
JChrDD  Vol 1  Issue 1  2010: 43-47   Journal of Chronotherapy and Drug Delivery 
ISSN: 2249-6785 

 

 

http://www.chronotherapyjournal.net 

 

Original Research Paper 

DESIGNING AND EVALUATION OF ACECLOFENAC 
NIOSOMES  

Saggam Srinivas, Hafsa Mohammedi, Anand Kumar Y* 

VL College of Pharmacy, Manik Prabhu Temple Road, Raichur – 584 103 (India) 

* Corresponding author. Tel: +91-9448910505; Fax: +91-8532240405; 

Email: neeru241586@yahoo.co.in 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Introduction 

Niosomes or nonionic surfactant vesicles are 

microscopic lamellar structures formed on 

admixture of nonionic surfactant of the alkyl or 
dialkyl polyglycerol ether class and cholesterol with 

subsequent hydration in aqueous media.
1
 In 

niosomes, the vesicles forming amphiphile is a 
nonionic surfactant such as tween 20 and 60 which 

are usually stabilized by addition of cholesterol and 

small amount of anionic surfactant such as dicetyl 

phosphate.
2
 Niosomes can entrap both hydrophilic 

and lipophilic drugs, either in aqueous layer or in 

vesicular membrane made of lipid materials. It can 

prolong the circulation of the entrapped drugs. The 
presence of nonionic surfactant with the lipid, aids 

in better targeting of drugs to tumour, liver and 

brain. It may prove beneficial for targeting the drug 
for cancers, parasitic, viral and other microbial 

disease more effectively.
3
 

 

Aceclofenac, 2-[(2,6-dichlorophenyl) amino 
phenylacetoxyacetic acid], is a novel non-steroidal 

anti-inflammatory drug (NSAID) used extensively 

in the treatment of rheumatoid arthritis, 

osteoarthritis and ankylosing spondylitis. 
Aceclofenac inhibits interleukin-1beta-induced 

prostaglandin E2 production by human rheumatoid 

synovial cells, but has no inhibitory effect on 
cyclooxygenase-1 or cyclooxygenase-2 activities by 

itself. Aceclofenac is newer derivative of diclofenac 

and having less GI complications. The short 
biological half-life 4 h and dosing frequency was 

more than once in a day, make it an ideal candidate 

for modified release multiple unit preparations. To 

reduce the frequency of administrations and 
improve patient compliances, aceclofenac is used in 

control release dosage forms.
4-8

 These factors 

necessitated, formulation of niosomes for 
aceclofenac as this dosage form would reduce the 

dosing frequency and hence better patient 

compliance. The present study is an attempt in the 
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formulation of niosomes of aceclofenac followed by 

the evaluating parameters such as drug content, 

entrapment efficiency, particle size, shape, size 

distribution and in vitro drug release.  
 

Materials and methods 

Materials 

Aceclofenac was obtained from Rantus 

Pharmaceuticals, Hyderabad, India; tweens were 

obtained from Rolex Chemical Industries, Mumbai. 
Diethyl ether, methanol, potassium dihydrogen 

phosphate and sodium hydroxide were from SD 

Fine Chemicals, Mumbai. All ingredients used were 
of analytical grade.  

 

Evaluation of raw materials  

Identification and standardization of drug and other 
excipients were carried out as per the official 

procedures mentioned in respective monographs.  

 

Preparation of Niosomes 

Niosomes containing aceclofenac were prepared by 

modified ether injection technique using nonionic 
surfactant (tween 60 and tween 20) and cholesterol 

at different concentrations. Cholesterol and 

surfactant were dissolved in 6 ml diethyl ether and 

mixed with 2 ml of methanol containing weighed 
quantity of aceclofenac. The resulting solution was 

slowly injected using microsyringe at a rate of 

1ml/min into 15 ml of hydrating solution phosphate 
buffer (pH 7.4). The solution was stirred 

continuously at 60-65 ºC on magnetic stirrer. As the 

lipid solution was injected slowly into aqueous 
phase, the differences in temperature between 

phases cause rapid vaporization of ether and 

resulted in spontaneous vesiculation and formation 

of niosomes. Different batches of niosomes were 
prepared in order to select an optimized formula 

according to general method described above. The 

composition of surfactant and cholesterol for the 
preparations of niosomes is given in Table 1 and an 

optimized niosomal formula in Table 2.  

 

Drug entrapment efficiency of niosomes 
Entrapment efficiency of niosome was determined 

by exhaustive dialysis method. The measured 

quantity of niosomal suspension was taken into a 
dialysis tube to which osmosis cellulose membrane 

was securely attached on one side. The dialysis tube 

was suspended in 100 ml phosphate buffer (pH 7.4), 
which was stirred on a magnetic stirrer. The 

unentrapped drug was separated from the niosomal 

suspension into the medium through osmosis 

cellulose membrane. Every hour whole medium was 

replaced with fresh medium (for about 9-12 hours) 

till the absorbance reached a constant reading 

indicating no drug in unentrapped form. The 
niosomal suspension in the dialysis tube was further 

lysed with propane-1-ol and estimated the entrapped 

drug by UV spectrophotometric method. The 
entrapment efficiency was calculated using 

following equation:  

 
 

 

 

Table 1. Composition of surfactant and cholesterol 
for preparation of niosomes 

 

 

Table 2. Optimized formula for the noisome 

preparation 

 

Drug content 

Niosome preparation equivalent to 40 mg was taken 
into a standard volumetric flask and lysed with100 

ml of propane-1-ol by shaking. Then 1 ml of this 

was subsequently diluted with phosphate buffer 
7.4.The absorbance was measured at 274 nm and 

drug content was calculated from the calibration 

curve. 
 

Particle size and shape analysis 

Particle size analysis was carried out using an 

optical microscope (compound microscope) with a 
calibrated eyepiece micrometer. About 200 

niosomes were measured individually, averaged and 

their size distribution range and mean diameter were 

Code 

 

 

Surfactant 

 

 

Drug: 

Surfac-

tant: 

Choles-

terol 

Weight taken (mg) 

Drug 

 

Surf-

actant 

 

Chole

sterol 

 

NF-1 

NF-2 
NF-3 

NF-4 

NF-5 

NF-6 

Tween 20 

Tween 20 
Tween 20 

Tween 60 

Tween 60 

Tween 60 

1:1:1 

1:1.5:1 
1:2:1 

1:1.5:1 

1:1:1 

1:2:1 

200 

200 
200 

200 

200 

200 

200 

300 
400 

200 

300 

400 

200 

200 
200 

200 

200 

200 

Formula NF-3 NF-6 

Cholesterol 

Tween 20 

Tween 60 
Aceclofenac 

Methanol 

Diethyl ether 
Phosphate buffer pH 7.4 

200 mg 

400 mg 

--- 
200 mg 

2 ml 

8 ml 
15 ml 

200 mg 

---- 

400 mg 
200 mg 

2 ml 

8 ml 
15 ml 
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calculated. Further, microphotographs of optimized 

niosomes were taken by using 7.2 megapixel Sony 

DSC-W110 digital camera. The histogram for 

particle size distribution and particle size are shown 
in Fig. 1 and the microphotographs are shown in Fig. 

2.  

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
Fig. 1. Size distributionn of NF-3 and NF-6 

 

 
In vitro release studies 

The release of aceclofenac from niosomal 

formulations were determined using membrane 

diffusion technique [9-10]. The niosomal 
formulation equivalent to 40 mg of aceclofenac was 

placed in a glass tube of diameter 2.5 cm with an 

effective length of 8 cm that was previously covered 
with soaked osmosis cellulose membrane as a donor 

compartment. The glass tube was placed in a beaker 

containing 100 ml of phosphate buffer (pH 7.4), 
acting as receptor compartment. The whole 

assembly was fixed in such a way that the lower end 

of the tube containing suspension just touched (1-

2mm deep) the surface of diffusion medium. The 
temperature of receptor medium was maintained at 

37±10C and the medium was agitated at 100 rpm 
speed using magnetic stirrer. Aliquots of 5 ml 

sample were withdrawn periodically and after each 

withdrawal same volume of medium was replaced. 

The collected samples were analysed at 274 nm in a 

double beam UV-VIS spectrophotometer 
(Shimadzu-1700 Pharmaspec) using phosphate 

buffer (pH 7.4) as blank. 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

Fig. 2. Microphotographs of NF-3 and NF-6 

 

Results and Discussion  

Among the various methods, modified ether 

injection method is widely used to prepare niosomes. 
The entrapment efficiency of niosomes prepared at 

varied concentration of surfactants: aceclofenac 

keeping cholesterol concentration constant are 
shown in (Table 1). Drug content was determined 

for all niosomal formulations in triplicate. Average 

drug content was uniform with low SD and CV less 

than 2.  
 

The size of the niosomes was measured using an 

optical microscope with calibrated eyepiece 
micrometer. From each batch about 200 niosomes 

were measured for the diameter individually and 

average size was determined. The average vesicular 
size of niosomes from all batches was measured in 

the range of 4.34±0.52 µm to 4.77±0.58 µm (Fig. 1). 
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The results suggested niosomes to be uniform in 

size and spherical in shape (Fig. 2). 

 

In all the niosomes prepared with tweens, drug 
entrapment efficiency increased with increase in the 

concentration of surfactant. The encapsulation 

efficiency of niosomes is governed by the ability of 
formulation to retain drug molecules in the aqueous 

core or in the bilayer membrane of the vesicles. 

Cholesterol improves the fluidity of the bilayer 
membrane and improves the stability of bilayer 

membrane in the presence of biological fluids such 

as blood/plasma. 

 
Tween 60, being hydrophilic in nature, has high 

critical packing parameter which necessitates the 

use of cholesterol to bring back the critical packing 
parameter to optimum levels. Lower concentration 

of cholesterol reduces the entrapment efficiency, 

because tweens with hydrophilic HLB value are 
able to entrap hydrophobic drug conveniently with 

optimum critical packing parameter value. The 

release was sustained for longer period.  After the 

completion of 12 h, 30 to 45 percent of drug 
released was mainly due to initial bursting of 

improper niosomes in formulations. But at the end 

of 24 h, the release was found to be steady as stable 
niosomes were retained and the release was 

extended up to 72 h with sustained action. The 

tween 60 niosomes prepared with high 

concentration of cholesterol showed better 
controlled release when compared to lower 

concentrations. In vitro release of drug from various 

formulations of niosomes is shown in Fig. 3. 
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Fig. 3. In vitro dissolution profiles aceclofenac 

niosomes (NF1-NF6), compared with pure 
aceclofenac. 

 
Further, release of the drug from NF-6 was 

evaluated through dialysis membrane to study the 

pattern of drug release. The mechanism of dug 

release was found to be non fickian (anomalous) 
diffusion governed by Peppas’ model (Table 3). 

 

Conclusions 

The present study demonstrated the successful 

preparation of aceclofenac niosomes and their 

evaluation. Formulation NF-6 showed high 
encapsulation efficiency (96.25% ± 0.48) and the 

particle size was 4.77 ± 0.58 µm. Drug release was 

79.56% ± 0.42 over 72 h. Hence, it was a 
formulation with greater bioavailability and 

considered as optimized niosomal formulation. 

 

Table 3: Data showing in vitro drug release model fitting kinetic parameters of NF1- NF-6 
 

Code Zero order Higuchi’s Korsemeyer-Peppas’ 

R K R K Slope 

(n) 

R K 

NF-1 
NF-2 

NF-3 

NF-4 

NF-5 
NF-6 

0.8325 
0.8312 

0.7820 

0.8228 

0.8210 
0.8833 

1.3627 
1.311 

1.1879 

1.2821 

1.3033 
1.3681 

0.9946 
0.9859 

0.9761 

0.9816 

0.9829 
0.9906 

10.0067 
9.6355 

8.8520 

9.4469 

9.6088 
9.8720 

0.6190 
0.6509 

0.6721 

0.6864 

0.6662 
0.6473 

0.9838 
0.9892 

0.9812 

0.9840 

0.9876 
0.9952 

7.4591 
6.3268 

5.6284 

5.5902 

6.0717 
6.2824 
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