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Abstract

Niosomes are the new drug delivery system in which the solution is enclosed in a vesicle that is made of non-ionic surfactant. 
Niosomes are formations of vesicles by hydrating a mixture of cholesterol and non-ionic surfactants. It can be employed to 
transport both lipophilic and amphiphilic drugs. Niosomes have a flexible structural characterization and are biodegradable, 
biocompatible, and non-immunogenic. The primary goal of this review is to examine how noisome technology is applied to 
treat various diseases like cancer, leishmaniasis, and inflammatory diseases. Niosomes offer promising research opportunities 
and benefit both the pharmaceutical and research communities. Niosomes are physically and chemically unstable. Niosomes 
are unilamellar and multilamellar. Niosomes are prepared by the ether injection method, sonication technique, handshaking 
method, and from proniosomes method etc. Several factors affect the formation of niosomes and the factors are nature and type 
of surfactant, cholesterol content, and charge, the temperature of hydration, composition of membrane, etc. This review article 
focuses on the structure and type of niosomes, composition of niosomes, methods to prepare niosomes, factors, and applications 
of niosomes.
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Abbreviations

MLU: Multi Lamellar Vesicles; LUV: Large Unilamellar 
Vesicles; SUV: Small Unilamellar Vesicles.

Introduction

Niosomes are non-ionic surfactant vesicles that can entrap 
hydrophilic and lipophilic drugs in lipid-based vesicular 
membranes or aqueous layers [1]. Niosomes are vesicular 
systems similar to liposomes that can be used as carriers of 
amphiphilic drugs [2]. A non-ionic surfactant like span-60 
which is often stabilized by the addition of cholesterol and 
a small amount of anionic surfactant like diacetyl phosphate 

forms are used in niosomes [3]. Since the niosomes are non-
ionic and less toxic, they hold promise as a drug delivery 
vehicle. Additionally, by limiting the medication’s action to 
the target cell, they improve its therapeutic index [4].

Advantages
	Targeted drug delivery can be achieved using niosomes 

the drug is delivered directly to the body part where the 
therapeutic effect is required.

	A reduced dose is required to achieve the desired effect.
	Niosomes are amphiphilic i.e. both hydrophilic and 

lipophilic in nature and can accommodate a large 
number of drugs with a wide range of solubilities
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	Improve the oral bioavailability of poorly soluble drugs.
	Enhance the skin permeability of drugs when applied 

topically.
	The surfactants used and also the prepared niosomes are 

biodegradable, biocompatible, and non-immunogenic.
	They are osmotically active and stable.

Disadvantages
Aqueous suspension of niosomes may lead to fusion, 
aggregation, or hydrolysis of entrapped drugs, thus limiting 
the self-life of niosomes dispersion.
	Chemical instability
	Physical instability

Structure of Niosomes
Niosomes are non-ionic surfactants in the form of a bi-layered 
structure. The formation of these thermodynamically stable 
bilayered structures requires the appropriate proportioning 
of surfactants and cholesterol as well as the temperature 
above the gel liquid transition point. There is a hollow area 
in the middle of this two-layered construction [5].

Figure 1: Structure of Niosomes.

Types of Niosomes [6]
Multi lamellar vesicles (MLU)
Large Unilamellar vesicles (LUV)
Small Unilamellar vesicles (SUV)
Multi Lamellar Vesicles (MLV): It is made up of encircle 
several bilayers each a different aqueous liquid compartment. 
These vesicles have a diameter of approximately 0.5-10.
um. The most commonly used niosomes are multilamellar 
vesicles. They are easy to build and mechanically stable after 
extended storage. These vesicles are ideal for delivering 
lipophilic drugs.
Large Unilamellar Vesicles (LUV): This form of niosomes 
uses a relatively small amount of membrane lipids to entrap 
higher quantities of bioactive components due to its high 
aqueous/lipid component compartment ratio.
Small Unilamellar Vesicles (SUV): Most of the time, the 
sonication approach is used to create these tiny unilamellar 

vesicles from multilamellar vesicles. Diacetyl Phosphate is 
added to 5(6)-Carboxy florescein (Cf) loaded Span 60-based 
niosomes using French Dress extrusion electrostatic 
stabilization.

Composition of Niosomes
Two main components are used for the formulation of 
Niosomes [7].
Cholesterol
Non-ionic Surfactant.
Cholesterol: It is used in the niosomal formulation to 
provide rigidity, proper shape & Conformation of niosomes. 
It provides stability, to the Vesicles.
Non-ionic surfactant: The commonly used non-ionic 
surfactants in the formulation of Niosomes are:
Span: 20,40,60,80 and 85
Tweens: 20,40, 60 and 80 
Brij’s :30,35,52,58,72 and 76.

Preparation Methods for Niosomes 
	Ether injection method
	Handshaking method (thin film hydration method)
	Sonication method
	Micro fluidization method
	Multiple membrane extrusion method
	Reverse phase evaporation technique 
	Transmembrane, pH gradient, drug uptake process
	The bubble method
	Formation of niosomes from proniosomes
Ether Injection Method: In the process, the warm water 
is kept at 60° and it is mixed with surfactant that has been 
dissolved in diethyl ether. The 14-gauze needle is used to 
inject an ether solution containing a surfactant added into an 
aqueous solution of material. As a result, the ether vaporizes 
and single-layered needles are formed [8].
Hand Shaking Method (Thin Film Hydration Method): 
A round bottom flask is filled with liquid and non-ionic 
surfactant which is dissolved in an organic solvent. A rotary 
evaporator operating at low pressure is used to extract the 
organic solvent, when an excess amount of aqueous buffer 
is introduced to a dry liquid & agitated by a hand mixer 
or a vortex mixer, Multilamellar vesicles are generated, 
spontaneously. Multilamellar vesicle size and encapsulation 
are effectively determined by the ionic strength of the 
aqueous medium, lipid concentration, changes in bilayer 
chemistry, and the length and intensity of shaking [9].
Sonication Method: The cable describes the vesicle 
production, which is described by the sonication of the 
Solution. To the mixture of surfactants in a 10ml glass vial, 
an aliquot yield buffer solution containing medication is 
added. Then the mixture is placed in a sonicator fitted with a 
titanium probe and sonicated at 60° for 5 minutes to generate 
niosomes [10].
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Micro Fluidization Method: To create unilamellar vesicles 
with a specified Size distribution, a novel approach called 
micro fluidization is employed. This approach is based on the 
submerged jet principle, which describes how two fluidized 
streams interact inside an interaction chamber at extremely 
high velocities within precisely designed microchannels. 
The thin liquid sheet impingement along a common front is 
organized so that the energy input into the system stays in 
the region where niosomes develop. As a result, the niosomes 
that are produced have higher uniformity, smaller sizes & 
improved reproducibility [9].
Multiple Membrane Extrusion Method: This approach 
can be used to manufacture vesicles of the desired size 
up to 8 channels of Polycarbonate membranes can be 
arranged in sequence to achieve this method. Evaporation 
is used to create a thin coating of the mixture of diacetyl 
phosphate, cholesterol, and surfactant. After that, the film is 
rehydrated using the drug-16-containing aqueous solution 
using C16G12, the final solution is extruded through a 
polycarbonate membrane (0.1μm nucleophore) [11]. 
Reverse Phase Evaporation Technique: This process 
involves dissolving cholesterol and surfactant in an ether 
and chloroform Combination. After adding a drug containing 
an aqueous phase, these two phases are sonicated at 4-5°c 
after adding a tiny quantity of Phosphate buffered Saline, 
the transparent gel that has formed is subjected to more 
Sonication At 40% &, low pressure, and the organic phase 
is eliminated. The resulting viscous niosomes suspension is 
heated in a water bath at 60%-for 10min to yield niosomes 
after which it is diluted with phosphate-buffered Saline [12]. 
Transmembrane pH Gradient Drug Uptake: In a round-
bottomed flask, surfactant and cholesterol are dissolved 
in chloroform. To achieve the thin film on the flak wall, the 
solvent evaporation is carried out at a lower pressure. Next, 
by vortex mixing 300mm of Citric acid (PH 4.0) is added to 
hydrate the film. Multilamellar vesicles are the endpoint of 
it. They are then 3 times frozen and thawed before being 
sonicated to extract niosomes. An aqueous drug solution is 
vortexed and added to this niosomal suspension. Phosphate 
buffer is utilized to keep the pH between 7.0 and 7.2. To 
produce niosomes, the mixture is then heated for 10 minutes 
at 60°C [13].
The Bubble Method: It is a unique process for producing 
niosomes in a single step without the use of organic solvents. 
Here the temperature is controlled by three necks on a 
round-bottomed flask that is submerged in water in the 
bubbling unit. Reflex is cooled by water in the first neck; a 
thermometer is located in the second neck and a nitrogen 
supply is supplied through the third neck. At 70°C cholesterol 
and surfactant are distributed in a pH 7.4 buffers. Using a 
high-shear homogenizer, the dispersion is combined for 15 
seconds. Then the nitrogen gas bubbles up to 70°C [14].
Formation of Niosomes from Proniosomes: Proniosomal 
powder is placed in a screw-capped vial with water or saline 

at 80°. After that, it is combined by vortexing and agitated for 
2min, which forms the niosomal suspension. The addition of 
the aqueous phases T>Tm with brief agitation to generate 
the niosomes [15].
 (T = Temperature; Tm = mean phase transition temperature)

Niosome Formulation- Considerations
	Drug
	Nature and type of surfactant
	Cholesterol content and charge
	Resistance to osmotic stress
	Temperature of hydration 
	Composition of membrane
Drug: The entrapment of drugs in niosomes causes an 
increase in vesicle size, most likely as a result of the solute 
interacting with the head groups of the surfactant, which 
raises the charge and mutual repulsion of the surfactant 
bilayers. The long PEG, chains in polyoxyethylene glycol (PEG) 
coated vesicles trap part of the medication, so decreasing the 
inclination to enlarge. The drug’s hydrophilic, and lipophilic 
balance influences the level of entrapment [16]. 
Nature and Type of Surfactant: Since the surface free energy 
of surfactant reduces with increasing the hydrophobicity, 
the mean size of niosomes increases correspondingly with 
an increase in HLB surfactants such as span 85 (HLB 1.8) to 
span (HLB 8.6). Hydrophobicity head and hydrophobicity tail 
are essential components of a surfactant one or two alkyl, 
perfluoroalkyl, or occasionally a single steroidal group might 
make up the hydrophobic tail [17]. 
Cholesterol Content and Charge: An increase in the 
cholesterol content of the bilayers led to a decrease in the 
release rate of encapsulated material and consequently an 
increase in the rigidity of the bilayers obtained. multilamellar 
vesicle structure & leads to greater overall entrapped volume. 
Cholesterol increases the hydrodynamic diameter and 
entrapment efficiency of niosomes. It. induces membrane 
stabilizing activity and lowers the leakiness of the membrane 
[18]. 
Resistance to Osmotic Stress: The addition of a hypertonic 
solution results in a decrease in the diameter of the Vesicles; 
in a hypotonic solution, the mechanical loosening of the 
vesicle structure under osmotic stress causes an initial 
delayed release, which is then followed by a rapid release 
[19].
Temperature of Hydration: The temperature of hydration 
has an impact on the noisome’s size and shape. The 
temperature at which gel liquid phases change should be 
higher than the hydration temperature. The assembly of 
surfactants into vesicles and the modulation of vesicle shape 
are impacted by temperature changes. The alteration is also 
explained by the hydration time and medium volume. Drug 
leakage issues and fragile niosomes are produced when the 
hydration temperature, duration, and medium volume are 
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not chosen properly [20]. 
Composition of Membrane: To stabilize the niosomes, 
different additives are added to the surfactant and drug.
Forex: Adding cholesterol improves membrane rigidity and 
decreases drug leakage Adding a small amount of solulan C24 
(cholesteryl poly-24-oxy ethylene ether) to the polyhedral 
niosomes formed from C16G2 stops them from aggregating 
because steric hindrance develops [21].

Applications of Niosomes
Niosomes as Drug Carriers: Niosomes have been employed 
as carriers of the symptomatic operator iobitridol, which is 
used in X-ray imaging. Topical niosomes can act as a rate-
restricting layer blockage to adjust foundational medicine 
intake, as an entry booster, as a neighborhood station 
for sustained arrival of dermally dynamic mixers, or as a 
Solubilization grid [22]. 
Niosomes as Transdermal Delivery of Drugs: When a 
medication is combined with noisome for transdermal 
delivery, the drug’s penetration through the skin is increased 
[23]. 
Anti-Neoplasia: Anthracyclic antibiotics, like doxorubicin, 
have a dose-dependent, anti-reversible cardiotoxic impact 
in addition to their broad spectrum antitumor action. When 
given by niosomal administration into mice with S-180 
tumors, this medication increases their lives and slows the 
rate at which Sarcomas proliferates [24].
Anti-Inflammatory Agents: Diclofenac sodium in niosomal 
form, which has 70% less cholesterol than the free medication, 
has more anti-inflammatory effects when compared to the 
free medication exhibits stronger anti-inflammatory action. 
[25]. 
Anti-Fungal Therapy: The span-60 liposomal oral solution 
of fluconazole was developed by Sharma et al. (2009) to treat 
fungal infections. When compared to Capsules and pills, it is 
more effective [26].
Immunological application: The nature of the 
immunological response triggered by antigens has been 
studied using niosomes. According to Brewer and Alexander, 
niosomes are a powerful adjuvant with low toxicity, 
immunological specificity, and durability [27].  
Leishmaniasis: To target therapy for diseases where the 
contaminating organism resides in the reticuloendothelial 
framework, niosomes can be employed. One such infection 
that targets the liver and spleen cells is leishmaniasis [28].
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