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Introduction
When Paul Ehrlich, a physicist, predicted a drug delivery system 
that would target diseased cells directly in 1909, he kicked off the 
production of targeted delivery. Since then, a variety of carriers 
such as serum proteins, immunoglobulins, synthetic polymers, 
liposomes, microspheres, erythrocytes, and niosomes have been 
used to transport drugs to the target organ/tissue [1]. Niosomes are 
a novel drug delivery mechanism that encapsulates the medication 
in a vesicle. Since the vesicle is made up of a bilayer of non-ionic 
surface-active agents, it is called a noisome [2]. 

Structure of Niosome

Figure 1: Strcture of niosomes

Composition of Niosomes- In the preparation of niosomes, two 
components is used:
1. Cholesterol
2. Non-ionic surfactants 
A. Cholesterol have steroid like structure that provides stability 
and proper shape, as well as configuration to the niosome form.
 B. For the Manufacturing of niosomes, non-ionic surfactants are 
commonly used.
Examples: a. Tween 40, Tween 20, Tween 60, Tween 80
b. Span 80, Span 60, Span 40, Span 20, and Span 85
c. Brij 76, Brij 30, Brij 35, Brij 52, Brij 58, Brij 72[16], 

Advantages of Niosome [1-4].
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ABSTRACT
Niosomes are a non-ionic spherical surfactant that is biodegradable, non-toxic, more durable, and cost effective as compare to liposomes. Through niosomes 
delivery of both hydrophilic and liophilic drug can be achieve very constructively. To achieve targeted drug delivery, drug binds to receptor site and then we 
can get the therapeutic action without attaching to other sites to prevent the undesirable or side effect of active pharmaceutical ingredient to the systemic 
circulation, hence niosomes is a very novel drug delivery system by which we can achieve very safe drug delivery at the site of action needed with high efficacy. 
In this review paper we try to compile all the information related with niosomes like introduction, structure, composition advantages, types, disadvantage, 
preparation methods, factor affecting, evaluation studies, applications of niosomes, difference between liposomes and niosomes, current available marketed 
formulation and patents, final conclusion and at last future perspective of niosomes.
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Disadvantages of Niosome [14].

Types of Niosomes

Multilamellar Vesicles (MLV): The aqueous lipid compartment is 
surrounded by a number of bilayers. The diameter of these vesicles 
is approximately 0.5-10 µm. The most commonly used niosomes 
are multilamellar vesicles. It’s easy to make and mechanically 
stable when held for a long time. Lipophilic compounds are well-
suited to these vesicles as drug carriers.

Large Unilamellar Vesicles (LUV): This form of niosome has a 
high ratio of aqueous to lipid compartments, allowing for larger 
amounts of bioactive materials to be entrapped with minimal 
membrane lipid use.

Small Unilamellar Vesicles (SUV): The inclusion of dicetyl 
phosphate in 5(6)-carboxyfluorescein (CF) loaded Span 60 
dependent niosomes electrostatically stabilises these small 
unilamellar vesicles, which are mostly formulated by separating 
multilamellar vesicles sonication process.

Figure 2: Types of Niosomes

Types of Specialized Niosomes

Proniosomes
Proniosomes are made by covering a water-soluble carrier with a 
Narrow layer of non-ionic surfactant. The water-soluble carriers 
used to make proniosomes must be non-toxic, clean, free-flowing, 
and have to allow for good water solubility for easy hydration. 
Proniosomes were made with sorbitol, maltodextrin, glucose 
monohydrate, mannitol, sucrose stearate, lactose monohydrate. 
Proniosomes come in a dry powder form and have many 
benefits over traditional niosomes, including greater durability, 
a lower likelihood of forming aggregates, and less drug leakage. 
Proniosomes can be made in a variety of ways, including slurry, 
slow spray coating, and coacervation phase separation. They come 
in two forms: dry granular proniosomes and liquid crystalline 
Proniosomes, depending on how they’re produced.

Elastic Niosomes
Elastic niosomes are niosomes that are flexible enough to move 
through pores smaller than their size without losing their structure. 
Surfactants, cholesterol, water, and ethanol are all components of 
these vesicles. Because of their ability to move through small pores 
and thus increase penetration through the skin barrier, they are 
widely used in topical or transdermal drug delivery. Manosroi and 
colleagues produced elastic niosomes for transdermal delivery of 
diclofenac diethylammonium, which had a deformability index 14 
times higher than standard niosomes, Another analysis by the same 
group of researchers discovered that elastic niosomes prepared 
with sodium cholate improved papain transdermal delivery for 
scar treatment.

Discomes
Discomes are niosomes that look like big discs. Uchegbu and 
colleagues previously used mechanical agitation and sonication 
to prepare discomes from hexadecyl diglycerol ether, cholesterol, 
and dicetyl phosphate. They discovered that discomes were wide 
(11–60 μm) and that their size increased after sonication. Discomes 
are also thermoresponsive; as the temperature rises above 37 °C, 
their structure becomes less coordinated. Abdelkader et al. looked 
at discomes for naltrexone ocular delivery in the treatment of 
diabetic keratopathy.

Bola Niosomes
Bola surfactants are used to make bola niosomes. In the early 
1980s, this form of surfactant was discovered in the membrane 
of archaebacteria.They have two hydrophilic heads with one or 
two lipophilic linkers connecting them. Bola surfactants pusses 
the following Property a good assembling capacity, as evidenced 
by their much lower essential micelle concentration and higher 
surface tension than traditional surfactants, according to Zakharova 
(2010); further research revealed their tolerability in vitro and 
in vivo.

Transfersomes
Transfersomes are deformable vesicular carrier systems that self-
assemble into a lipid bilayer in an aqueous environment and 
close to form a vesicle. To increase permeability, lipid bilayer 
flexibility and a lipid bilayer softening component is added. it is 
also called as an edge activator. An edge activator is a non-ionic 
single-chain surfactant that allows the lipid bilayer to destabilise, 
enhancing its fluidity and elasticity. Since transfersomes contain 
both hydrophilic and Lyophillic moieties, they can accept a wide 
variety of drug molecules. They have the ability to transport both 
low and high molecular weight drugs.

Aspasomes
Ascorbyl palmitate is a bilayer-forming substance that forms 
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vesicles with ascorbyl palmitate, cholesterol, and a lipid which 
Having Negative Charge (dicetyl phosphate).The film hydration 
method is used to make aspsomes, which is then sonicated. 
Aspasomes have been investigated for transdermal delivery of 
active ingredients, and it has been discovered that they can improve 
transdermal penetration through the skin barrier. Azidothymidine 
(AZT)-loaded aspasomes were developed by Gopinath and 
colleagues for topical application. AZT loaded in aspasomes 
had much higher transdermal permeation than AZT solution or 
ascorbyl palmitate aqueous dispersion. While no research has been 
done to establish the mechanism by which aspasomes enhance 
AZT permeation, it is possible that its lipophilicity causes it to 
partition into skin lipids, and its amphiphilic character alters 
the intercellular space, improving permeation.This research also 
discovered that after transforming ascorbyl palmitate into vesicles, 
the antioxidant potency of the ascorbyl moiety is preserved, and 
that aspasomes have significantly higher antioxidant activity than 
ascorbic acid. Aspasomes have been used in transdermal drug 
delivery mechanism due to their antioxidant and skin enhancing 
permeation properties [1,5,39-47].

Method of Preparation of Niosomes
Noisome can be prepared by the following method

Ether Injection Method
In this form, the surfactant is solubilise in diethyl ether to make 
a solution. This solution is then injected into warm water or an 
aqueous vehicle containing the drug at 60°C using a 14-gauge 
needle. The development of single-layered vesicles is caused 
by the vaporisation of ether. The particle size of the niosomes 
produced varies depending on the circumstances and may vary 
from 50 to 1000µm.

Hand Shaking Method 
It is also called as a thin film hydration technique In a circular 
bottom flask, a mixture of cholesterol and surfactant is solubilise 
in a volatile organic solvent such as diethyl ether or chloroform. A 
rotary evaporator is used to vaporise the organic solvent at room 
temperature, leaving a narrow layer of solid mixture on the flask 
walls. After that, It is possible to rehydrate the dried surfactant 
film with the aqueous vehicle and gently agitated to produce 
multilamellar niosomes.

Reverse Phase Evaporation Technique (Rev)
 Making a solution of surfactant and cholesterol (1:1) in a mixture 
of chloroform and ether is the first step in this process. This is 
then combined with an aqueous phase containing the drug to be 
loaded, and the two phases are sonicated at 4-5°C.After adding 
phosphate buffered saline, a clear gel is formed, which is then 
sonicated (PBS).To remove the organic process, the temperature 
is raised to 40°C and the pressure is reduced. This produces a 
viscous niosome suspension that can be diluted with PBS and 
heated for 10 minutes on a water bath at 60°C to yield niosomes.  

Transmembrane pH Gradient Drug Uptake Process 
In this step, a surfactant and cholesterol solution is made in 
chloroform. Similar to the hand shaking process, the solvent is 
then evaporated under reduced pressure to form a Narrow film on 
the wall of the round bottom flask. The film is then vortex mixed 
to hydrate it with citric acid solution. The resulting multilamellar 
vesicles are then sonicated after going through three freeze-thaw 
cycles. Aqueous solution containing 10mg/ml of medication is 
added to the niosomal suspension and vortexes. After adding 1M 
disodium phosphate to Increase the pH of the sample to 7.0-7.2, 
the mixture is intense at 140°C for 600 sec. to obtain the niosomes.

The “Bubble” Method
This system, which was recently developed, allows niosomes to 
be prepared without the use of organic solvents. The bubbling 
machine is made up of a round bottom flask with three necks 
that is placed in a water bath to keep the temperature constant. 
The first and second necks provide a water-cooled reflux and 
thermometer, while the third neck is used to supply nitrogen. At 
158°F, surfactant and cholesterol are distributed in a buffer (pH 
7.4). This dispersion is combined with a high shear homogenizer 
for 15 seconds before being bubbled at 158°F with nitrogen gas 
to produce niosomes.

Micro Fluidization
Micro fluidization is a new technique for making unilamellar 
vesicles with a specific size distribution.The submerged jet theory 
is used in this system, in which two fluidized streams interact at 
ultra-high velocities in precisely specified micro channels inside 
the interaction chamber. The impingement of a thin liquid layer 
along a common front is structured in such a way that the energy 
supplied to the device stays within the niosome formation area as 
a result, noisome is shaped with greater uniformity, smaller scale, 
and better reproducibility.

Multiple Membrane Extrusion Method
By evaporating a mixture of surfactant, cholesterol, and dicetyl 
phosphate in chloroform, a thin film is formed. The film is hydrous 
with an aqueous drug polycarbonate membrane solution, and the 
resulting suspension is extruded from which up to 8 passages can 
be mounted in sequence. It’s a smart way to keep niosome size 
under control.

Sonication
The sonication of a solution is a popular method of producing 
vesicles. In this form, a 10 ml glass vial contains an aliquot of 
drug solution in buffer that is added to the surfactant/cholesterol 
mixture. To obtain niosomes, the mixture is probe sonicated at 
140 °F for 180 sec. using a sonicator with a titanium probe.

Formation of Niosomes From Proniosomes
Another way to make niosomes is to use a surfactant to coat a 
water-soluble carrier like sorbitol.The coating process produces 
a dry formulation. A thin film of dry surfactant is applied to each 
water-soluble particle. “Proniosomes” is the name given to this 
preparation. The addition of aqueous phase at Temperature Gretter, 
followed by the mean phase transition temperature and brief 
agitation, is used to identify theniosomes. Niosomes are made 
from Proniosomes.

Separation of Unentrapped Drug
Various methods may be used to remove the unentrapped solute 
from the vesicles, including: -

1)Dialysis: Dialysis tubing is used to dialyze the aqueous niosomal 
dispersion against phosphate buffer, standard saline, or glucose 
solution.

2)Gel Filtration: Gel filtration of niosomal dispersion via a 
Sephadex-G -50 column and elution with phosphate buffered 
saline or regular saline removes the unentrapped drug.

3)Centrifugation: The supernatant is isolated from the niosomal 
suspension after centrifugation. To acquire a niosomal suspension 
free of unentrapped drug, the pellet is flow over and then 
resuspended [1-39].  
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Factor Affecting on Preparation of Niosomes
Nature of Surfactants 
A surfactant for niosome preparation should have a aquaphilic 
head and a aquaphobic tail. One or two alkyl or perfluoroalkyl 
groups, or in some cases a single steroidal group, make up the 
hydrophobic tail. The hydrophobic tail of ether type surfactants 
with a single chain alkyl is more toxic than the dialkylether chain. 
Since ester-linked surfactants are degraded by esterases in vivo 
to triglycerides and fatty acids, the former is less toxic than the 
latter.Surfactants with alkyl chains ranging from C12 to C18 are 
ideal for making niosome.

Structure of Surfactants
The geometry of a surfactant vesicle is influenced by its structure, 
which is linked to important packing parameters. The geometry 
of the vesicle to be developed can be predicted using critical 
packing parameters of surfactants. The following equation can 
be used to determine critical packing parameters: CPP (Critical 
Packing Parameters) =v /lc* a0, where v denotes the volume 
of the hydrophobic group, lc denotes the critical length of the 
hydrophobic group, and a0 denotes the region of the hydrophilic 
head group. The type of miceller structure formed can be 
determined from the critical packing parameter value as shown 
below. If CPP is less than 12, spherical micelles form, if CPP is 
less than 12, bilayer micelles form, and if CPP is greater than 1, 
inverted micelles form.

Membrane Composition
Different additives, as well as surfactants and medications, may 
be used to make stable niosomes. Niosomes can have a variety 
of morphologies, and their permeability and stability properties 
can be changed by adjusting membrane properties with various 
additives. When a small amount of solulan C24 (cholesteryl poly-
24-oxyethylene ether) is added to polyhedral niosomes made from 
C16G2, the shape of the polyhedral niosomes is not affected, 
preventing aggregation due to the formation of steric hindrance.  

Nature of Encapsulated Drug
The charge and rigidity of the niosome bilayer are influenced by 
the physico-chemical properties of the encapsulated compound. 
The drug interacts with surfactant head groups, causing mutual 
repulsion between surfactant bilayers and thus increasing vesicle 
size.

Hydration Temperature 
 The shape and size of the obtrusive is influenced by the temperature 
of the hydration. It should be above the system’s gel to liquid 
phase transition temperature for optimal results. The assembly 
of surfactants into vesicles is affected by temperature changes 
in the niosomal system, as well as vesicle shape transformation.

Surfactants
Entrapment efficiency of non-ionic surfactants is affected by chain 
length and hydrophilic head, for example, stearyl chain C18 non-
ionic surfactant vesicles have higher entrapment efficiency than 
lauryl chain C12 non-ionic surfactant vesicles. For water soluble 
drugs, the tween series surfactants with a long alkyl chain and a 
large hydrophilic moiety in a 1:1 ratio with cholesterol have the 
highest entrapment performance. Entrapment efficiency is affected 
by the HLB value of surfactants; for example, HLB values of 14 
to 17 are not ideal for niosomes, but HLB values of 8.6 have the 
highest entrapment efficiency, and entrapment efficiency decreases 
as HLB value decreases from 8.6 to 1.730.

Cholesterol Contents
The addition of cholesterol to the niosome’s bilayer composition 
causes membrane stabilisation and reduces membrane leakiness. 
As a result, adding cholesterol to a bilayer improves entrapment 
effectiveness. The addition of cholesterol reduces the permeability 
of the vesicle bilayer to 5, 6-carboxy fluorescein (CF) by a factor 
of ten.

Effect of Drug Concentration
The drug entrapment efficiency of the niosome decreases as the 
drug concentration exceeds 50 mg.

Zeta Potential
The hydrophilicity of the surfactant increases the zeta potential 
value of the span formulation. This is due to the fact that the 
surface free energy of the span surfactant increases as the HLB 
value rises.

Effect of Osmotic Pressure
If addition of hypotonic solution into niosomal suspension may 
leads to the shrink of niosome and decrease diameter of niosome. 
Addition of hypertonic solution may lead to the swelling of 
niosome and fast release of the content take place.

Effect of Hydration Time 
The hydration time selected should be optimum. If it is not 
optimum it may lead to the leakage of the niosome take place 
[2,13,48-56]. 

Evaluation of Niosomes or Characterization of Niosomes
Determination of Production Yield
Determination of production yield is done for determination 
of efficiency by using following formula: - Determination of 
production yield = Practical yield / Theoretical yield × 100

Actual Drug Content and Entrapment Efficiency 
Actual drug content and efficiency done by Niosomes 
centrifugation, then free drug taking place in centrifugation 
technique, separated drug then use for spectroscopy technique 
for its confirmation

Infrared Spectroscopy
To check the functional group of drug, infrared spectroscopy is 
using to check any interaction between drug and additives through 
spectrogram.

Differential Scanning Colorimetry
Thermal analysis of pure drug, span 60, cholesterol and drug 
loaded niosomes carry out with a differential scanning calorimeter. 
Thermogram gives us idea about drug excipients.

Scanning Electron Microscopy
scanning electron microscopy gives us all the surface morphology 
information and also to find the physical morphology of individual 
particle by the scanning electron microscopy. 

Transmission Electron Microscopy 
Transmission electron microscopy done for to checking internal 
morphology, characteristics of niosomes. Transmission microscopy 
gives idea about the internal characteristics of our formulations.

Zeta Potential
The charges on the vesicular surface will be measured using the 
zeta potential apparatus at 25 °C using a combination of laser 
Doppler velocimetry and phase analysis light scattering. With 
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bidistilled water, GLM niosomes dispersions can dilute tenfold. 
At room temperature, the samples will be transferred to a quartz 
cuvette and weighed. All measurements will be done in triplicate, 
with the mean values and standard deviations recorded.

Particles Size Analysis
Total average particles size analysis will be carried out by using 
the particles size analyzers to know the actual average particle 
size of our formulation.

The In Vitro Permeation
Transdermal niosomal drug release pattern can be check by using 
different animal skins such as male albino rat, shed snake skin, 
Albino porcine ear, and male guinea pig in order to detect the 
absorption of drug. The in-vitro skin permeation studies were 
also carried out using Franz diffusion cell. The temperature 
of receptor phase was maintained at 37 ± 1 C throughout the 
experiment. At programmed time intervals, samples from the 
receptor compartment were taken to find the amount of drug 
permeated through the above declared various animal skins. 
Samples withdrawn were analysed Samples withdrawn were 
analysed spectrophotometrically.

Stability Study 
All niosomal formulations were exposed to stability studies by 
keeping at 4°C, 25°C and 37°C in thermostatic oven for the 
period of three months. After one month, drug content of all the 
formulations were analysed by using suitable method. In-vitro 
release studies of selected formulations can also be carried out 
to find the drug release pattern.

Osmotic Shrinkage
The osmotic shrinkage of vesicles can be monitored by measuring 
the reduction in vesicle diameter that occurs when a hypertonic 
salt solution is added to niosomal suspension. In comparison to 
vesicles containing cholesterol, niosomes prepared from pure 
surfactant are osmotically more sensitive, confirming the lipid’s 
membrane stabilising activity.

Number of Lamellae
NMR spectroscopy, small angle X-ray spectroscopy and electron 
microscopy has been utilized for determination of number of 
lamellae.

Membrane Rigidity
The membrane rigidity of certain niosomal formulations has 
been determined using the mobility of a fluorescence probe as a 
function of temperature [6-10,15].

Niosomes As an Ideal Drug Delivery System or Application 
of Niosome Drug Delivery System [57-69].

Niosome As A Carrier for Haemoglobin
Niosomal suspension has a visible spectrum that is super 
imposable to that of free haemoglobin, allowing it to be used as 
a haemoglobin carrier. Vesicles are permeable to oxygen, and the 
dissociation curve of encapsulated haemoglobin can be altered 
similarly to that of non-encapsulated haemoglobin.

Ophthalmic Drug Delivery
Due to tear formation, corneal epithelium impermeability, non-
productive absorption, and transient residence time, it is difficult 
to achieve excellent bioavailability of drugs in ocular dosage 
forms such as ophthalmic solution, suspension, and ointment. 
However, niosomal vesicular systems have been suggested 
to improve drug bioavailability. Multiple dosing with sodium 
stibogluconate loaded niosomes was found to be more effective 
against parasites in the liver, spleen, and bone marrow than a 
simple sodium stibogluconate solution, according to Carter et al.

Respiratory Drug Delivery
Researchers have been considering drug delivery through the 
respiratory system in recent years because it allows drugs to be 
targeted directly to the lung for both local and systemic care. 
Because of the high permeability and wide surface area of the 
alveolar zone, the pulmonary route is very interesting. Despite 
the advantages of pulmonary administration, there are some 
drawbacks, such as low inhalation system effectiveness, lower 
drug mass per puff, and poor drug formulation stability. Niosomes 
may be used to alleviate these issues, allowing for more efficient 
drug delivery to the respiratory tract. Until now, researchers have 
recommended various niosome formulations for drug delivery 
through the pulmonary route (Jatav et al., 2011; Moazeni et al., 
2010). Proniosomes of the antiasthma steroid beclometasone 
dipropionate were created to produce niosomes that could be 
aerosolized using either an air-jet or a vibrating-mesh nebulizer 
(Elhissi et al., 2013).

Niosomal Drug Delivery for Cancer Therapy
 New drug delivery systems are being developed to improve 
drug bioavailability while also reducing drug degradation and 
harmful side effects. Niosomes have been found to be a promising 
messenger. The majority of anticancer drugs have significant 
side effects. Niosomes can reduce drug side effects by causing 
improvements in metabolism (longer circulation and half-life). If 
built properly, niosomes containing anti-cancer drugs should be 
able to accumulate well within tumours. Paclitaxel (PCT) is an 
anticancer drug that has been successfully entrapped in a number 
of niosome formulations.

Niosmoal Drug Delivery for Gene Therapy
The success of gene therapy is highly dependent on the 
characteristics of the vector. Despite the fact that niosomes have 
been around for almost three decades, only a few studies have 
looked into their potential as gene delivery vectors. Niosomes 
have been used as a cutaneous gene delivery mechanism to treat 
a wide range of skin diseases (Geusens et al., 2011). To function 
as a vector, niosomes must be charged in their bilayer structure 
(Huang et al., 2011; Manosroi et al., 2008c). Basiri et al. designed 
negatively charged niosomes for gene delivery. For DNA (PUC18 
supercoiled plasmid) complexation, niosomes were used in this 
analysis.

Niosomes As an Oral Drug Delivery System
For the oral drug administration, drugs deal with problems, such 
as acids and digestive enzymes in the stomach and small intestine, 
poor absorption, and inconstant bioavailability of drug. As a 
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result, drugs were administered using a new drug delivery system, 
such as niosomes, to increase bioavailability. Azmin et al. (1985) 
announced the first oral administration of niosome in a study 
involving the noisome containing methotrexate.

Niosome Having Role in Diagnostic Imagining
The niosomes carry iobitridol, a diagnostic agent used in X-ray 
imaging. These niosomes were made with, D-alpha tocopheryl 
polyethylene glycol 1000 succinate, polyoxyethylene glycol 4000 
stearate sorbitan monostearate, and dicetylphosphate cholesterol, 
(Muller et al., 2000).Luciani and colleagues tested an MR imaging 
contrast agent for tumour detection based on a combination of 
polyethyleneglycol (PEG) and glucose conjugates to the surface 
of niosomes for the targeting of overexpressed glucose receptors. 
This niosomal method substantially enhanced tumour targeting 
of an encapsulated paramagnetic agent in a human carcinoma as 
measured by MR imaging (Luciani et al., 2004).

Niosomes Having Role in Antibody-Based Treatment
Immune niosomes are vesicles with antibodies attached to 
their surfaces that function as a potent adjuvant with high 
immunological selectivity, low toxicity, and long-term stability. 
Brewer and Alexander (1992) found that niosomes containing 
Leishmania major (ALM) have a mild impact in preventing 
cutaneous Leishmaniasis in BALB/c mice.).

Niosome Having Role in The Transdermal Drug Delivery System
Drug delivery through the skin choose to keep drugs from having 
a first-pass effect on metabolism Ramkanth, S. a., et al. Invented 
the transdermal drug delivery mechanism for atenolol [6,11,12]. 

Difference Between Niosomes and Liposomes

Table 1: Difference Between Liposome and Niosomes
Formulation Noisome Liposomes
Components Surfactant Phospholipids
Components 
availability

High Low

Component purity Good Variable
Preparation and 
storage

No specific condition 
required

Inert atmosphere, 
low temperature

Stability Very Good Low
Cost Low High

Route of Application of Niosomal Drug Delivery System

Table 2: Route of Niosomal Drug Delivery System
Route of administration Example of drugs

Nasal Route Sumatriptan
Transdermal Route Piroxicam, Nimesulide, Estradiol
Intravenous Route Doxorubicin, Insulin, Rifampicin

Ocular Route Cyclopentol

Marketed Formulations of Niosomes
Table 3: Marketed formulation of Niosomes
SR. Brand Name of the product
1. Lancôme- 

Foundation and 
complexation

Flash Retouch Brush on Concealer

2. Britney Spears- 
Curious

Curious coffret: Edp Spray 100ml 
+Dualended Parfum & pink lipgoss + 
Body souffle 100 ml

3. Loris Azzaro - 
Chrome

Chrome Eau De Toilette Spray 200 ml

4. Orlane – 
Lipcolor and 
Lipstick

Lip Gloss

Patent Citation
Table 4: Patent of Niosomal Formulation [16-26] 

Publication

 number.

Priority

 date.

Publication 

date.

Assignee. Title.

US4873088A 06-09-1983 10-10-1989 Liposome 

Technology, Inc.

Liposome drug 

delivery method 

and composition.

US4891208A 10-04-1985 02-01-1990 The Liposome Company, 

Inc.

Steroidal 

liposomes.

US5741515A 20-10-1994 21-04-1998 Bayer Aktiengesellschaft Ketoprofen 

liposomes

US6403056B1 21-03-1997 11-06-2002 Imarx 

Therapeutics, Inc.

Method for 

delivering 

bioactive agents 

using cochleates

US6428811B1 11-03-1998 06-08-2002 Wm. Marsh Rice 

University

Temperature-

sensitive 

polymer/

nanoshell 

composites for 

photothermally 

modulated drug 

delivery

US20020143385A1 13-03-2000 03-10-2002 Jun Yang Stent having 

cover with 

drug delivery 

capability

Expert Opinion on Niosome As Drug Delivery
Niosomes have a lot of potential for drug delivery, and their 
use in the near future may be very beneficial for a variety of 
pharmacological therapies and other applications. Given the 
above-mentioned characteristics of niosomes as drug carriers, 
they can be considered a viable alternative to liposomes.

Lancome was the first company to introduce a topic formulation 
to the market in 1987.These devices have cosmeceutical benefits. 
The development of niosomal nanotechnology is still in its early 
stages, and more research is needed to determine its significance 
in the pharmaceutical industry. Niosomes are a relatively new 
method, with just a few papers in the literature.

Just 4896 research papers on niosomes in drug delivery have been 
published since their introduction, according to Scopus, compared 
to 95705 for liposomes. Pharmaceutical researchers have used the 
flexibility and adaptability of easily adjusted and functionalized 
non-ionic surfactants to create new targeting instruments or with 
intrinsic stimuli-responsive properties in the majority of these 
studies.
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The researchers intend to investigate their activity as anticancer 
carriers or for gene therapy applications. These studies, as well 
as our experience in the pharmaceutical industry, demonstrate 
the value of ingenuity and innovation in tailoring niosomes for 
specific therapeutic purposes. As a result, the multifunctionality 
of niosome drug delivery is beneficial to the development of 
personalised medicine.

So, given their significant disadvantages, why not fully substitute 
phospholipids in vesicular bilayers? The potential of niosomes has 
long been recognised in dermatological therapy; in fact, clinical 
trials for the treatment of acne, psoriasis, leishmaniasis, warts, and 
mucosal ulcers are currently underway. However, it would be ideal 
if the same enthusiasm was directed to other applications, such as 
diagnostics, therapeutics, and theragnostic devices.

That is why it is critical to focus new research on the development 
of novel and advanced surfactants capable of forming niosomal 
formulations that are suitable for preclinical testing before moving 
on to clinical trials.

Despite their resemblance to niosomes, liposomes, have unique 
properties that should be considered in order to increase the 
availability of more efficacious and less costly pharmaceutical 
formulations. The true potential of these vesicular systems should 
be fully considered, and it will be necessary to devote more 
financial resources to their research soon [70-72].

Conclusion
Niosomes have been proposed as a replacement for liposomes. 
In contrast to liposomes, they have some advantages, such as 
improved chemical stability, increased purity, and a lower cost. The 
drugs, metabolism, plasma clearance kinetics, tissue distribution 
and cellular interaction are all affected by non-ionic surfactant 
vesicles.

Hence by going through all the advancements of niosomes over 
all other formulations or drug delivery systems, niosomes showing 
their safety and efficacy as an ideal drug delivery system to achieve 
better patient compliance.

Future Prospects
Niosomes are a type of drug delivery molecule that is capable 
of delivering drugs safely having specific site targeting property. 
There is a lot of potential in niosomes for encapsulating toxic 
anti-cancer drugs, anti-infective drugs, anti-AIDS drugs, anti-
inflammatory drugs, anti-viral drugs, and other drugs and using 
them as drug carriers to improve bioavailability and targeting 
properties while reducing toxicity and side effects. Ionic drug 
carriers are harmful and unsuitable, whereas niosomal drug 
carriers are less so. The handling and storage of niosomes do not 
necessitate any special conditions.

Hence there is a vast scope for the researcher to research niosomes 
in their particular area of research for the betterment of society.
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