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Abstract

Acetylsalicylic acid (ASA), generally known as aspirin, is a nonsteroidal anti-inflammatory medication (NSAID) used to treat 
inflammation, fever, and pain. It also has an anti-platelet action, which lowers blood clotting by reducing platelet levels and 
preventing heart attacks. Aspirin's common gastrointestinal side effects are stomach ulcers and bleeding. Niosomes are 
vesicular drug delivery system that can enhance therapeutic efficacy and minimise side effects by encapsulating aspirin into 
vesicles. In this study, niosomes were prepared by the ether injection method, and a total of six formulations were prepared 
and evaluated, of which N2 showed 98.9% drug content and 80.8% entrapment efficiency. In vitro drug release was performed, 
and N4 showed 45.5% drug release at 3rd hour. 
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Introduction

Niosomes are non-ionic surfactants that consist of 
cholesterol and surfactant. These are more stable than 
liposomes. Due to their potential to improve drug penetration 
through the skin, they exhibit better bioavailability when 
compared to conventional dose forms. Additionally, they 
can be used to provide medications parenterally and orally 
while protecting them from the environment and biological 
enzymes. In addition, niosome preparation uses surfactants 
that are less expensive and more adaptable than the 
phospholipids used in liposomal formulations [1]. In these, 
the drug reaches the target site, is released in a controlled 

manner, and enhances its stability.

Aspirin, one of the most commonly used nonsteroidal 
anti-inflammatory medications (NSAIDs), was first 
created in 1899 to treat the symptoms of fever, headaches, 
and muscle discomfort. The clinical use of aspirin was 
significantly expanded in 1974 with the revelation of the 
drug’s involvement in the secondary prevention of death 
from cardiovascular conditions like heart attack and stroke 

[2]. But these have some limitations, like stomach ulcers 
and bleeding in the gastrointestinal tract, which can be 
minimised by encapsulating aspirin into niosomes. By 
developing niosomal drug delivery system controlled release 
of the drug is achievable. Surfactants can be handled and 
stored without the need for any conditions. Niosomes are 
compatible and less toxic. In comparison to conventional 
formulations, niosomes provide better patient compliance 
and therapeutic effect. They can entrap hydrophilic drugs in 
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aqueous compartments and lipophilic substances in vesicular 
bilayer membranes. Niosomes increases the stability of 
encapsulated drugs [3-6]. The limitations of niosomes are it 

may lead to aggregation. Drug hydrolysis limits the shelf life 
of the dispersion by reducing drug encapsulation [6,7].

Materials and Methodology

Ingredients N1 N2 N3 N4 N5 N6

Aspirin 50mg 50mg 50mg 50mg 50mg 50mg

Span 60 50mg 100mg 150mg 200mg 250mg 300mg

Cholesterol 100mg 100mg 100mg 100mg 100mg 100mg

Diethyl Ether 6ml 6ml 6ml 6ml 6ml 6ml

Ethanol 2ml 2ml 2ml 2ml 2ml 2ml

Buffer 10ml 10ml 10ml 10ml 10ml 10ml

Table 1: Formulations of Aspirin loaded Niosomes.

Preparation of Niosomes by the Ether Injection 
Method

The niosomal formulations were prepared by the 
ether injection method. In this study, six formulations 
were prepared with different surfactant ratios. An accurate 
amount of surfactant and cholesterol were dissolved in 6 ml 
of diethyl ether, which is mixed with ethanol, which contains 
the drug. This entire solution was taken into the syringe and 
injected at 1 ml/min into the preheated buffer. This solution 
was stirred using a magnetic stirrer until the formation of 
vesicles occurred.

Characterization of Niosomes

Particle size: Niosome particle size is a significant property. 
By using scanning electron microscopy (SEM), it was able to 
examine the size distribution of niosomes as well as their 
surface appearance (roundness, smoothness, and formation 
of aggregates) [8]. To identify the precise particle sizes, a 
transmission electron microscope (TEM) was used [9]. 

Vesicle size and distribution analysis: Within 72 hours of 
preparation, the laser light scattering method and a particle 
size analyzer were used to determine the vesicle size and 
size distribution of the aspirin-loaded niosomes [10]. 

Zeta Potential: Optimised formulation features include a 
zeta potential value indicating the stability of the formulation, 
which can be measured using a zeta meter [11]. 

Stability Studies: The niosomal formulations were stored in 
tight containers at different temperatures. The sample was 
collected at regular intervals and observed for color change 
and analyzed under a UV spectrophotometer [6].

Evaluation

Drug content: 1 ml was taken from the prepared niosomal 
suspension and dissolved in 9 ml of methanol. These were 
kept for the sonicator and to check absorbance in the UV 
spectrophotometer. 

Entrapment Efficiency: 1 ml was taken from the prepared 
niosomal suspension and dissolved in 9 ml of 7.4 PH buffer. 
These were subjected to ultracentrifugation for 45 minutes at 
17000 rpm. The supernatant layer was taken and determined 
with a UV spectrophotometer. 

Diffusion Study: For conducting diffusion studies, Franz 
diffusion cells were used. This contains the donor and 
receptor chambers. The prepared suspension was kept in 
the donor chamber, and the buffer was filled in the receptor 
chamber. In between, a membrane was placed. The sample 
was collected at regular intervals, and the absorbance was 
analysed in the UV spectrophotometer. 

Results and Discussion

Calibration Curve

10mg of aspirin was dissolved in 10 ml of methanol. 
From this stock solution was taken and analyzed in the UV 
spectrophotometer at 222nm. The standard curve is plotted 
as shown in Figure 1.
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Figure 1: Calibration curve.

Optical Microscopy

After formulation, niosomal suspensions are observed 
under a projection microscope. In this case, N1 and N2 show 
better vesicles, as shown in Figures 2 & 3.

Figure 2: N1.

Figure 3: N4.

Drug content

The six formulations of drug content were found to be 
86.6%, 98.9%, 87.3%, 80.8%, 89.1% and 84.4% as shown in 
Figure 4.

Figure 4: Drug Content of aspirin for all six formulations.
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Entrapment Efficiency

The percentage of entrapment efficiency of six 
formulations was found to be 72.8%, 80.8%, 74.8%, 72.8%, 
74%, and 73% as shown in Figure 5.

Figure 5: Entrapment efficiency of aspirin for all six formulations.

Diffusion

The percentage of diffusion of 6 formulations was found 
to be 19.1%, 28%, 26.8%, 45.5%, 17.4% and 20.9% as shown 
in Figure 6.

Figure 6: Diffusion Studies of aspirin of all six formulation.
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Conclusion

The common aspirin’s gastrointestinal side effects are 
stomach ulcers and bleeding. Niosomes are vesicular drug 
delivery system which can enhance the therapeutic efficacy 
and minimize the side effects by encapsulating aspirin 
into vesicles. In these 6 formulations it is concluded that 
N2 showed 98.9% Drug content and 80.8% of Entrapment 
Efficiency. In-vitro drug release was performed and N4 
showed 45.5% drug release at 3rd hour. The N2 formulation 
was exhibiting highest entrapment efficiency of 80.8% bt 
the drug diffusion is 28% only where as for N4 formulation 
the entrapment efficiency was found to be 72.8% and the 
percentage of drug diffusion was observed as 45.5%. Based 
on the results it was concluded that N2 and N4 formulations 
were better than remaining formulations.
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