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ABSTRACT 
Diclofenac  sodium  is  a  Non-Steroidal Anti-inflammatory  Drug,  active  against  relief  from  pain  
and  inflammation.  The  main  objective  of  this  research  work  was  to  prepare  Ethyl Cellulose  
microsphere  loaded  with  Diclofenac  and  invitro  drug  release  study.  In  the  present  study, 
emulsion  Solvent  Evaporation  Method  is used for preparing microsphere. The  polymer  (EC)  and  
drug  (Diclofenac  Sodium)  was  dissolved  in Acetone. Surfactant  was  dissolved  in  acetone.  
Surfactant  was  added  to  this  solution  and  stirred  it  for  30 min. The  oil  and  1  drop  of  span-80,  
span-20,  tween80,  tween20(as emulsifier)  were  mixed  together  and  allowed  to stirred  it  for  2  
hours  at  800-1000  rpm.  The aqueous  phase  was   added  to  oil  phase  to  form  primary  emulsion.  
This  emulsion  was  stirred  for  3  hours  at  800-1000  rpm.  Microsphere  were  filtered  and  dried  
in  desiccator  overnight.  Microsphere were  and  smooth  surface.  Infra-red  spectra  showed  
identical  peaks  of  drug  and  polymer  drug  entrapment  efficiency  was  92%  determined  by  UV-
Spectrophotometer  at  273  nm.  Invitro  drug  release  studies  were  performed  using  USP-II  
Dissolution  Apparatus.  The  formulation  EC  showed  88.5%  drug  was  released  in  10  hours.  It  is  
conclude  that  EC  microsphere  of  Diclofenac  sodium  can  be  prepared  by  emulsification  Solvent  
Evaporation  Method,  and  also  aimed  to  reduce  gastric  irritation  by  preparing  microsphere  of  
Diclofenac  Sodium. The  formulation  showed  92.25  drug  was  released  in  24  hours. 
 
Keywords:  Diclofenac sodium  Microsphere, EC,  Drug  release  study. 
 
INTRODUCTION 
Sustain  release  technology  as  rapidly  
emerged  over  the  past  three  decades,  as  
a  new  inter  disciplinary  science  that  offers  
novel  approaches  to  the  bioactive  agent.  
Sustained drug  delivery  design  involve  the 
application  of  physical  and  polymer  
chemistry  to dosage  form  design,  to 
produce  a  well  characterized  and  
reproducible  drug  delivery  profile.  The drug  
delivery  system  should  deliver  drug  at  a  
rate  detected  by  needs  of  body  over  the  
entire  period  of  treatment.  Diclodenac  
Sodium  is  a  Non-Steroidal  Drug,  active  
against relief  from  pain  and  inflammation.  
The  mean   plasma  elimination  half-life  is  4  
to  4.3  hrs.  Micro particles  are  polymeric  
particle  ranging  in  size  from  1-1000μm.  
The  property  especially  drug  release  
characteristics  of  microsphere  depend  on  
the  coat  material  employed  in  preparation. 
 
 
 

METARIAL AND METHODS 
Diclofenac  Sodium  was  a  gift  sample  
obtained  from  Micro  Labs  Bangalore,  EC,  
Di-sodium  hydrogen  phosphate,  potassium  
dihydrogen  phosphate,  Acetone,  Sodium  
hydroxide,  Potassium  Chloride,  Petroleum  
ether,  Tween-80,  Tween-20,  span80,  
span20  were  obtained  from  PDVVP  
College of  Pharmacy.  All  other  chemical  
used  were  of  L.R  grade. 
 
Preparation  of  Diclofenac  Sodium  
Microsphere  by  Emulsification  Solvent  
Evaporation  Method 
In  the  O/W  Emulsion  Solvent  Evaporation  
Method,  the  polymer  ethyl  cellulose  was  
dissolved  in  organic  phase  or  solvent.  The  
accurately  weighed  1g of  Diclofenac  was  
dispersed  or  dissolved  in  the  polymer  
solution.  The  resulting  solution  was  poured  
slowly  into  stirring  50  ml  of  light  liquid  
paraffin  contain  one  drop  of  surfactant.  
The  whole  system  was  then  stirred  for  
about  4  hours  at  900  rpm.  After  stirring  
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process  is  over  the  liquid  paraffin  was  
decanted  off  and  the  microsphere  formed  
were  collected  and  washed  with  petroleum  
ether  to  completely  remove  the  remaining  
oil  and  dried  at  50ºC  in  Vacuum drier  for  
6  hrs  and collected  for  further  studies. 
 
Determination  of  %  yield  of  microsphere 
The  dried  microsphere  were  collected  and  
weighed  accurately.  The  percentage  yield  
was  then  calculated  using  formula  given  
below. 
 

 
 
Determination  of  drug  content 
Diclofenac  sodium  content  in  the  micro-
sphere  was  estimated  by  an  UV-
spectrometer method  based  on  the  
measurement  if  absorbance  at  273  nm  in  
the  phosphate  buffer  of  7.4.  The  method  
was  validated  for  linearity,  accuracy,  and  
precision.  The  method  obeyed  Beer`s  Low  
in the  concentration  range  of  8-40μg/ml. 
 
Scanning Electron  Microsphere  study 
The  microsphere  were  determined  to  
particle  size  under  a  scanning  electron  
microsphere.  The  instrument  used  for  this  
study  was  Hitachi S-450  scanning  electron  
microscope.  The  microsphere  were  
mounted  directly  on  to  the  SEM  sample  
stub,  using  double-sided  sticking  tape,  and  
coated  with  gold  film(thickness  200  nm)  
under  reduced  pressure(0.001  torr) 
 
Invitro  release  studies 
Drug  loaded  microsphere  equivalent  to  100  
mg  of  drug  weighed  and  transferred  into  a  

basket.  The  phosphate  buffer  saline  having  
pH 7.4  solution  transferred  to  900   ml  flask  
and  then  flask  were  kept  in  a  USP II  
dissolution   Apparatus  at  37  ±0.5  0C.  Five  
ml  of  the  drug  releasing  media  was  
withdrawn  at  various  time  interval  of  min  
up  to  10  hrs  and  replaced  by  the  same  
volume  of  phosphate  buffer  saline.  These  
samples  were  filtered  through  0.45  µm  
membrane  filter.  The  filtrate  was  diluted  
suitably.  The  drug  was  estimate  in  each  
batch  by  UV-Visible  Spectrophotometer  at  
273  nm. 
 
RESULTS  AND  DISCUSSION 
In  the  present  study  an  attempt  was  made  
to  formulate  Diclofenac  sodium  as  micron  
particulate  drug  delivery  system  in  order  to  
localize  drug  at  the  absorbance  site,  
enhance  its  bioavailability,  reduce  gastric  
irritation,  thereby  improving  patient  
compliance.  Micro  particulate  system  of  
Diclofenac  was  formulated  using  EC  as a 
carrier  by  Emulsification  Solvent  
Evaporation  Method.  Preformulation  studies  
were  carried  out  in  order  to  established  
compatibility  between  drug  and  polymer  by  
IR  spectroscopy.  Preformulation studies  
revealed  that  the  drug  Diclofenac  Sodium  
and  EC  were  satisfactorily  compatible,  
without  any  significant  changes  in  the  
chemical  nature  of  the  drug.  These  
formulation  were  subjected  to various  
evaluation  parameter  like  %  practical  yield,  
drug  entrapment  efficiency,  particle  size  
distribution,  hardness,  friability,  weight  
variation,  in-vitro  release  study  was  
analyzed  using  various  mathematical  model  
%  drug  release  with  respect  to  time  were  
found  to  highest  for  formulation F1  and  F3. 

 
 
 

Table 1: Formula  for  preparation  of  Diclofenac  sodium   
Microspheres  using  Ethyl  cellulose  as  polymer 

Sr. No. Ingredients F1 F2 F3 F4 
1 Diclofenac sodium IP 1g 1g 1g 1g 
2 Ethyl Cellulose 1g 1g 1g 1g 
3 Acetone 10 ml 10 ml 10 ml 10 ml 
4 Liquid Paraffin 50 ml 50 ml 50 ml 50 ml 
5 Petroleum ether 20 ml 20 ml 20 ml 20 ml 
6 Span 80 0.1 ml - - - 
7 Span 20 - 0.1 ml - - 
8 Tween80 - - 0.1 ml - 
9 Tween 20 - - - 0.1 ml 
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Table  2:  Comparative  Release  profile  of  Microsphere   
Formulated  with  Ethyl  Cellulose  as  a  Polymer 

 
 

 

 
Fig. 1:  IR spectrum  of  Ethyl  Cellulose-Span80 

 

 

 
Fig. 2: IR spectrumof Ethyl  Cellulose-Tween80 

 

 

Sr No. 
Cumulative Percent Drug Release 

Time 
(mins) F1 F2 F3 F4 

1 5 12.67 6.21 3.11 3.11 
2 15 11.12 12.67 11.78 28.31 
3 30 32.11 33.33 42.67 43.68 
4 60 46.69 47.99 61.79 61.93 
5 90 57.69 58.11 70.03 67.69 
6 120 62.13 60.39 70.11 69.93 
7 180 65.66 63.78 65.66 73.11 
8 240 66.79 66.23 67.11 72.33 
9 300 70.11 69.08 71.13 78.11 

10 360 71.32 72.66 73.23 79.19 
11 420 81.13 79.19 76.73 83.66 
12 480 86.57 88.59 80.11 84.12 
13 600 88.68 87.61 82.33 83.77 
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Scanning  Electron  Microsphere 

         
Fig. 3:  SEM Photographs  of  Microsphere  formulated  with  Ethyl  Cellulose 

(Span80) 
 

         
Fig. 4: SEM  photographs  of  Microspheres  formulated  with  Ethyl  cellulose 

(Tween 80) 
 

CONCLUSION 
This study  concluded  that  Span80  and  
twee20  shows  more  effectiveness.  This  
Diclofenac  sodium  microsphere  shows  anti-
inflammatory activity.  To  formulate  
Diclofenac  sodium  as  micro particulate  drug  
delivery  system  in  order  to  localize  drug  at  
the  absorption  site,  enhance  its  
bioavailability,  reduce  gastric  irritation,  
thereby  improving  patient  compliance.  
Percentage  practical  yield  was  found  to  be  
maximum  in  formulation  F1  and  F3.  
Particle  size  of  the  drug  loaded  
microsphere  revealed  that  the  particles  
were  in  micron  range.  Drug  entrapment  
efficiency  was  found  to  be  maximum  in  F1  
and  F3.  Invitro  release  study  was  analyzed  
using  various  mathematical  models  %  drug  
release  with  respect  to  time  were  found  to  
be  highest  for  formulation  F1 and  F3. 
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