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ABSTRACT 
In the present study, an attempt has been made to prepare floating microspheres of clarithromycin designed as gastroretentive dosage form for the treatment of 
Heliobacter pylori. The floating microspheres were  prepared using different polymers like HPMC- ethyl cellulose, HPMC, eudragit S-100, eudragit L-100, by 
solvent evaporation/diffusion methods which offer advantage of short processing time, lack of exposure of the ingredients to high temperature and gives high 
encapsulation efficiency. 
Formulations were characterized for their particle size, practical yield, entrapment efficiency, in vitro buoyancy, drug polymer compatibility (IR), scanning 
electron microscopy (SEM) and in vitro drug release. Scanning electron microscopy shows that spherical microspheres with porous surface were formed .The 
optical microscopic studies revealed that the practical yield was more than 61.35% with a particle size range of 105.61-325.15 µm.  The percent entrapment 
efficiency is about 62.68% and more in larger particle as compared to smaller particle. The percent buoyancy was more than 71.40% up to 12 hours. The 
particle size, percent yield, percent drug entrapment and percent was increased significantly with increase in polymer concentration. The in vitro release was 
significantly decreased with in polymer concentration.  The release obeys first order kinetics model and the drug release rate was diffusion controlled with 
Fickian or non-Fickian transport depending upon the polymers.  The prepared floating microspheres were stable.  Hence it can be inferred that the floating 
microsphere of clarithromycin as a gastroretentive dosage form may prolong drug release there by improving bioavailability and enhance opportunity of 
drug absorption in stomach to prevent degradation of drug under alkaline pH. 
Keywords: clarithromycin, floating microspheres, buoyancy, in vitro release. 
 
INTRODUCTION 
To develop oral drug delivery systems, it is necessary to 
optimize both the residence time of system within the 
gastrointestinal tract and release of drug from the system.1 
Gastric   emptying of dosage form is an extremely variable 
process and ability to prolong and control the emptying time 
is a valuable asset for dosage form. Gastroretentive systems 
can remain in the gastric region for  several hours and  hence 
significantly prolong the gastric residence time of drug and  
improves  bioavailability,  reduces drug waste and improves 
solubility,  of drug that are less soluble in a high pH 
environment. The controlled gastric retention of solid dosage 
forms may be achieved by the mechanism of mucoadhesion, 
flotation, sedimentation, expansion, modified shape system 
or by the simultaneous administration of pharmacological 
agents that delay gastric emptying.1 

Clarithromycin is an advanced generation macrolide 
antibiotic used in treatment of H. Pylori and respiratory 
infection.  The pharmacokinetics of the drug shows that it is 
rapidly absorbed from gastrointestinal  tract but oral 
bioavailability is  about 50% due to first pass metabolism.2, 3 
Hence in this present work the floating microsphere will  be 
develop to obtain prolong and uniform release of 
Clarithromycin by solvent diffusion and solvent evaporation 
method, Clarithromycin  whose  physiochemical properties 
and short half life make it suitable candidate for floating drug 
delivery system.. 
 
MATERIALS AND METHODS 
Chemicals  
Clarithromycin was a gift sample from Cipla Drugs and 
Pharmaceutical Pvt. Ltd. Mumbai (India). Ethyle cellulose, 
HPMC purchased from SD Fine Che Ltd., Mumbai, Eudragir 
S-100 &E udrgit L-100 from Deggusa India Pvt. Ltd 
Mumbai. Ethanol, dichloromethane, hydrochloric acid, 

tween-80, acetone from SD Fine Che Ltd., Mumbai. All the 
chemicals used in the present study were of AR Grade 
Preparation of Floating Microspheres Loaded with 
Clarithromycin:4,5,6,7 
The floating microspheres loaded with clarithromycin  were 
prepared by emulsion solvent evaporation and emulsion 
solvent diffusion method using different polymers as follows: 
Emulsion Solvent Evaporation:  
The drug and polymer in different proportions are weighed 
(as shown in table 4) the polymer was codissolved into 
previously cooled mixture of ethanol: dichloromethane at 
room temperature. The mixture was stirr vigrously to form 
uniform drug polymer dispersion.  The above organic phase 
was slowly added to 100 ml distilled water containing 0.01% 
tween 80 by maintain the temperature at 15 – 20°C and 
emulsified by stirring at 200 rpm for 15 min.  microspheres 
formed were filtered, washed with water and seived between 
50 and 30 mesh size, and dried overnight for 40°C. 
Emulsion Solvent Diffusion:8 

Weighed amount of clarithromycin (as shown in table.5)was 
mixed with Eudragit S 100 / Eudragit L 100 drug:polymer 
ratio (1:1, 1:2, 1:3) in a solution of ethanol :dichloromethane 
( 1:1 ) at room temperature. The resulting drug polymer 
solution was poured slowly using glass tube into 200 ml of 
water containing 0.75 % w/v polyvinyl alcohol, maintained at 
constant temperature of 400 c and preparation was  stirred at 
300 rpm for 1 hr. The finely developed floating microspheres 
were then filtered, washed with water and seived between 50 
and 30 mesh size and dried overnight at 400 c.  
CHARACTERIZATION OF FLOATING 
MICROSPHERE: 
Fourier-transformer Infrared (FTIR) Spectroscopy:9 

Fourier Transformation Infrared spectra of pure drug, loaded 
floating microspheres were obtained in KBr pellets at 
moderate scanning speed between 4000-200 cm-1 in a Perkin-
Elmer Fourier Transformation Infrared spectroscope.   
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Scanning Electron Microscopy:10 
The external and internal morphology of the microsphers 
were studied by scanning electron microscopy (SEM). The 
sample for SEM was prepared by lightly sprinkling the 
powder on a double adhesive tape stuck to an alminum stub. 
The stubs were then coated with gold to a thickness of about 
300A0  under an argon atomosphere using a gold sputter 
module in a high vaccum evaporator. The coated samples 
were then randomly scanned and photomicrographs were 
taken with a scanning electron microscope (Joel JSM-1600, 
Tokyo,Japan). 
EVALUATION OF FLOATING MICROSPHERES 
Micromeritic properties:11 

The microspheres were characterized by their micromeritic 
properties such as particle size, bulk density, tapped density, 
compressibility index. Hausners ratio and angle of repose. 
Particle size:11 

The particle size was measured by microscopic technique. In 
this method suspension of floating microspheres was 
prepared using castor oil. A drop of suspension was mounted 
on a slide and observed under optical microscope about600 
particles were measured with the help of the eye piece 
micrometer. All the microspheres in a field was counted.   
Bulk density:12 
In this method floating microspheres are transferred to a 
measuring cylinder and is tapped manually till a constant 
volume is obtained. This volume is bulk volume and it 
includes true volume of the powder and the void space 
among the microspheres. 

Bulk density =  
eBulk volum

esmicrospher of Mass  

Tapped density:12 
In this method floating microspheres were transferred to a 
measuring cylinder & tapped for 100 times. After tapping 
volume of microspheres was visually examined. The ratio of 
mass of microspheres to volume of microspheres after 
tapping gives tapped density floating microspheres. 

Tapped density = 
ingafter tapp esmicrospher of Volume

esmicrospher of Mass  

Percent Compressibility index was determined by using the 
formula, 

% Compressibility index = 100x
V
V1

o

-  

Here V and Vo are the volumes of the sample after and 
before the standard tapping, respectively.  
Hausners Ratio:13 

Hausners ratio of microspheres was determined by comparing 
tapped density to bulk density using the equation  

Hausners ratio = 
density Tapped

density Bulk  

Angle of Repose:9 

Angle of repose (θ) of the microspheres, which measures the 
resistance to particle flow, was determined by a fixed funnel 

method. The height of the funnel was adjusted in such a way 
that the tip of the funnel just touches the heap of the blends. 
Accurately weighed microspheres were allowed to pass 
through the funnel freely on to the surface. The height and 
radius of the powder conc was measured and angle of repose 
was calculated using the following equation 

θ = tan-1 h / r 
Yield of Floating Microspheres:13 
The prepared floating microspheres were collected and 
weighed.  The measured weight was divided by total amount 
of all non-volatile components which were used for the 
preparation of microspheres. 

% yield  = 
drug andexcipient  of weight Total

product  of weight Actual  x  100 

In-Vitro Buoyancy:12 
Floating microspheres  were dispersed in 900ml of 0.1 N 
hydrochloric acid solution  containing 0.02% tween 80  to 
simulate gastric fluid  at 37°. The mixture was stirred with a 
paddle at 100 rpm and after 12 hr, the layer of buoyant 
microspheres (Wf) was pipetted and separated by filtration 
simultaneously sinking microsphere (Ws) was also separated. 
Both microspheres type were dried at 40°C overneight. Each 
weight was measured and buoyancy was determined by the 
weight ratio of the floating microsphers to the sum of floating 
and sinking microsphers.  

Buoyancy (%) = 100x
WW

W
sf

f

+
 

Incorporation efficiency:12 
Floating microspheres were dissolved in a minimum amount 
of methanol and drug was extracted into 0.1 N hydrochloric 
acid by evaporating methanol.  The solution was filtered 
through whatman filter paper, diluted suitably and analyzed 
for drug content spectrophotometrically at 762 nm using 
0.1N hydrochloric acid as blank.    
In-Vitro Drug release:13 
The In-Vitro release of drug from floating microspheres was 
carried out using paddle type Electrolab tablet dissolution 
tester USP XXIII.  Drug loaded microspheres equivalent to 
500 mg of drug was introduced into 900 ml of the dissolution 
medium (0.1N HCl) maintained 37±0.5ºC with paddle 
rotating at 100 rpm.  Aliquots were withdrawn at regular 
interval and analyzed spectrophotometrically using 
Shimadzu-1700 UV-visible spectrophotometer. The 
dissolution studies were carried out in triplicate in 0.1N HCl 
for 12 hours. The volume of the dissolution medium was 
adjusted to 900 ml at every sampling time by replacing 5ml 
with same dissolution medium.  The released data obtained 
was fitted into various mathematical models as under to 
know which mathematical model is best fitting the obtained 
release profile. The amount of drug released was analysed at 
762nm using shimadzu UV visible spectrophotometer. 

 
Table-1: Formulations of clarithromycin loaded floating microspheres prepared using ethyl cellulose, HPMC, &Eudragit S-100 ,Eudrgit S-100 

 
Ingredients 

Formulation code 
F1 F2 F3 F4 F5 F6 Ingredients EU1 EU2 EU3 EU4 EU5 EU6 

HPMC  (gm) 1.50 1.50 1.50 0.50 1.00 1.50 Eudragit S100 (gm) 0.50 1.00 1.50 - - - 
Ethylcellulose (gm) 0.50 1.00 1.50    Eudragit L100 (gm) - - - 0.50 1.00 1.50 

Clarithromycin (mg) 500 500 500 500 500 500 Clarithromycin (mg) 500 500 500 500 500 500 
Dichloromethane (ml) 20 20 20 20 20 20 Ethanol (ml) 20 20 20 20 20 20 

Ethanol (ml) 20 20 20 20 20 20 Dichloromethane (ml) 20 20 20 20 20 20 
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Table 2: Practicle yield, In-Vitro buoyancy and entrapment efficiency of floating microspheres of Clarithromycin 
Formulation code Practical yield 

(mean±SD) (%) 
In-Vitro buoyancy 

(mean±SD) (%) 
Drug entrapment efficiency 

(mean±SD) (%) 
F1 65.20 ± 0.64 74.10 ± 1.52 80.30± 2.72 
F2 73.15 ± 0.69 78.70 ± 2.07 85.70± 2.84 
F3 79.21±0.51 81.78 ± 1.05 87.64± 3.17 
F4 61.35± 0.66 71.40 ± 2.05 69.15± 2.59 
F5 68.10± 0.43 74.80 ± 1.07 73.40± 2.88 
F6 72.25± 0.35 78.65 ± 2.00 79.55± 3.17 

EU1 62.55± 0.72 82.55 ± 2.08 65.35± 1.58 
EU2 78.70± 2.00 86.16 ± 1.00 85.21± 2.02 
EU3 80.45± 1.50 90.62 ± 1.52 89.40± 2.28 
EU4 61.78± 2.05 78.25 ± 4.04 62.68± 0.98 
EU5 74.49± 1.51 86.76 ± 1.52 80.85± 2.34 
EU6 79.42± 1.97 92.00 ± 3.05 83.15± 2.00 

*All values are represented as mean ± standard deviation (3) 
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Figure-1: In vitro release data of clarithromycin loaded floating microspheres of ethyl cellulose, HPME 
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Figure-2: In vitro release data of clarithromycin loaded floating microspheres of Eudragit S-100 &Eudragit L-100 

 

 
 

Figure 3:  Scanning electron microphotographs of clarithromycin loaded 
floating microsphere of HPMC 

 

 
 

Figure 4:  Scanning electron microphotographs of clarithromycin loaded 
floating microsphere of HPMC 
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Figure 5:  Scanning electron microphotographs of clarithromycin loaded 
floating  microsphere of eudragit L-100 

 

 
 

Figure 6:  Scanning electron microphotographs of clarithromycin loaded 
floating microsphereof Eudragit S-100.

RESULTS & DISCUSSION 
The floating Microspheres were prepared by solvent 
evaporation/ diffusion methods. 
All Floating microspheres of clarithromycin using HPMC 
combination  ethylcellulose and HPMC  as polymers 
prepared by emulsion solvent evaporation method as shown 
in table-1. In this method, the emulsion was stabilized by 
tween-80 and the volatile solvent get evaporated leaving a 
solidified thin film at the interface between aqueous phase 
and organic phase, where clarithromycin get encapsulated in 
the core-coat of polymers.   
Floating microspheres of clarithromycin using Eudragit S -
100 and Eudragit L -100 as polymer prepared by emulsion 
solvent diffusion method as shown in table-1. In this method, 
the organic solvent ethanol get diffused out of dispersed 
droplets with controlled rate in presence of dichloromethane.  
The acrylic polymer Eudragit instantly solidified as thin film 
at the interface between aqueous and organic phase where 
clarithromycin get encapsulated in core-coat of polymer. The 
ratio of mixture of solvent was kept constant and the 
concentration of respective polymer was varied in all the 
preparation methods. 
Physical characteristics of Clarithromycin floating 
microspheres were measured according to the methods 
describe above.  The results and listen in Table 2. 
The in vitro dissolution studies were performed by over a 
period of 12 hours and results are shown in figure 1&2. in 
vitro release was significantly decreased with increase in 
polymer concentration. Release obeys first order kinetics 
model and the drug release was diffusion controlled with 
Fickian or non Fickian transport depending upon the 
polymers. Scanning electron microscopy shown in figure 
3,4,5& 6 shows that spherical microsphere with porous 
surface were formed. 
IR studies indicated that during the process of formulation no 
chemical reaction has been taken place. .  At the end of 12 
hours all the formulation were found to be satisfactory in 
terms of excellent micrometric properties, percent yield 
,percent drug entrapment efficiency ,in vitro buoyancy and 
highest in vitro drug release of 89.54% in sustained manner 
with constant fashion over a extended period of time of12 
hours. The results proved that the Clarithromycin loaded 

floating microspheres  were better in releasing the drug in the 
sustained fasion  for extended period of 12 hours. 
 
CONCLUSION 
The in vitro evaluation study of claritromycin loaded floating 
micro spheres was greatly improved when compared with 
those of conventional tablet dosageform. Among the all 
prepared formulations, EU3 with the drug: polymer ratio of 
(1:3) was found to be satisfactory in terms of excellent 
micrometric properties, percent yield (80.45%), percent drug 
entrapment efficiency (89.40%), In-Vitro buoyancy 
(90.62%), and highest In-Vitro drug release of 71.57% in 
sustained manner with constant fashion over a extended 
period of time of 12 hours . The study reveals satisfactory 
results with a further scope of pharmacokinetic and 
pharmacodynamic evaluation. 
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