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ABSTRACT 

Niosomes are non-ionic surfactant vesicles used as novel drug delivery systems to improve 

the stability, bioavailability, and controlled release of drugs. The present study focuses on 

formulation and evaluation of cetrimide loaded niosomes prepared by thin film hydration 

method. Different formulations were prepared using Span 60 and cholesterol in varying 

ratios.  

Prepared formulations were evaluated for vesicle size, entrapment efficiency, drug content, 

pH, zeta potential, stability, and in vitro drug release studies. The optimized formulation 

showed good vesicle formation, sustained drug release, and improved stability. The study 

demonstrates the potential application of niosomal systems in topical drug delivery. 
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INTRODUCTION 

Novel drug delivery systems are developed to improve therapeutic effectiveness and enhance 

patient compliance. Niosomes are microscopic lamellar structures formed by non-ionic 

surfactants and cholesterol. These vesicles are capable of entrapping both hydrophilic and 

lipophilic drugs, thereby improving drug penetration and reducing side effects. 

Cetrimide is a quaternary ammonium antiseptic agent widely used in topical formulations  

because of its broad-spectrum antimicrobial activity. Conventional topical preparations  

often show limited retention and rapid drug release, which may reduce efficacy.  

Niosomal drug delivery systems improve sustained release and enhance stability of drugs. 
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Advantages of niosomes include improved drug stability, controlled release, enhanced  

penetration, reduced toxicity, and better patient compliance. Due to these advantages,  

niosomes are increasingly used in targeted and controlled drug delivery systems1-3. 

 

OBJECTIVES 

• To formulate cetrimide loaded niosomes. 

• To optimize surfactant and cholesterol ratio. 

• To evaluate vesicle size and entrapment efficiency. 

• To study in vitro drug release profile. 

• To perform stability studies of prepared formulations. 

 

MATERIALS AND CHEMICALS 

Cetrimide, Span 60, Cholesterol, Chloroform, Methanol, Phosphate Buffer pH 7.4,  

Distilled Water, and other analytical grade chemicals were used in the study.  

Span 60 was selected due to its excellent vesicle-forming properties and high  

phase transition temperature. Cholesterol was used as a stabilizer to improve  

vesicle rigidity and reduce leakage of entrapped drug. 

 

Formulation Table 

Table no. 1: Formulation Table. 

Ingredients Function F1 F2 F3 

Cetrimide Drug 0.5 g 0.5 g 0.5 g 

Span 60 Surfactant 1 g 1.5 g 2 g 

Cholesterol Stabilizer 0.5 g 0.5 g 0.5 g 

Chloroform:Methanol Solvent 10 mL 10 mL 10 mL 

Phosphate Buffer Hydration Medium 10 mL 10 mL 10 mL 

 

Evaluation Results 

Table no. 2: Evaluation Result. 

Parameters F1 F2 F3 Observation 

Vesicle Size 210 nm 170 nm 240 nm F2 showed optimum size 

Entrapment Efficiency 75% 88% 72% F2 highest entrapment 

Drug Content 84% 98% 89% Uniform distribution 

pH 6.7 6.8 7.2 Suitable for topical use 

Stability Good Excellent Moderate F2 most stable 

Drug Release 78% 91% 82% Controlled release in F2 
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METHODOLOGY4-8 

Thin film hydration method was used for preparation of niosomes.  

Span 60 and cholesterol were dissolved in chloroform:methanol mixture (2:1).  

The solvent mixture was evaporated using rotary evaporator to form a thin lipid film.  

The film was hydrated using phosphate buffer containing cetrimide. Hydration was  

continued for one hour and sonication was carried out to reduce vesicle size.  

Prepared formulations were stored under refrigerated conditions. 

 

The thin film hydration method is considered one of the most reliable methods for  

preparing niosomal formulations because it produces stable vesicles with better  

drug entrapment. Sonication further improves uniformity and reduces particle size. 

 

Evaluation Parameters9-10 

The prepared niosomes were evaluated for vesicle size analysis, entrapment efficiency,  

drug content, pH determination, zeta potential, in vitro drug release, and stability studies.  

All evaluations were performed in triplicate and average values were reported. 

 

Vesicle size analysis was performed to determine particle size distribution.  

Entrapment efficiency was evaluated to measure the percentage of drug entrapped within 

vesicles.  

 

Drug content studies confirmed uniform drug distribution among formulations. 

  

Stability studies were performed under refrigerated conditions. 

 

RESULTS AND DISCUSSION 

The prepared formulations showed successful vesicle formation. Increase in surfactant  

concentration improved entrapment efficiency up to an optimum level. Formulation F2  

showed better vesicle size distribution and sustained drug release compared to other batches. 

 

Span 60 was selected because of its high phase transition temperature and superior  

vesicle-forming ability. Cholesterol improved rigidity and stability of vesicles.  

Entrapment efficiency increased with increase in surfactant concentration up to F2 

formulation.  

Further increase in concentration resulted in aggregation and reduced uniformity. 
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The vesicle size observed in optimized formulation was suitable for topical drug delivery.  

In vitro drug release studies demonstrated sustained release behavior. This may improve  

therapeutic efficacy and reduce frequent application of the formulation. Stability studies  

indicated that refrigeration conditions were more suitable for maintaining vesicle integrity. 

 

The optimized formulation exhibited acceptable pH and excellent stability. Controlled  

release behavior observed in F2 formulation indicates that niosomes can improve drug  

retention and reduce dosing frequency. These findings support the application of  

niosomal carriers in topical drug delivery systems. 

 

CONCLUSION 

Cetrimide loaded niosomes were successfully prepared using thin film hydration method.  

Among all formulations, F2 showed optimum characteristics such as good entrapment  

efficiency, proper vesicle size, and sustained release profile. The study concludes  

that niosomes are promising carriers for topical delivery of cetrimide. 
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