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Cefuroxime axetil loaded Poly(є-caprolactone) microspheres were prepared by solvent evaporation technique with 
different drug to carrier ratio F1 (1:3), F2 (1:4), F3 (1:5) and F4 (1:6). The microspheres were characterized for particle size, 
scanning el ectron m icroscopy, F T-IR s tudy, p ercentage yield, d rug e ntrapment, s tability s tudies a nd f or in-vitro release 
kinetics. The shape of microspheres was found to be spherical by SEM. The size of microspheres was found to be ranging 
47.31 ± 5.67 µm to 88.34 ± 6.89 µm. Among the four drug to carrier ratio, F 3 (1:5) showed maximum percentage yield of 
75.89 ±  4. 35% an d F 2 (1:4) s howed hi ghest dr ug e ntrapment of 71. 28 ±  1. 87 % w /w. It  wa s f ound t hat t here w as n o 
interaction between drug and polymer by FT-IR study. No appreciable difference was observed in the extent of degradation 
of product d uring 60 da ys i n t he m icrospheres which we re s tored a t va rious t emperatures. I n t he in-vitro release s tudy 
formulation F2
 

 (1:4) showed 76.36% drug release at 12 hours and found to be sustained.  
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INTRODUCTION 
The main objective of any drug therapy is 

to a chieve a  de sire c oncentration of  t he dr ug i n 
blood or t issue which is therapeutically effective 
and nont oxic f or e xtended pe riod of t ime, t his 
goal can be achieved by proper design of sustain 
release dos age r egimen1-2. M icrospheres ha ve 
been widely accept ed as a m ean to achieve o ral 
and parenteral cont rolled release3. T he 
microspheres r equire a polymeric subs tance a s a 
coating material or carrier. A number of different 
substances biode gradable as w ell as non – 
biodegradable ha ve be en investigated4 for the  
preparation of  microspheres. O f t he va rious 
biodegradable polymers used for the development 
of sus tained release f ormulations, Poly(є-
caprolactone) has b een reported to be 
advantageous since t hey are bi ocompatible5-6.  
Poly(є-caprolactone) is al iphatic pol yester 
polymer, suitable for controlled drug delivery due 
to a  hi gh pe rmeability t o many dr ugs a nd a t t he 
same time being free from toxicity7

Cefuroxime a xetil is a broad spectrum, β-
lactamase stable cephalosporin. Cefuroxime axetil 
has saturation kinetics that could be overcome by 
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slow r elease of  dr ug f rom t he f ormulation, by  
incorporating C efuroxime a xetil i n s ustained 
drug de livery s ystem8

 

. The a im o f thi s s tudy 
was t o p repare pol y ( є -caprolactone) 
microspheres c ontaining cefuroxime axe til to 
achieve a c ontrolled dr ug release pr ofile 
suitable for peroral administration. 

MATERIAL AND METHOD 
Cefuroxime a xetil was obt ained as a gif t 
sample f rom Z orex P harmaceutical L td, 
Ahmedabad, I ndia.  Poly(є-caprolactone) was 
obtained f rom F ulka c emika, S igma-Aldrich 
chemie, Switzerland. D ichloromethane w as 
procured f rom l oba C hem. P vt. L td.,Mumbai. 
All ot her reagents us ed were of  a nalytical 
grade. 
 
Preparation of microspheres 
Poly(є-caprolactone) microspheres w ere 
prepared b y s olvent evaporation t echnique9

. 
Drug to carrier ra tio for di fferent f ormulation 
was 1:3 ( F1), 1:4 (F 2), 1: 5 (F3) a nd 1: 6 ( F4). 
Accurately weighed qu antity of  t he pol y (є -
caprolactone) w as di ssolved i n 10 ml of  
dichloromethane t han 200mg of  cefuroxime 
axetil was dissolved in this polymer phase. This 
solution was poured in 100ml of liquid paraffin 
containing 1.3% T ween 80 a nd continuous 
stirred for 5 hours at 1100 rpm. The  
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microspheres w ere f iltered and washed three 
times w ith 50ml of  n -hexane and dried a t r oom 
temperature f or 12 hou rs. M icrospheres dried a t 
room t emperature w ere t hen w eighed a nd t he 
yield of microspheres preparation was calculated 
using the formula10. 
 
The Amount of Microspheres Obtained (g

=                                                                   X 100  
                     The Theoretical Amount (g)  
                                                   
Encapsulation efficiency of the microspheres 
Cefuroxime a xetil was extr acted from t he 
microspheres after crushing with phosphate buffer 
pH 7.4 a nd a bsorbance w as m easured us ing 
UV/Vis spectrophotometer at 274nm. Amount of 
cefuroxime a xetil in t he m icrospheres w as 
estimated with the help of a standard graph. 
 
Particle size analysis and scanning electron microscopy 
(SEM) 
Particle s ize ana lysis w as car ried o ut by using 
optical m icroscopy

)  
 

                                Percent Yield          

11. A bout 200 microspheres 
were se lected randomly and their si ze w as 
determined using optical microscope fitted with a 
standard m icrometer scale. The surface 
morphology a nd t he i nternal t extures of  
microsphers w ere obs erved unde r a  s canning 
electron microscope. 
 
FT-IR study 
FT-IR spe ctra of  cef uroxime axe til, a nd Poly(є-
caprolactone) microsphere l oaded with 
cefuroxime a xetil were t aken to c heck d rug 
polymer i nteraction and de gradation of  dr ug 
during microencapsulation  
 

Stability studies 
The microspheres were placed in screw capped 
glass container and stored at ambient humidity 
conditions, at room temperatures (27±2o), oven 
temperature (40 ±2o) a nd in refrigerator (5 -8o) 
for a  pe riod of  60 d, t he m icrospheres w ere 
analyzed for drug content12. 
 
In Vitro release studies 
The in vitro release profile of cefuroxime axetil 
from microspheres was examined in phosphate 
buffer pH 7.4 us ing the rotating paddle method 
under s ink c onditions. A ccurately w eighed 
samples of microspheres w ere added to 
dissolution medium ke pt a t 37 ±0.5oC. At 
preset time int ervals a liquots w ere withdrawn 
and replaced by an equal volume of dissolution 
medium t o maintain constant vol ume. A fter 
suitable d ilution the samples w ere ana lyzed 
spectrophotometrically at 274ηm13. 
 

RESULT AND DISCUSSION 
Poly(є-caprolactone) microspheres of  
cefuroxime a xetil were p repared by s olvent 
evaporation t echnique. Poly(є-caprolactone) 
was selected as a polymer for the preparation of 
microspheres due  t o i ts bi odegradable a nd 
biocompatible pr operties. T he s canning 
electron m icrophotograph of  microspheres is 
shown i n f ig.1, i t i ndicated t hat m icrospheres 
were sphe rical and discrete. The pa rticle s ize 
was a nalyzed by op tical m icrocopy. T he 
particle size di ffered due to variation in the 
composition of  t he f ormulation. T he pa rticle 
size gradua lly increased with increasing in t he 
proportion of poly (є-caprolactone). The mean 
particle si ze of  t he m icrospheres i s show n in 
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ta
ble 1. T he pe rcentage yi eld a nd e ntrapment 
efficiency  were high for all the formulations and 
were in the range of 66.48 ±1.56 – 75.89 ± 4.35% 
and 67.52 ±  3.86 – 71.28 ±  1.87 % w/ w 
respectively a s shown i n t able 1.   Among t he 4 
drugs to carrier ra tio F 3 showed m aximum 
percentage yield of 75.89 ± 4.35% and F2 showed 
highest drug entrapment of 71.28 ± 1.87 % w/w. 
The FT-IR spectra obtained for cefuroxime axetil 
and cefuroxime ax etil loaded Poly(є-
caprolactone) microspheres (fig.2). T he r esult 
indicated that the characteristic peaks due to pure 
cefuroxime axetil have appeared in microspheres, 
without a ny c hange i n t heir pos ition a fter 
successful e ncapsulation, indicating no chemical 
interaction between cefuroxime axetil and Poly(є-
caprolactone) and the stability of  dr ug dur ing 
microencapsulation process. 
 

 In the stability studies, no appreciable difference 
was obs erved i n t he e xtent of  de gradation of  
products du ring 60 d  in the  m icrospheres w hich 
were stored at various temperatures. 

The cum ulative pe rcent r elease of  cefuroxime 
axetil from different f ormulations is s hown i n 
fig 3. C efuroxime a xetil release f rom al l t he 
formulations was slow and sustained over 12 h. 
The drug release r ate w as de creasing on 
increasing the polymer ratio. By the end of 12 h 
formulation F 1, F 2, F 3 and F 4 released 89.45, 
76.36, 64.74 a nd 52.34  % of  l oaded dr ug 
respectively. T he pol ymer dr ug ratio 1: 4 ( F2

1. Singh D ., S araf S., D ixit V.K., S araf. S;  Biol. 
Pharm. Bull. 2008; 31, 662-667. 

) 
showed be tter d rug e ntrapment a nd r elease 
pattern. I t controlled the drug release over 12h 
and w as f ound t o be  t he m ost s uitable a mong 
other formulations. 
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