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Niosomes are non
vesicles primarily of synthetic surfactant incorporated with cholesterol as an excipient. They are the vesicles 
formed by hydrating the cholesterol and non
efficient manner which includes reduced dose, reduced side effect, reduced dosage frequency, greater patient 
compliance and maximum concentration at the site of action so, that under exposure to the entire body. It includes 
higher therapeutic efficienc
delivery system due to the various factor like cost,  stability, etc. various types of drug delivery is possible using 
niosomes like target
be enhanced by using novel concept like proniosomes, discomes and aspasomes. Niosomes serves better aid in the 
diagnostic imaging and as a 
delivery, formulation methods, and methods of characterization and current researches in the field of niosomes.
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INTRODUCTION 
 

A Niosomes are the non ionic surfactant vesicle having a bilayer 
structure formed by self assembly of cholesterol and non ionic 
surfactant. They are the ideal drug delivery system providing the 
targeted site of action. Targeted drug delivery is defined as th
to direct drug on the site of action and inhibiting their action on non 
targeted site.1-3 The development of the targeted drug delivery system 
was initiated by Paul  Ehrlich, in 1909.4-9 He pictured out a new 
mechanism for targeted drug delivery system. There are variety of 
approaches for drug delivery system which include liposomes, 
microsphere, microcapsule, nanotechnology, microemulsion, 
antibody-loaded drug delivery system implanted pumps and 
niosomes. Niosomes are preferred over all these dos
cost and stability.10-15 niosmes are the non-ionic surfactant vesicles of 
lamellar and microscopic nature. Niosomes formulated by the 
surfactant has been found to be biodegradable, non immunogenic and 
biocompatible. Incorporation of these surfactants into the niosomes 
increases efficiency of the drug e.g.Nimesulide, Flurbiprofen, 
Bleomycin, Ketoconazole, etc.16-21 

 

ADVANTAGES OF NIOSOMES 
 

The niosomes are widely used in cosmetics and for therapeutic 
purpose for providing wide range of applications22

 

 They have delayed clearance thus provides high therapeutic 
performance. 

 The delivery in the non aqueous phase as emulsion can be 
regulated by dispersion of niosomes in aqueous phase.

 They are stable and impart stability to the entrapped drug.
 They do not require any special storage condition.
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ABSTRACT 

Niosomes are non-ionic surfactant based liposomes. Niosomes, the novel 
vesicles primarily of synthetic surfactant incorporated with cholesterol as an excipient. They are the vesicles 
formed by hydrating the cholesterol and non-ionic surfactant. The main aim of niosome includes use of drug
efficient manner which includes reduced dose, reduced side effect, reduced dosage frequency, greater patient 
compliance and maximum concentration at the site of action so, that under exposure to the entire body. It includes 
higher therapeutic efficiency and reduced side effect. Niosomes are thought to be the better candidate’s  drug 
delivery system due to the various factor like cost,  stability, etc. various types of drug delivery is possible using 
niosomes like targetting drug action, ophthalmic, topical, parenteral, etc. Drug delivery potential of niosomes can 
be enhanced by using novel concept like proniosomes, discomes and aspasomes. Niosomes serves better aid in the 
diagnostic imaging and as a Vaccine adjuants.this article focuses on the recent advances in nios
delivery, formulation methods, and methods of characterization and current researches in the field of niosomes.
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Niosomes are the non ionic surfactant vesicle having a bilayer 
structure formed by self assembly of cholesterol and non ionic 
surfactant. They are the ideal drug delivery system providing the 
targeted site of action. Targeted drug delivery is defined as the ability 
to direct drug on the site of action and inhibiting their action on non 

The development of the targeted drug delivery system 
He pictured out a new 

system. There are variety of 
approaches for drug delivery system which include liposomes, 
microsphere, microcapsule, nanotechnology, microemulsion, 

loaded drug delivery system implanted pumps and 
niosomes. Niosomes are preferred over all these dosage form for its 

ionic surfactant vesicles of 
lamellar and microscopic nature. Niosomes formulated by the 
surfactant has been found to be biodegradable, non immunogenic and 

surfactants into the niosomes 
increases efficiency of the drug e.g.Nimesulide, Flurbiprofen, 

The niosomes are widely used in cosmetics and for therapeutic 
22-28. 

They have delayed clearance thus provides high therapeutic 

aqueous phase as emulsion can be 
regulated by dispersion of niosomes in aqueous phase. 
They are stable and impart stability to the entrapped drug. 
They do not require any special storage condition. 
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Fig. 1. Niosomes
 

 Targeted site of action by oral, parenteral peroral, tran
well as topical routes  

 Parenteral route may be intra muscular and intravenous 
 They are the vesicle to provide controlled release of drug.
 The vesicle suspension is water based thus provides the 

increased patient compliance over the oily based 
 They provide increased bioavailability.
 They can be designed based on the situation as the nisome has  

flexibility in their structural charecteristics.
 It protects drug from the biological environment.
 They provide wide range of solubility due

hydrophilic, amphiphillic and lipophillic moieties together.
 Niosomes are osmotically active.
 

 Available online at http://www.journalcra.com 

International Journal of Current Research 
Vol. 5, Issue, 08, pp.2239-2244, August, 2013 

 

 INTERNATIONAL 
     

A VESICULAR DRUG DELIVERY SYSTEM 

Karthik Raja, P. 

vur, Chennai, Tamil Nadu, India 
t of Pharmacology, Annamalai University, Chidambaram, Tamil Nadu, India 

 

ionic surfactant based liposomes. Niosomes, the novel drug delivery system are self assembled 
vesicles primarily of synthetic surfactant incorporated with cholesterol as an excipient. They are the vesicles 

The main aim of niosome includes use of drug in 
efficient manner which includes reduced dose, reduced side effect, reduced dosage frequency, greater patient 
compliance and maximum concentration at the site of action so, that under exposure to the entire body. It includes 
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Niosomes 

Targeted site of action by oral, parenteral peroral, transdermal as 

Parenteral route may be intra muscular and intravenous  
They are the vesicle to provide controlled release of drug. 
The vesicle suspension is water based thus provides the 
increased patient compliance over the oily based dosage form. 
They provide increased bioavailability. 
They can be designed based on the situation as the nisome has  
flexibility in their structural charecteristics. 
It protects drug from the biological environment. 
They provide wide range of solubility due to presence of 
hydrophilic, amphiphillic and lipophillic moieties together. 
Niosomes are osmotically active. 
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METHODS OF PREPARATION 
 

 Ether injection method 
 Thin film hydration technique 
 Sonication method 
 Reverse phase evaporation technique (REV) 
 Micro fluidization 
 Multiple membrane extrusion method 
 Trans membrane pH gradient (inside acidic) drug uptake process 

(remote loading) 
 Bubble method 
 Formation of niosomes from proniosomes 

 

Ether injection method29-34 

 

The preparation of niosomes includes the introduction of the solution 
dissolved in the solution of diethyl ether at 600c. They are been 
injected into aqueous solution by the needle of size about 14 gauze. 
On further vaporization of ether there forms a single layered vesicle 
of 50 to 1000 nm.  
 

 
 

Fig. 2. Ether injection method 
 

Thin film hydration technique (hand shaking method)35-40 

 

Cholesterol, surfactant and other vesicle forming agents are dissolved 
in volatile organic solution (diethyl ether, chloroform and methanol). 
They are carried out in the round bottomed flask and the solvent is 
evaporated either at room temperature (200c) or by rotary evaporator. 
The dried surfactant layer being deposited on the walls of the flask 
which are rehydrated at 600C with gentle shaking. They are mainly 
used to form multilamellar vesicles. 
 

 
 

Fig 3. Thin film hydration technique (hand shaking method) 
 

Sonification method41-45 

 

It is the most prominent method where vesicles have been produced 
by sonification of the solution. This method was described by Cable. 
A small portion of drug solution in buffer is been added to either 
surfactant or cholesterol mixture in a 10 ml vial. The prepared 
mixture is probe sonicated at 60oc for 3 min using sonicator with a 
titanium probe which yield niosomes. 
 

 
 

Fig 4. Sonification method 
 

Reverse phase evaporation technique46-47 

 

Cholesterol and surfactant (1:1) is added to the mixture of ether and 
chloroform. An aqueous phase containing drug is added to this 
mixture and resulting two phase are been sonicated at 4-5oC , results 
in the formation of the clear gel they are sonicated again after the 
addition of aliquot of phosphate buffered saline (PBS). At 40oC and 
reduced pressure the organic phase is removed forming a viscous 
suspension is diluted with PBS and heated at 60oC for 10 minutes to 
form niosomes. 
 

Microfluidization48-52 

 

It is a recent technique to produce unilamellar vesicles of defined size 
distribution. The method includes the submerged jet principle in 
which two fludized stream interact at ultrahigh velocities, in precisely 
defined micro channels within the interaction chamber. They are 
impingemented into thin liquid sheet through a common front is 
arranged such that the energy supplied to the system remains within 
the area of niosomes formation. The result is a greater uniformity, 
smaller and better reproducibility of niosomes formed. 
 

 
 

Fig 5. Microfluidization 
 

Multiple membrane extrusion method53-55 

 

Surfactant, cholesterol and diacetyl phosphate solublised in the 
cholesterol and evaporated to remove the solvent results to a thin 
film. They are hydrated using aqueous drug solution forming 
suspension that is excluded poly carbonate membrane. They are 
arranged in a passage of eight series. This method provides the 
production of niosomes of desired size. 
 

Transmembrane pH gradient (inside acidic) drug uptake process 
(remote loading) 56-59 
 

In this method surfactant and cholesterol are blended to which excess 
cholesterol is added in the round bottomed flask container. They are 
evaporated under pressure using vortex motion. It is used to form the 
multilameller vesicles. 
 

Bubble method60-61 
 

It is a single step preparation of niosomes in the absence of organic 
solvent.  A round bottom flask with three necks positioned in water  

2240                                                                           Gowri, R. et al., Niosomes –A vesicular drug delivery system 



bath for controlling the temperature constitutes the bubbling unit. In 
the first neck of bubbling unit water- cooled reflex has been 
positioned followed by the thermometer in the second neck. Through 
the third neck sufficient nitrogen gas is supplied to be buffered (pH 
7.4) add cholesterol and surfactants which is homogenized for 15 
seconds using high shear homogenizer and soon after they have been 
doubled at 700C by inert gas nitrogen. 
 
Formation of niosomes from proniosomes62-64 

 

It is an alternative method where dry niosomes are formulated by 
coating a soluble carrier like sorbitol and surfactants. Each water 
soluble particles are coated with a thin film of dry surfactants which 
is known to be the proniosomes.15 
 

 
 

Fig 6. Formation of niosomes from proniosomes 
 

EVALUATION 
 

Vesicle size and morphology65-70 

 

The size of niosomes range from 20 nm – 50 µm. Large niosomes 
with diameters above 1µm can be measured by coulter counter and 
light microscopy technique. To determine the vesicle size in 
submicron size, light scattering technique can be used further study of 
shape and surface of niosomes can be done by scanning electron 
microscopy, atomic force microscopy, cryo transmission electron 
microscopy.  
 

Vesicle charge71-72 

 

Vesicle surface charge has great impact niosome behavior both in 
vivo and in vitro  the uncharge vesicle are less stable when compared 
to charged niosomes whereas the zeta potential can be measured by 
micro electrophoresis. The most recent technique used was dynamic 
light scattering.   
 

Entrapment efficiency73-79 

 

Dialysis, centrifugation and gel filtration are most widely used 
technique for the separation of untrapped drug from niosomal 
dispersion the complete vesicle disruption by using 0.1% TritonX-100 
or 50% n-propanol, the resultant solution was homogenized, 
centrifuged and supernatant liquid assayed for drug after suitable 
dilution using following equation18. 
 

Entrapment efficiency = amount entrapped   x 100 
 

Total amount added  
 

Invitro release study80-88 

 

Human cadaver skin (HCS) stored at 40C was spreaded and punched 
approximately 3 cm2 area. It was sliced to 500 mm thickness using a 
Daw’s dermatone. It was hydrated in pH 7.4 buffer for 24 hr prior to 
use. The skin was attached to khesary cell which is filled with 100 ml 
of phosphate buffer and added 10 mg of niosomal suspension. This 
set up was immersed in receptor compartment by the dermal surface 
just flash to the surface of permeation fluid and stirred by magnetic 

stirrer at 50 rpm. Aliquots of 10 ml were withdrawn and replaced with 
same volume of fresh buffer at every sampling point. The final 
solution was analysed spectrophotometrically by U.V 
Spectrophotometer. 
 

Stability studies89-92 

 

The stability studies are carried out by storing the niosomal 
formulation at 4oC, 25oC and 37oC in thermostatic oven for three 
months. They are further checked by referring the invitro release 
study of the drug. 
 

APPLICATION 
 

Niosomes as a drug carrier 93-94 

 

Niosomes as liposomes are used for the treatment of cancer. The 
anticancer drug which is been loaded into the niosomes are 
anticipated to be accumulated inside the tumor. The tumoricidal and 
drug release activity is increased by addition of Doxorubicin and 
methotrexate. 
 
Niosomes as a diagnostic agent 95 

 

Gadobenatedimeglcemine, PEG 4400, PEG and NPG exhibit 
significantly as a diagnostic agent for imaging tumor. 
 
Niosomes as therapeutic agents 96 

 

 Niosomes are less marketed and their uses are based on the 
experimental evaluation of drug. They include the  
 

1. Anti-cancer drugs 
2. Anti infective agents 
3. Anti inflammatory agents 
 

Anti cancer drugs  
 

Daunorubicin Hcl97 

 

Niosomal daunorubicin are more potent than in the free form since  
they destroys the Dalton’s ascetic lymphomas cell present in the 
peritoneum in the period of three days where as the free drug requires 
about six days and was found to be incomplete. Niosomal formulation  
also achieves high efficiency. 
 

Doxorubicin  
 
The niosomal doxorubicin formulation includes the mixture of C16 
mono alkyl glycerol ether either in the presence or absence of the 
cholesterol. It provides targeted action on the tumor cells, thus it has 
decreased proliferation and increase in the span of drug. 
 
Anti infective agents98 

 
The sodium stibogluconateare formulated as niosomal preparation for 
the ailment of leshmaniasis which is a protozoa diseases. They have 
high efficacy which is due to high levels of antimony. E.g. Niosomal 
rifampicim has found to exhibit the antitubercular activity. 
 

Anti inflammatory agents99 

 

Niosomal dichlofenac sodium in 70% cholesterol exerts an anti 
inflammatory activity.Niosomal  nimesulide and flurbiprofen are also 
found to have anti inflammatory activity. 
 

Niosomes in transdermal drug delivery 100 

 

It is used so due to its advantage over the crossing of first pass 
metabolism. Thus exhibits slow release into the skin. Eg. Niosomal 
nimesulide and dichlofenac sodium. 
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Niosomes used in ophthalmic drug delivery system.101 

 

The tear production from eye, impermiablity of corneal epithelium, 
non productive absorption and transient residence decreases the 
bioavailability of the drug. Thus it can be overcome by the use of the 
niosomal  acetazolamide which are bioadhesively coated and has the 
span of 60. The use of chitosan coated timolol sulphate as the 
niosomal formulation is used to decrease the intraocular pressure with 
reduced cardiovascular side effects. 
 

Conclusion 
 

Niosomes as novel drug delivery system has greater potential impact 
creating glorious future for pharmaceutical scientists. The convenient 
way of dosing medication makes a significant improvement in terms 
of drug release obtaining better therapeutic blood levels making it 
superior in comparison to other novel drug delivery system. Since, 
drug delivery by targeted action by niosomes is prominent, stable,  it 
is a well preferred drug delivery system than liposomes. Thus 
niosomes have wide spread not only in protein endorsment and 
vaccines but also in encapsulating toxic drugs. Hence niosome is a 
boon in novel drug delivery system throwing its sparkling lights as 
efficient vesicular drug delivery system. 
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