pharmaceutical 
Drug Research, 2010; 67: 217 -223. 

16. Ritger, P., Land, NA., Peppas, NA., A simple equation for 
description of solute release, Fickian and Non- fickian release 

from non swellable devices in the forms of slabs, spheres, 
cylinder or discs, Journal of Controlled Release, 1987; 5: 23-36. 
http://dx.doi.org/10.1016/0168-3659(87)90034-4 

17. Grattarda, N., Pernin, M., Marty, B., Roudauta, G., Champion, 
D., Study of release kinetics of small and high molecular weight 
substances dispersed into spray-dried ethylcellulose 
microspheres, Journal of Controlled Release, 2002; 84: 125-135. 
http://dx.doi.org/10.1016/S0168-3659(02)00260-2 

18. Jain S, Saraf S, Influence of processing variables and in vitro 
characterization of Glipizide loaded biodegradable 
nanoparticles. Diabetes and Metabolic Myndrome, Clinical 
Research and Review, 2009; 3, 113-117. 

19. Korsmeyer, R.W., Gurny, R., Doelker, E., BuriP., Peppas, N.A., 
International Journal of Pharmacy, 1983; 15: 25 – 35. 
http://dx.doi.org/10.1016/0378-5173(83)90064-9 

20. Lehr, CM., Bouwstra, J A., Schacht, EH., Junginger, HE., In 
vitro evaluation of mucoadhesive properties of chitosan and 
some other natural polymers, International Journal of Pharmacy, 
1992; 78:43 – 48. http://dx.doi.org/10.1016/0378-
5173(92)90353-4 

 
Cite this article as:  
 
R. Gowri, N. Narayanan. Formulation and evaluation of ranitidine 
loaded chitosan microspheres. Int. Res. J. Pharm. 2015; 6(9):670-
676 http://dx.doi.org/10.7897/2230-8407.069131   

   
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while every 
effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for the site 
content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or editorial board 
members. 

 


