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INTRODUCTION  
Niosomes is new drug delivery vehicle that traps 
hydrophobic medications in bilayer portion 
which in inert in nature and hydrophilic 
medications in the core cavity [1]

hydrophilic as well as hydrophobic medications 
can be added to niosomes. The word "niosomes" 
describes the substance's amph
wherein the medication is encased in a non
surfactant vesicle. Niosomes are minuscule, 
microscopic particles [2]. The first niosome 
preparation was developed by L'Oreal, who also 
obtained a patent for them in 1975
thermodynamically stable vesicles' charge
inducing compounds and surfactants 
properly blended. Since niosomes mitigate the
drawbacks of liposomes, they are mostly 
researched as alternatives to them 
drawbacks of liposomes, such as chemical 
instability, are overcome by niosomes. Due to 
their propensity for oxidative breakdown and 
varying phospholipid purity, liposomes are 
chemically unstable. The main objectives in 
developing niosomal systems inc
chemical stability, biodegradability, 
biocompatibility, cost-effective production, 
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A B S T R A C T  

Medicine delivery systems are described as formulations that are designed to move 
a medicine to the body's intended site of action. A suitable carrier is a crucial part 
of the system for drug delivery because it protects the medication from rapid 
breakdown or excretion while increasing its level of concentration in the intended 
tissues As surfactants that are nonionic and cholesterol self
aqueous phase, niosomes are created. These biocompatible, biodegradable, and 
nonimmunogenic structures make them attractive medication carriers. Niosomes 
can readily ensnare hydrophilic and lipophilic drugs, prolonging their half
the blood. Niosomes are the nacarrier that can increase a drug's penetration into a 
certain target tissue, reducing toxicity. This review article's primary goal is to give a 
thorough explanation of niosomes. 
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Niosomes is new drug delivery vehicle that traps 
hydrophobic medications in bilayer portion 
which in inert in nature and hydrophilic 

[1]. As such, both 
hydrophilic as well as hydrophobic medications 
can be added to niosomes. The word "niosomes" 

hiphillic nature, 
wherein the medication is encased in a non-ionic 
surfactant vesicle. Niosomes are minuscule, 

. The first niosome 
preparation was developed by L'Oreal, who also 
obtained a patent for them in 1975, when the 
thermodynamically stable vesicles' charge-
inducing compounds and surfactants were 
properly blended. Since niosomes mitigate the 
drawbacks of liposomes, they are mostly 
researched as alternatives to them [3]. The 
drawbacks of liposomes, such as chemical 
instability, are overcome by niosomes. Due to 
their propensity for oxidative breakdown and 
varying phospholipid purity, liposomes are 

The main objectives in 
developing niosomal systems include ensuring 
chemical stability, biodegradability, 

effective production, 

simple handling and storage, and minimal 
toxicity [4-6]. Niosomes can be applied topically, 
parenterally, orally, or by any combination of 
these methods. Antigens, hormones, and other 
bioactive chemicals, as well as synthetic and 
natural medicines, are all delivered via niosomes
[7-9]. 
 
Nonionic surfactant and additives are the two 
types of components that make up most of the 
niosomes. As additives, molecules th
charged and cholesterol get incorporated into 
the manufacture of noisome materials because 
non-ionic surfactants create the vesicular layer
[10, 11]. The steroidal system, which includes 
cholesterol and is an essential part of the cell 
membrane, increases the bilayer's stiffness and 
affects its permeability and fluidity. This carrier 
system keeps the medication molecules from 
prematurely deteriorating and going inactive by 
protecting them from inadvertent immunological 
and pharmacological effects 
 
Niosomes and their ability to transport 
medications, antigens, hormones, and bioactive 
materials offered extensively studied in last few 
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simple handling and storage, and minimal 
. Niosomes can be applied topically, 

parenterally, orally, or by any combination of 
ens, hormones, and other 

bioactive chemicals, as well as synthetic and 
natural medicines, are all delivered via niosomes 

Nonionic surfactant and additives are the two 
types of components that make up most of the 

As additives, molecules that are 
charged and cholesterol get incorporated into 

manufacture of noisome materials because 
ionic surfactants create the vesicular layer 

The steroidal system, which includes 
cholesterol and is an essential part of the cell 

reases the bilayer's stiffness and 
affects its permeability and fluidity. This carrier 
system keeps the medication molecules from 
prematurely deteriorating and going inactive by 
protecting them from inadvertent immunological 
and pharmacological effects [12,13]. 

Niosomes and their ability to transport 
medications, antigens, hormones, and bioactive 
materials offered extensively studied in last few 
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years. Moreover, niosomes have been utilized to 
solve medication instability, fast degradation, 
and insolubility [14]. 
 

 

Figure 1: Structure of Niosome 
 
Noteworthy Characteristics of Niosomes [15-17] 

 Niosomes exhibit both stability and 
osmoticism. 

 The drug atoms have a broad range of 
dissolvability due to the interaction between 
hydrophilic and hydrophobic molecules that 
make up the infra-structure of niosomes. 

 Niosomes act as the body's drug storage 
facility because they permit drugs to pass 
into the human body via the bilayer and 
distribute them in a controlled manner. 

 Another way to deliver medications with a 
specific target is by niosomes, which carry 
the medication to the exact location in the 
body wherein the intended therapeutic effect 
is needed. This suggests that in order to get 
the intended outcome, less measurement 
control will be needed. 

 When used externally, they enhance the 
skin's ability to absorb medications and 
improve the oral bioavailability of poorly 
soluble substances. 

 Niosomes' structural flexibility allows for 
their versatility in various applications. 
(make-up, flow, and dimensions). 

 Niosomes can improve the way that 
medication compounds act. 

 Merely shielding the drug from its biological 
in nature surroundings enhanced its reach to 
the intended site. 

 
Disadvantages of Niosomes [18] 
 Instability of a physical nature 
 Aggregation  
 Fusion  
 Escape of encapsulated medication 
 Encapsulated drugs undergo hydrolysis, 

diminishing the dispersion's shelf life. 

Types of Niosomes [19-21] 

Niosome-Containing the Bola Surfactants 
Niosomes with comprising bola surfactant are 
made up of omega-hexadecyl-bis-(1-aza-18 
crown-6) (bola surfactant) in a 2:1:3:1 molar 
ratio with cholesterol as well as span-80. 
 
Proniosomes 
Niosomal formulations called proniosomes, 
which must first be hydrated before use, contain 
a carrier and a surfactant. Aqueous niosome 
dispersion is created as a result of the hydration. 
Niosomal formulation's aggregation, leakage, and 
fusing issues are lessened by proniosomes. 
 
Aspasomes 
Acorbylpalmitate, cholesterol, and the highly 
charged lipid diacetyl phosphate are combined to 
synthesize aspartate. For the production of 
niosomes, aspasomes require hydration with 
water or another aqueous solution. Aspassomes 
possess the potential to improve the transdermal 
permeability of drugs. Because of its inherent 
antioxidant properties, aspartomes have been 
employed to mitigate disturbances because of 
oxygen species that are reactive. 
 
Niosomes in Carbopol Gel  
Niosomes was produced made with medicines, 
spans and cholesterol. After that, the resultant 
niosomes was mixed to a carbopol-934 gel basis 
(1% w/w) that also contained water, 30% w/w 
glycerol and 10% w/w propylene glycol. Human 
cadaver skin was employed in diffusion cells to 
conduct in vitro diffusion tests on 
commercialized gel, plain drug gel, and niosomal 
gel. The results showed that the niosomal gel's 
mean flux values and diffusion coefficients were 
around five to seven times less than those of 
traditional drug gels. Furthermore, niosome 
formulation significantly reduced carrageenan-
induced paw edoema (66.68_5.19%) in contrast 
to ordinary gel [22, 23]. 
 
Vesicles in Water and Oil System (v/w/o)  
Aqueous niosomes have demonstrated the ability 
to emulsify in a oil phase, yielding vesicles in 
water-in-oil emulsions (v/w/o). This procedure 
entails adding a niosome suspension to the oil 
phase at 60°C. The suspension is made of sorbitol 
monostearate, cholesterol, and solulan C24 
(poly-24-oxyethylene cholesteryl ether). This 
leads to the formation of an emulsion of vesicles 
in water and oil (v/w/o) that solidify to a gel-like 
substance of vesicles in water and oil (v/w/o gel) 
after cooling process to a room temperature. 
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Proteins and protein-containing drugs are 
efficiently encapsulated in this v/w/o gel, which 
protects them from enzymatic breakdown after 
being taken orally and allows for regulated 
release. The v/w/o gel and the w/o gel both 
show signs of immunoadjuvant activity. In this 
technique, aqueous niosomes are mixed into an 
oily phase [24-28]. 
 
Niosomes of Hydroxyl Propyl Methyl 
Cellulose 
The niosomes were initially incorporated into a 
base comprising 10% glycerin of hydroxypropyl 
methylcellulose. This niosomal formulation 
demonstrated the paw edema associated with 
carrageenan was lessened and the bioavailability 
was higher than with the regular flurbiprofen 
formulation. 
 
Composition of Niosomes: 
Non-ionic Surfactants 
The surface-active agent is the main part of 
niosomes. They have polar heads and non-polar 
tails, exhibiting amphiphilic characteristics. 
These agents are characterized by their stability, 
compatibility, and non-toxicity in contrast to 
other types of surfactants, including cationic, 
amphoteric, and anionic surfactants due to their 
lack of charge. They mitigate cellular surface 
irritation and hemolysis and serve as emulsifiers 
and wetting agents Non-ionic surfactants exhibit 
strong surface activities because they comprise 
both polar and non-polar groups as well as 
segments. Bilayer vesicles are formed in 
response to various factors, including the 
hydrophilic-lipophilic balance (HLB) scale, 
components chemical structures, and critical 
packing parameter (CPP). 
 
The hydrophilic head group length and size of a 
non-ionic surfactant often affect the absorption 
efficiency of a drug. Greater holding power is 
demonstrated by bigger alkyl chains in non-ionic 
surfactants. The best surfactant class for 
capturing water-soluble drugs is the Tween class, 
which has cholesterol and an extended alkyl 
chain with a very hydrophilic component. A 
surfactant's ability to control drug entrapment in 
the vesicle it forms is highly dependent on its 
HLB value [29–33]. 
 
Cholesterol 
Waxy steroid derivative present in the 
membranes of cells, cholesterol is essential for 
the niosome development process. Its inclusion 
stabilizes the bilayer structure of niosomes, 

diminishing cell membrane permeability and 
thereby boosting the absorption efficiency of the 
niosomes. 
 
In order to offer the niosomal bilayer hardness 
and the right direction/adjustment, usually 
cholesterol is combined with non-ionic 
surfactants. Because cholesterol can stop the 
niosomal system from going from a gel to a liquid 
phase, niosomes become less leaky [33–34]. 
 
Charge Inducers 
In order to prevent coalescence and enhance 
niosome stability through electrostatic repulsion, 
charge inducers are incorporated into the 
mixture. Among the most commonly used are 
two negatively charged compounds, diacetyl 
phosphate and phosphatidic acid (DCP). In 
niosomal formulations, stearyl amine (STR) and 
stearylpyridinium chloride serve as two 
positively charged inducers. Concentrations of 
charged inducers ranging from 2 to 5 mole 
percentages are considered optimal, as higher 
concentrations may impede niosome formation. 
[35]. 
 
Hydration Medium 
The primary hydrating media for niosome 
synthesis is phosphate buffer, which can be 
employed at different pH values. The solubility of 
the drug affects the hydration medium's pH [36]. 
 
Method of Preparations: 
Thin Film Hydration Method 
This approach involved dissolving a surfactant: 
cholesterol (150 micromol) mixture in a volatile 
organic solvent like diethyl-ether in round 
bottom flask. The ether is rotationally 
evaporating in an vacuum at room temperature. 
The surfactant swells and forms a film that is 
pulled off the support when it becomes hydrated. 
Vesicles are finally formed when swollen 
amphiphiles fold. The 5–10% of liquid that is 
captured in vesicles appears to be a negligible 
amount [37]. 
 
The Micro Fluidization Method 
During this method, the submerged jet theory 
gets used. Both fluidized stream contact at 
extremely high speeds in carefully defined 
microchannels inside an interaction chamber. 
The thin liquid film is constructed to impinge 
along a joint front, consequently, the energy 
supplied into system remains in an area in which 
niosomes develop. This led to repeatable, smaller 
niosomes with a homogeneous size. Non-ionic 
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surfactant vesicles were effectively created 
utilising the Nano Assemble microfludics device 
in order to transfer therapeutic siRNA into 
cancer cells [38]. 
 
The Reverse Phase Evaporation 
In order to produce an emulsion
this procedure requires dissolving the surfactant 
in chloroform and adding it to a 0.25 volume 
phosphate saline buffer solution. Chloroform is 
subsequently evaporated under lower pressure 
after that mixture is gently sonicated. After first 
forming a gel, the lipid or surfactant hydrates to 
produce vesicles [39]. 
 
The Ether Injection Method 
Niosomes is generated through the ether 
injection method, which involves dissolving a 
volatile organic solvent in diethyl ether and 
injecting it into warming water held at 60°C. 
 
 

Fi

Figure 3:
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surfactant vesicles were effectively created 
utilising the Nano Assemble microfludics device 

er to transfer therapeutic siRNA into 

 
In order to produce an emulsion-free product, 
this procedure requires dissolving the surfactant 
in chloroform and adding it to a 0.25 volume 

ution. Chloroform is 
subsequently evaporated under lower pressure 
after that mixture is gently sonicated. After first 
forming a gel, the lipid or surfactant hydrates to 

Niosomes is generated through the ether 
injection method, which involves dissolving a 
volatile organic solvent in diethyl ether and 
injecting it into warming water held at 60°C. 

With 14-    gauge needle, a solution of surfactant 
dissolves when ether is add
aqueous solution. Vaporizing the organic volatile 
solvent, ether, in this process produces single
layered vesicles [39–40].  
 
Sonication 
In 1986, Baillie et al. utilized the sonication 
method to create niosomes. This included 
dissolving a combination of s
cholesterol into vial containing two milliliters of 
aqueous phase (150 micromoles). The dispersion 
was then kept for probe sonication for 
the duration of three minute at 600 C, causing 
multilamellar vesicles (MLV
ultrasonic frequencies. Sonicators come in two 
types: Probe and Bath. While a bath sonicator is 
suitable for big sample volumes, if the sample 
volume is smaller, a probe sonicator is 
recommended [41]. 

Figure 2: The Micro Fluidization Technique 
 

Figure 3: Reverse Phase Evaporation Technique [40]
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gauge needle, a solution of surfactant 
dissolves when ether is added to the material's 
aqueous solution. Vaporizing the organic volatile 
solvent, ether, in this process produces single-

In 1986, Baillie et al. utilized the sonication 
method to create niosomes. This included 
dissolving a combination of surfactants and 

containing two milliliters of 
micromoles). The dispersion 

was then kept for probe sonication for 
duration of three minute at 600 C, causing 

multilamellar vesicles (MLVs) to vibrate at 
ultrasonic frequencies. Sonicators come in two 
types: Probe and Bath. While a bath sonicator is 
suitable for big sample volumes, if the sample 
volume is smaller, a probe sonicator is 

 

 
[40] 
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Bubble Method 
It's a creative method that eliminates the need 
for chemical solvents to simultaneously produce 
liposomes and niosomes. It is submerged in 
water to regulate its temperature. It has three 
necks and a spherical bottom. The 1
necks are equipped with a thermometer and a 
water-cooled reflux, respectively, while the 3
neck is supplied with nitrogen. At 70
surfactant and cholesterol diffuse concurrently in 
this buffer. A constant stream of nitrogen
containing gas bubble is added to the dispersion 
to generate niosomes [42–43].  
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It's a creative method that eliminates the need 
for chemical solvents to simultaneously produce 

niosomes. It is submerged in 
water to regulate its temperature. It has three 
necks and a spherical bottom. The 1st and 2nd 
necks are equipped with a thermometer and a 

cooled reflux, respectively, while the 3rd 
s supplied with nitrogen. At 70°C (pH 7.4), 

surfactant and cholesterol diffuse concurrently in 
this buffer. A constant stream of nitrogen-
containing gas bubble is added to the dispersion 

Acidic Transmembrane pH Gradient
The first step in this process is to 
the cholesterol and surfactant, and then they 
must dissolve in chloroform. A thin film forms on 
the wall of the flask when the chloroform 
evaporates at minimal pressure. Next, 300 mM 
citric acid (pH 4.0) and vortex mixing are used to 
hydrate the film. Then, prior vortexing, the 
niosomal suspension previously mentioned is 
mixed with aqueous solution containing 10 
mg/ml of the drug.1M disodium phosphate is 
added, and the sample's pH is modified to 7.0
7.2. Multilamellar vesicles are formed by h
the mixture to 60°C for ten minutes 

Figure 4: Sonication Methods 

 

Figure 5: The Bubble Method
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cidic Transmembrane pH Gradient 
The first step in this process is to combine or mix 
the cholesterol and surfactant, and then they 
must dissolve in chloroform. A thin film forms on 
the wall of the flask when the chloroform 
evaporates at minimal pressure. Next, 300 mM 
citric acid (pH 4.0) and vortex mixing are used to 

Then, prior vortexing, the 
niosomal suspension previously mentioned is 
mixed with aqueous solution containing 10 
mg/ml of the drug.1M disodium phosphate is 
added, and the sample's pH is modified to 7.0–
7.2. Multilamellar vesicles are formed by heating 
the mixture to 60°C for ten minutes [44]. 
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Features of Niosomes [45-47]: 
1. Homogeneity and Rigidity in Bilayers 
The biological distribution and decomposition of 
niosomes are controlled by the stiffness of the 
bilayer. Homogeneity can be verified through 
Fourier transform-infrared spectroscopy (FT-IR), 
P-NMR, and differential scanning calorimetry 
(DSC). This homogeneity can extend both within 
the niosome structures themselves and within 
niosomes in dispersion. 
 
2. Size and Shape 
The mean diameter can be determined using a 
variety of methods, such as the use of electron 
microscopy, molecular sieving chromatography, 
the use of optical microscopy  photon correlation 
microscopy, and laser light scattering [48-53]. 
 
3. Stability Study 
For three months, niosomal formulations are 
stored in thermostatic ovens at four, twenty-five, 
and thirty-seven degrees Celsius to conduct 
stability experiments. The drug content of each 
formulation is examined one month later using 
the entrapment efficiency metric. 
 
4. In-vitro Release [54] 
An assessment of release rate in vitro employing  
a) Dialysis Tubing: Distilled water is used to 

completely rinse the dialysis chamber. Then 
the vesicular suspension is gently placed into 
a bag made of dialysis tubing and sealed 
tightly. The 250 mL beaker containing 200 
milliliters of a buffer solution inside the bag 
holding the vesicles is shaken continuously at 
25°C. Drug content analysis is conducted at 
different intervals using a suitable test 
procedure. 

 
b) Reverse Dialysis: Proniosomes are enclosed 

within several miniature dialysis units, each 
containing one milli liter of dissolving media 
after that, the proniosomesis added to the 
dissolving media. Proniosomes can be 
directly diluted using this method, although 
rapid release cannot be measured. 

 
c) Franz Diffusion Cell: Franz diffusion cells 

serve as a tool for in vitro diffusion studies. 
Proniosomes are placed into the donor 
chamber of a Franz diffusion cell, consisting 
of a cellophane covering. The proniosomes 
undergo dialysis at ambient temperature in 
opposition to an appropriate dissolving 
medium. At designated intervals, sample 
removal from the medium and measurement 

of the drug content using appropriate 
methods, including UV spectroscopy or HPLC. 
Ensuring the proper condition of the 
washbasin is imperative throughout the 
process. 

 
5. Scanning Electron Microscopy 
A scanning electron microscope (SEM) (JSM 
6100 JEOL, Tokyo, Japan) was used to view the 
niosomes. Double-sided sticky tape was used to 
attach them directly onto the SEM sample stub, 
and they were then coated with a 200 nm-thick 
gold layer at a pressure of 0.001 mmHg. Photos 
were captured with an appropriate magnification 
[55]. 
 
6. Vesicle Charge 
Regarding the behavior of niosomes in vitro and 
in vivo, the vesicle surface charge can be vital. 
Compared to unaltered vesicles, the charged 
niosomes exhibit greater stability against 
aggregation and fusion. Microelectrophoresis can 
be used to determine the zeta potential of 
individual niosomes in order to estimate their 
surface potential. Using pH sensitive 
fluorophores is an alternative. Dynamic light 
scattering has been utilized recently to assess 
niosome zeta potential. 
 
Applications of Niosomes [56-57]: 
In Administering Anticancer Medication  
Although it has anti-cancer properties, 
doxorubicin leads to cardiotoxicity. Doxorubicin 
delivered through niosomal administration 
reduces sarcoma growth. The medication's half-
life and duration in blood circulation both 
increase with niosomal drug delivery, changing 
metabolism. 
 
Administration of a Peptide Medication  
Numerous peptide medications had reportedly 
administered utilizing niosomes as a carrier, 
according to IT. Studies have revealed that 
employing niosomal drug delivery has improved 
the stability of niosomes. 
 
Useful In Studying the Immune Response  
Testing the immunological response triggered by 
antigens is done using niosomes. Niosomes are a 
promising candidate for research on immune 
response since they are stable, immunologically 
selective, and have minimal toxic consequences. 
 
Hemoglobin Carrier  
Haemoglobin can be transported via niosomes. 
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Table 1: Some Examples of Niosomes 

Sr. No. Drug Excipient Used Method Reference 

1 Econazole Cholesterol, Span 80 Thin Film Hydration Technique 58 

2 Lansoprazole Span-60, Sodium Lauryl Sulphate Reverse Phase Evaporation 
Technique 

59 

3 Azithromycin Cholesterol, Span 60 Ether Injection Method 60 

4 Plumbagin Cholesterol, Span 20 Sonucation Method 61 

5 Cefixime Cholesterol, Span 60 Thin Film Hydration Technique 62 

6 Azelaic Acid Span 20, 40, 60,  Cholesterol Thin Film Hydration Technique 63 

7 Clarithromycin Span 20, Span 40, Span 60, And Span 
80) At Various Cholesterol 

Thin Film Hydration Technique 64 

8 Aceclofenac Span 60, Span 20, And Cholesterol Ether Injection Method 65 

9 Mesalamine Span 80, Tween 80, Tween 60 , Span 60,  
Cholesterol 

Ether Injection Method 66 

10 Itraconazole Span 20, 40, 60, Cholesterol Thin Film Hydration Technique 67 

 
Niosome-mediated Transdermal Drug 
Delivery   
One significant drawback in transdermal 
medication distribution is that medication's 
sluggish rate of skin penetration. To improve 
medicine administration by transdermal 
application and increase skin penetration, 
niosomes can be employed as drug carriers. 
 
Sustained Release  
Niosomes can be utilised as a drug carrier in 
sustained release drug delivery for medications 
with low solubility and a brief therapeutic index. 
 
Ophthalmic Drug Delivery  
It is difficult to get the medicine to have the 
necessary bioavailability in an ocular 
formulation. Niosomes may work by reducing 
intraocular pressure, which would increase drug 
bioavailability. 
 
CONCLUSION 
In conclusion, niosomes, as non-ionic surfactant-
based vesicular systems, have emerged as a 
promising alternative to liposomes due to their 
superior stability, ease of preparation, and cost-
effectiveness. The review highlights that 
niosomes can encapsulate both hydrophilic and 
hydrophobic drugs, making them versatile 
carriers for a wide range of therapeutic agents. 
The various methods of niosome preparation 
offer flexibility and scalability for industrial 
production. Moreover, the characterization of 
niosomes using techniques like particle size 
analysis, morphology assessment, and drug 
release profiling is crucial for ensuring their 
performance and efficacy in clinical settings. In 
the future, further advancements in surfactant 

selection, the development of stimuli-responsive 
niosomes, and the incorporation of targeting 
ligands are expected to enhance their therapeutic 
potential. 
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