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INTRODUCTION 

Nimesulide (Fig 1) is a non-steroidal anti-inflammatory 

drug (NSAID), which is used in the treatment of articular 

inflammatory conditions associated with rheumatoid 

arthritis. It has a better therapeutic index, less gastro-

sensitivity and better tolerability with respect to other 

NSAIDs due to its sulfonamide moiety. However, it has 

to be administered twice a day due to its short half-life 

(1.8-4.7 h). Although well tolerated by adults, elderly 

and paediatric patients, it exhibits the usual adverse 

effects associated with other NSAIDs such as 

gastrointestinal side effects (epigastralgia, heart burn, 

nausea, loose motion), dermatological effects (rash, 

pruritis) and central effects like dizziness. Because of the 

above mentioned drawbacks, it was considered good 

candidate for controlled drug delivery
[1-5]

. 

 

 
Fig 1: Chemical structure of nimesulide 

 

Controlled release dosage forms are designed and 

evaluated in order to overcome the limitations of 

conventional therapy. These products are able to 

maintain steady drug plasma levels for extended periods 

of time as a result the variations of the drug levels in the 

blood are prevented and minimized drug related side 

effects
[6]

. Multiple unit dosage forms such as 

microspheres or micro beads have gained  popularity as 

oral drug delivery systems because of more uniform 

distribution of the drug in the gastrointestinal tract, more 

uniform drug absorption, reduced local irritation and 

elimination of unwanted intestinal retention of polymeric 

material, when compared to non-disintegrating single 

unit dosage form. Microspheres can be defined as solid, 

approximately spherical particles ranging from 1 to 

1000μm, containing dispersed drug in either solution or 

microcrystalline form
[7]

. These microspheres are suitable 

alternatives for conventional dosage forms
[8]

. Several 

methods, including Emulsion solvent evaporation 

technique
[9]

, phase-separation or coacervation method
[10]

, 

emulsification diffusion method
[11] 

and spray drying 

method
[12]

 are commonly used for the preparation of 

microspheres. The solvent evaporation method has 

gained much attention due to its ease of fabrication 

without compromising the activity of drug. This 

technique offers several advantages and is preferable to 

other preparation methods such as spray drying, 

sonication and homogenization because it requires only 

mild conditions such as ambient temperature and 

constant stirring. Thus, a stable emulsion can be 

formed
[13]

 and microspheres are formed by the 

evaporation of an organic solvent from dispersed oil 

droplets containing both polymer and drug
[14]

. 
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ABSTRACT 

In the present study, microspheres of Nimesulide were prepared by coacervation phase separation technique using 

three different carriers. The microspheres were analyzed for drug content, TLC studies and in-vitro release pattern. 

The microspheres prepared with three different carriers i.e. gelatin, pectin and sodium alginate and cross-linked 

with glutaraldehyde. The percent drug content was maximum (80%) in gelatin microsphere and the drug release 

was found to be minimum in sodium alginate microspheres than gelatin and lowest in pectin microspheres. They 

could sustain drug release over a period of 8 h. 
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The aim of the present study was to develop sustained 

release oral product (microspheres) of Nimesulide using 

pectin, gelatin and sodium alginate as the hydrophilic 

carrier to determine the best biodegradable carrier for 

Nimesulide microspheres.     

 

MATERIAL AND METHOD 

Nimesulide was obtained as a gift sample from Ranbaxy 

Lab Ltd, Lucknow. Isopropyl alcohol, sodium sulphate, 

sodium hydroxide and potassium dihydrogen phosphate 

were purchased from Fine Chemicals Ltd, New Delhi. 

Pectin, sodium alginate, gelatin and tween 60 were 

purchased from S.D. Fine Chemicals ltd, Mumbai. 

Sodium meta-bisulphite, glutaraldehyde and sodium 

sulphate were obtained from Merck India Ltd. Mumbai. 

 

Preparation of Microsphere  

Preparation of nimesulide microspheres were formulated 

by using natural carriers (Table 1) as per the below 

mentioned methods. 

 

Pectin as carrier material 

Firstly 0.25g of pectin was dissolved in distilled water. 

1g of Nimesulide was dissolved in it with constant 

stirring and 0.125ml of Tween 60 was added to it. Then 

15 ml of isopropyl alcohol and 5ml of 25% 

glutaraldehyde solution added with constant stirring. 

Then cool and filter the solution and the residue obtained 

was washed with distilled water and dried in oven. 

 

Gelatin as carrier material 

Firstly weighed quantity of drug dissolved in the 25 ml 

solution of gelatin and tween 60 (solution contains 0.25g 

of gelatin and 6.25 ml of tween 60). Then 20 ml of 20% 

w/v sodium sulphate was added. 10 ml of isopropyl 

alcohol and 5ml of 25% glutaraldehyde solution was 

added with constant stirring. Then left it for 20 min for 

hardening. Then cool and filter the solution and the 

residue obtained was washed with water and dried in 

oven. 

 

Sodium alginate as carrier material 

Firstly weigh 1.2 g of Nimeusulide dissolved in 25 ml 

solution of sodium alginate and tween 60. Then 10 ml of 

isopropyl alcohol added followed by 25% glutaraldehyde 

and stirred for 20 mins. Then cool and filter the solution 

and the residue obtained was washed with distilled water 

and dried in oven.  

 

Table 1: Composition of various formulations 

 

 

 

 

 

 

 

 

 

Evaluation of microspheres 

Drug content 

50mg accurately weighed microspheres suspended in 

100 ml of phosphate buffer pH 7.2 solution. Filtered it 

through Whatmann Filter paper and absorbance was 

taken at 391 nm using UV-Visible spectrophotometer 

(Shimadzu UV-1600).                              

 

In vitro drug release study 

Weighed microspheres equivalent to 50mg of nimesulide 

filled in hard gelatin capsule and dipped in 7.2 pH 

phosphate buffer using paddle type dissolution apparatus 

(USP Std. HD Grover Enterprises, Delhi)  for drug 

release study. At different time intervals of 30 min, 1, 2, 

3 and 4 h; samples were withdrawn and absorbance was 

taken at 391 nm. 

 

TLC studies 

The TLC of pure drug and formulated microspheres were 

carried out using precoated silica gel GF(Gypsum 

fluorescence) as solid support and mobile phase used 

was ethlyacetate: methanol: ammonia in 8:2:1 ratio. 

 

RESULT AND DISCUSSIONS 

The microspheres of nimesulide with carrier gelatin, 

pectin and sodium alginate were prepared and evaluated 

for drug content and release of drug with respect to time. 

 

The drug content of microsphere made by pectin was 

50%, from sodium alginate 48% and the gelatin 

microspheres have drug content 80%, which shows that 

the best entrapment is shown by gelatin carrier. 

 

TLC studies shows that the movement of pure drug and 

microspheres were along with the solvent i.e. mobile 

phase are more polar and not suitable for it. 

 

When dissolution studies were carried out the % drug 

release with respect to time (as shown in Table 2 and Fig 

2) showed that Nimeusulide drug microspheres prepared 

with pectin carrier has lowest drug release. Sodium 

alginate microspheres show maximum percentage of 

drug release then microspheres containing gelatin as 

carrier. Glutraldehyde used as crosslinking agent which 

sustain the release of drug for 8h. 

S.NO. 

 

INGREDIENTS 

(%) 

FORMULATION CODES 

F1 F2 F3 

1 Nimesulide 1.0 1.0 1.0 

2 Pectin 4.0 - - 

3 Gelatin - 4.0 - 

4 Sodium alginate - - 4.0 

5 Glutaraldehyde 25.0 25.0 25.0 
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Table 2: Comparative % drug release profile of different microspheres of Nimesulide and pure drug 

Time (mins) Gelatin microspheres 
Pectin 

microspheres 

Sodium alginate 

microspheres 
Pure drug 

0 0 0 0 0 

30 13.59 8.64 14.40 9.32 

60 27.20 19.54 37.80 28.45 

120 41.23 33.34 63.92 49.66 

180 56.13 49.37 94.52 72.44 

240 68.29 65.33 126.05 96.26 

300 84.40 82.32 - - 

 

 
Fig 2: Graph between % drug release Vs time of pure drug and different microspheres 

 

CONCLUSION 

The technique chosen microencapsulation with different 

natural carriers pectin, gelatin and sodium alginate by 

coacervation phase separation method for the preparation 

of different types of microspheres. The crosslinking with 

glutaraldehyde was able to sustain the release effectively. 

Out of three carriers used for the preparation of 

microspheres sodium alginate shows maximum 

percentage of drug release in 8h. 
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