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ABSTRACT 

Design and development of novel drug delivery system (NDDS) has two rudiments. First, it should deliver the drug at a rate directed by the needs of 
the body during the period of treatment and second it should release therapeutically effective amount of drug at the target site. The concept of drug 
targeting or site specific drug delivery was introduced first time by Paul Ehrlich in 1909.Conventional dosage forms are unable to meet these 
requisites. Niosomes are microscopic in size, unilamellar or multilamellar structure, essentially non-ionic surfactant-based vesicles in which an 
aqueous solution of solute is entirely enclosed by a membrane resulting from the organization of surfactant macromolecules as bilayer. Niosomes 
are now widely utilized as an alternative to liposome and serve as a better option for drug delivery as compared to liposome due to several factor 
like stability, cost etc. Various additives in niosomes include nonionic surfactant as film forming agent, Cholesterol as stabilizing and rigidizing agent 
for the bilayer and various charge inducers which develop a charge on the surface of niosomes and stabilize the prepared formulation by the 
resulting repulsive forces. They improve the therapeutic performance of the drug molecules by delayed clearance from the circulation, defending 
the drug from biological environment and restricting effects to target cells. This review article focuses on the recent advances in niosomal drug 
delivery, potential advantages over other delivery systems, preparation methods, methods of characterization, applications and the current 
research in the field of niosomes. 
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INTRODUCTION 

Elegant drug delivery has been developed to optimize regenerative 
techniques [1]. The system is based on a method that delivers a 
certain amount of a therapeutic agent for a prolonged period to a 
targeted diseased area within the body. This helps to maintain a 
steady state blood or tissue level that is therapeutically effective and 
nontoxic for an extended period. Therefore it’s avoiding the healthy 
tissue damage via the drug. Design of proper dosage regimen is an 
important aspect in accomplishing this goal [2].The drug delivery 
system is highly integrated and requires various disciplines, such as 
chemists, biologist and engineers, to join forces to optimize this 
system [3].Niosomes are non-ionic surfactant based vesicles having 
a bilayer structure. The bilayer is multilamellar or unilamellar which 
enclose aqueous solution of solutes and lipophilic components are in 
the bilayer itself. Niosomes are formed by hydration of non-ionic 
surfactant dried film resulting in imbibing or encapsulating the 
hydrating solution. Major component of niosomes is non-ionic 

surfactant, which gives it an advantage of being more stable when 
compared to liposomes thus overcoming the problems associated 
with liposomes i.e. susceptibility to oxidation, high price and the 
difficulty in procuring high purity levels which influence size, shape 
and stability [4]. Niosomes can entrap both hydrophilic and 
lipophilic drugs in aqueous layer and vesicular membrane 
respectively. Thus a large number of drugs and other materials can 
be delivered using niosomes.  

Structure of niosome: Niosomes are lamellar structures, 
microscopic in size. They constitute of non-ionic surfactant of the 
alkyl or dialkyl polyglycerol ether class and cholesterol with 
subsequent hydration in aqueous media. The surfactant molecules 
tend to orient themselves in such a way that the hydrophilic ends of 
the non-ionic surfactant point outwards, while the hydrophobic 
ends face each other to form the bilayer as we can see in fig.1. This 
figure gives a better idea of the lamellar orientation of the surfactant 
molecules.  

 

 

Fig. 1: Diagrammatic representation of a niosomes. 

 

The non-ionic surfactants form a closed bilayer vesicle in aqueous 
media based on its amphiphilic nature using some energy for 
instance heat, physical agitation to form this structure. The 
properties of the vesicles depend on the composition of the vesicles, 
size, lamellarity, tapped volume, surface charge and concentration. 

Various forces act inside the vesicle like Vander Waals forces among 
surfactant molecules, repulsive forces budding from the electrostatic 
interactions among charged groups of surfactant molecules, entropic 
repulsive forces of the head groups of surfactants, short-acting 
repulsive forces etc., maintaining the vesicular structure of 
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niosomes. But, the stability of niosomes are affected by type of 
surfactant, nature of encapsulated drug, storage temperature, 
detergents, use of membrane spanning lipids, inclusion of charged 
molecule etc.[5].  

Types of niosome: The niosomes are classified on the basis of 
number of bilayer (e.g. MLV, SUV) or as a function of size (E.g. LUV, 
SUV) or as a function of the method of preparation (e.g. REV, DRV). 
The various types of niosomes are described below [6].  

Multilamellar vesicles (MLV): It consists of a number of bilayer 
surrounding the aqueous lipid compartment separately. The 
approximate sizes of these vesicles are 0.5-10 μm in diameter. 
Multilamellar vesicles are the most widely used, simple to prepare 
and they are mechanically stable upon storage for prolong periods 
and suitable for hydrophobic compounds.  

Large unilamellar vesicles (LUV): In this type of niosomes have a 
high aqueous/lipid compartment ratio, so that the bio active 
compounds can be entrapped with a very economical use of 
membrane lipids. 

Small unilamellar vesicles (SUV): These small unilamellar vesicles 
are generally prepared by several methods like as French press 
extrusion method, sonication method, homogenization method etc. 
The approximate sizes of small unilamellar vesicles are 0.025-0.05 
μcm diameter. The major drawback of small unilamellar vesicles are 
they are thermodynamically unstable and are prone to aggregation 
and fusion. They entrapped small volume of bio active material and 
percent entrapment of aqueous solute is low.  

Besides some other types of niosomes are as follows.  

Bola surfactant containing niosomes: Bola surfactant containing 
niosomes are special type of surfactants that are made of 
{omegahexadecylbis-(1-aza-18 crown-6)} (bola surfactant): span- 
80: cholesterol in 2:3:1molar ratio [7]. 

Proniosomes: Proniosomes are the niosomal formulation 
containing carrier and surfactants, which needs to be hydrated 
before being used. Proniosomes reduce the problems which are 
associated with niosomal formulation like as aggregation, leaking 
and fusion [8]. 

Carrier + Surfactant = Proniosomes 
Proniosomes + water = Niosomes 

Aspasomes: Combination of cholesterol, acorbyl palmitate and 
highly charged lipid e.g. diacetyl phosphate leads to the formation of 
vesicles called aspasomes. Aspasomes are first hydrated with water 
(aqueous) solvent and sonicated to obtain the niosomes. Aspasomes 
can be used to improve the transdermal permeation of drugs and 
this can be used to decrease the disorder caused by reactive oxygen 
species [9]. 

Niosomes in carbopol gel: Niosomes were prepared by using drug, 
span and cholesterol. The obtained niosomes were incorporated in 
carbopol-934 gel(1% w/w) base containing propylene glycol(10% 
w/w) and glycerol(30 % w/w).In vitro diffusion studies of such 
niosomal gel, plain drug gel and marketed gel were carried out in 
diffusion cell by using human cadaver skin. It was observed that the 
mean flux value and diffusion coefficient were 5 to 7 times lower for 
niosomal gel as compared to plain drug gels [7]. 

Vesicles in water and oil system (v/w/o): It has been reported that 
the emulsification of an aqueous niosomes into an oil phase form 
vesicle in water in oil emulsion (v/w/o). This can be prepared by 
addition of niosomal suspension formulated from mixture of sorbitol 
monostearate, cholesterol and solulan C24 (Poly- 24-Oxyethylene 
cholesteryl ether) to oil phase at 60 °C .This results in the formation of 
vesicle in water in oil (v/w/o) emulsion which by cooling to room 
temperature forms vesicle in water in oil gel (v/w/o gel) [10].  

Niosomes of hydroxyl propyl methyl cellulose: In this type, first 
prepared a base containing 10 % glycerin of hydroxyl propyl methyl 
cellulose and then niosomes were incorporated in it. The 
bioavailability and reduction of paw edema induced by carrageenan 

was found higher by this niosomal system than the plain formulation 
of drugs [11, 12]. 

Advantages 

 They improve the therapeutic performance of the drug by 
protecting it from biological environment and restricting 
effects to target cells thereby reducing the clearance of the 
drug.  

 They help to accommodate hydrophilic, hydrophobic as well as 
ampiphilic drug moieties, so they can be used for variety of 
drugs. 

 Niosomes offer a controlled release of drug. 
 They can increase the oral bioavailability of drugs. 
 They are osmotically active and stable. 
 They increase the stability of the entrapped drug.  
 They are flexible and easily modulated. 
 They can enhance the skin penetration of drugs. 
 They can be made to reach the target site by oral, parenteral as 

well as topical routes. 
 The surfactants are biodegradable, biocompatible, and non-

immunogenic. 
 Handling and storage of surfactants very easy. 

Limitation of niosomal drug delivery system 

Through niosomal formulation has number of advantages in NDDS 
system there are a few factors that limit its usage. 
 The aqueous suspension of niosomes may have limited shelf 

life due to fusion, aggregation, leaking of entrapped drugs and 
hydrolysis of encapsulated drug. 

 The preparations of multilamellar vesicles such as sonication, 
extrusion are time consuming and required special 
instruments. 

Component required for niosome 
Theoretically, niosomal formation requires the presence of a 
particular amphiphilic and aqueous solvent. The association of 
amphiphilic monomers into vesicles on hydration is the result of a 
high interfacial tension between water and hydrocarbon portion (or 
any other hydrophobic group) of the amphiphilic, causing them to 
associate. Simultaneously, the steric hydrophilic and ionic repulsion 
between the head groups ensure that these groups are in contact 
with water. The essential components in the preparation of 
niosomes are membrane additives such as cholesterol and non-ionic 
surfactants.  

Cholesterol: Cholesterol is a waxy steroid metabolite found in the 
cell membranes. Cholesterol is added usually to the non-ionic 
surfactants to give rigidity and orientational order to the niosomal 
bilayer. Cholesterol and its derivatives are the most common 
additives found in niosomal systems. Cholesterol enables the 
formation of vesicles, reduces aggregation and provides greater 
stability. Cholesterol is also known to abolish gel to liquid phase 
transition of niosomal systems resulting in niosomes that are less 
leaky [13].  

Non-ionic surfactants: Non-ionic surfactants act as main 
component in niosomal formulations. Generally, they possess 
hydrophilic head group and a hydrophobic tail. The hydrophobic 
moiety may consist of 1/2/3 alkyl chains or perfluro group or in 
certain cases a single stearyl group. The alkyl group chain length is 
from C12- C18. Perfluro alkyl group surfactants have chain length 
having C10. Crown ether ampiphile bears a steroidal group. Most 
commonly used surfactant is sorbitan fatty acid ester such as Span 
20, 40, 60, 65, 80, and 85. It was reported that increasing alkyl chain 
length leads to high entrapment efficiency of drug [14]. A number of 
researchers investigated Tweens as non-ionic surfactants in 
niosomes formation. Most commonly reported Tweens are Tween 
20, Tween 40, and Tween 60.Tweens are polysorbates derived from 
PEGylated sorbitan esterified with fatty acids [15]. Solulan C24 poly-
24-oxyethelene cholesteryl ether has been reported to form 
spherical, tubular or polyhedral niosomal vesicles [16]. Another 
class of non-ionic surfactants is polyoxyethylene alkyl ethers 
(CnEOm, Brij TM), able to form bilayer vesicles when mixed with 
cholesterol. The different grades of Brij used for vesicle formation 
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are Brij 30, 35, 52, 58, 72, 76, 92, and 97. Numerous studies have 
been reported in literature using these surfactants [17]. New 
surfactants like bola surfactants have been synthesized with the aim 
of preparing innovative niosomal systems. Bola forms amphiphiles 
are composed of two identical AZA- Crown ether units, polar heads, 
linked to a long alkyl chain and represent a new class of non-ionic 
surfactants, which are able to assemble in colloidal structures if 
associated with cholesterol [18]. Another category of surfactants 
Wasag®7 (70% stearate sucrose ester, 30% palmitate sucrose 
ester) and Wasag® 15 (70% stearate sucrose ester, 30% palmitate 
sucrose ester) have been investigated for entrapment of ovalbumin 
niosomes. These are easily biodegradable, form gel state bilayer at 
37°C and posses very low toxicity [19].  

Other additives: Other membrane additives like charge inducers 
which are often incorporated in niosomal formulation because they 
increase the surface charge density and prevent vesicles 
aggregation, flocculation and fusion. No of scientists reported that 
both negatively and positively charged molecules are used for 
induction of charge in niosomes e.g. diacetyl phosphate (DCP) and 
stearyl amine (SA) which induces negative or positive charge.  

Factor affecting the physicochemical properties of niosome 

Nature of surfactants: A surfactant used for preparation of 
niosomes must have a hydrophilic head and hydrophobic tail. The 
hydrophobic tail may consist of one or two alkyl or perfluoroalkyl 
groups or in some cases a single steroidal group. Ether types 
surfactant with single alkyl chain as hydrophobic tail is more toxic 
than corresponding dialkyl ether chain. The ester type surfactants 
are chemically less stable than ether type surfactants and the former 
is less toxic than the latter due to ester-linked surfactant degraded 
by esterases to triglycerides and fatty acid in vivo. The surfactants 
with alkyl chain length from C12-C18 are suitable for preparation of 
noisome [20]. 

Membrane additives: Stability of niosomes can be increased by the 
number of additives into niosomal formulation along with surfactant 
and drugs. The membrane stability, morphology and permeability of 
vesicles are affected by numbers of additives e.g. addition of 
cholesterol in niosomal system increases the rigidity and decreases 

the drugs permeability through the membrane. Niosomes prepared 
by C16G2 /cholesterol/MPEG- Cholesterol, show spherical vesicles 
with diameters ranging from 20 nm to 200 nm [21]. 

Resistance to osmotic stress: Addition of a hypertonic salt solution 
to a suspension of niosomes brings about reduction in diameter. In 
hypotonic salt solution, there is initial slow release with slight 
swelling of vesicles probably due to inhibition of eluting fluid from 
vesicles, followed by faster release, which may be due to mechanical 
loosening of vesicles structure under osmotic stress [5]. 

Drug: Entrapment of drug in niosomes increases vesicle size, 
probably by interaction of solute with surfactant head groups, 
increasing the charge and mutual repulsion of the surfactant 
bilayers, thereby increasing vesicle size [22, 23]. The hydrophilic 
lipophilic balance of the drug affects degree of entrapment. 

Cholesterol contents: The incorporation of cholesterol into bilayer 
composition of niosome induces membrane stabilizing activity and 
decreases the leakiness of membrane. Hence, incorporation of 
cholesterol into bilayer increases entrapment efficiency. The 
permeability of vesicle bilayer to 5, 6-carboxy fluorescein (CF) is 
reduced by 10 times due to incorporation of cholesterol [24]. 

Method of preparation: Method of preparations can also affect the 
niosomal properties. Different type of methods like ether injection, hand 
shaking, sonication etc. has been reviewed. The average size of acyclovir 
niosomes prepared by hand-shaking process was larger (2.7μm) as 
compared to the average size of niosomes 1.5μm prepared by ether 
injection method which may be attributed to the passage of cholesterol 
and span-80 solution through an orifice into the drug solution[5]. 
Smaller size vesicles can be prepared by using reverse phase 
evaporation, microfluidization method. Niosomes obtained by 
transmembrane pH gradient (inside acidic) drug uptake process showed 
greater entrapment efficiency and better retention of drug [25]. 

Method of preparation 

Hand shaking method (Thin film hydration technique): In this 
technique drug is incorporated during the preparation of niosomes. 
If the drug is hydrophilic then it is added to the aqueous phase and if 
lipophilic then dissolved in organic solvent [26]. 

 

 
 

 
 

Ether injection: The major advantage of this method is control of 
size, which can be obtained by controlling the size of needle and 
other parameters. But it suffers from disadvantage of limited 

solubility of materials in ether and very difficult to remove ether 
from final formulation [27]. 
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Reverse phase evaporation: The basic principle involves evaporation of organic solvent to form niosomes [28]. 

 

 
 

Multiple membrane extrusion [27] 

 

 
 

Microfluidization: The two phases are allowed to interact at ultra 
high speed in micro channels in an interaction chamber. The high 
speed impingement and the energy involved leads to formation of 
small uniform niosome. This method has better re producibility [29]. 

Sonication: The mixture of drug solution in buffer, surfactant and 
cholesterol is sonicated with titanium probe sonicator at 60°C for 3 

minutes to yield niosomes. This method is also used to produce 
small unilamellar vesicles from large multilamellar vesicles [28].  

The bubble method 

This method prepares niosomes in one step without the use of 
organic solvent [30].  

 

 

 

Formation of niosomes from proniosomes: Another method of 
producing is to coat a water soluble carrier such as sorbitol with 
surfactant. The result of the coating process is the dry formulation. 
Therefore each water soluble particle is covered with a thin film of 

dry surfactant. This preparation is termed as “Proniosome”. The 
niosomes are recognized by the addition of aqueous phase at T>Tm 
and brief agitation. T = Temperature, Tm = mean phase transition 
temperature 

 

 

Fig. 2: Niosomes from maltodextrin based proniosomes. 

Blazek-Walsh AI. et al have reported the formulation of niosomes 
from maltodextrin based proniosomes as shown in fig.2. This 
provides rapid reconstitution of niosomes with minimal residual 

carrier. Slurry of maltodextrin and surfactant was dried to form a 
free flowing powder, which could be rehydrated by addition of 
warm water [26, 31]. 
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Active trapping techniques: This includes the loading of drug after 
the formation of niosomes. The niosomes are prepared and then 
drug is loaded by maintaining pH gradient or ion gradient to 

facilitate uptake of drug into niosomes. It offers various advantages 
of 100% entrapment, high drug lipid ratios, absence of leakage, cost 
effective and suitability for labile drugs [32]. 

 

Trans membrane pH gradient technique [33, 34] 

 

 

Separation of unentrapped drug: Various techniques can be 
applied for the removal of unentrapped solute from the vesicles 
which include. 

 Dialysis: The aqueous niosomal dispersion is dialyzed in 
dialysis tubing against phosphate buffer or normal saline or glucose 
solution. 
 Gel Filtration: gel filtration is one of the technique by 
which the unentrapped niosomal dispersion can be removed 
through a sephadex G-50 column and elution with phosphate buffer 
saline or normal saline. 
 Centrifugation: the niosomal suspension is centrifuged 
and the supernatant is separated. The pellet is washed and then 
resuspended to obtain the niosomal suspension free from 
unentrapped drug. 

Characterization of niosome 

Size and shape: Shape of niosomal vesicle is assumed to be 
spherical, and various method can be used for the determination of 
mean diameter like as laser light scattering method [35] besides it 
also determined by electron microscopy, molecular sieve 
chromatography, photon correlation microscopy, optical 
microscopy, freeze fracture microscopy [36, 37]. 

Bilayer formation: Assembly of non-ionic surfactants to form a 
bilayer vesicle is characterized by an X-cross formation under light 
polarization microscopy [38]. 

Number of lamellae: This is determined by using nuclear magnetic 
resonance (NMR) spectroscopy, small angle X-ray scattering and 
electron microscope [39]. 

Membrane rigidity: Membrane rigidity can be measured by means 
of mobility of fluorescence probe as a function of temperature [38]. 

Entrapment efficiency: After preparing niosomal dispersion, 
unentrapped drug is separated by dialysis, centrifugation, or gel 
filtration as described above and the drug remained entrapped in 
niosomes is determined by complete vesicle disruption using 50% 
n-propanol or 0.1% Triton X-100 and analyzing the resultant 
solution by appropriate assay method for the drug [37]. Entrapment 
efficiency = (Amount entrapped / total amount) x 100. 

Vesicular surface charge: Niosomes are generally prepared by the 
inclusion of charged molecules in bilayer to prevent the aggregation 
of vesicles. A reduction in aggregate formation was observed when 

charged molecule like diacetyl phosphate was incorporated in 
vesicles. The charges on vesicles are expressed in terms of zeta 
potential and calculated using the Henry’s equation [38]. 

Stability study: Stability studies are performed by storing niosome 
at two different conditions, usually 4±1°C and 25±2°C. Formulation 
size, shape and number of vesicles per cubic mm can be measured 
before and after storing for 30 days. After 15 and 30 days, residual 
drug can also be measured. Light microscope is used for 
determination of size of vesicles and the numbers of vesicles per 
cubic mm is measured by haemocytometer. Number of niosomes per 
cubic mm = Total number of niosomes x dilution factor x 400/Total 
number of small squares counted [39]. 

In vitro release study 

Dialysis: A method of in vitro release rate study was reported 
with the help of dialysis tubing. A dialysis bag was washed and 
soaked in distilled water. The vesicle suspension was pipetted into 
a bag made up of the tubing and sealed. The bag containing the 
vesicles was then placed in 200 ml buffer solution in a 250 ml 
beaker with constant shaking at 25°C or 37°C. At various time 
intervals, the buffer was analyzed for the drug content by an 
appropriate assay method [40]. 

Reverse dialysis: In this technique, niosomes are placed in a 
number of small dialysis tubes containing 1ml of dissolution 
medium and the niosome are then displaced from the dissolution 
medium [5]. 

Franz diffusion cell: In the Franz diffusion cell, the cellophane 
membrane is used as the dialysis membrane. Niosomes are 
dialyzed through a cellophane membrane against a suitable 
dissolution medium at room temperature .The samples are 
withdrawn at suitable time interval and analyzed for drug 
content [24]. 

In vivo release study: Albino rats were used for this study. These 
rats were subdivided with groups. Niosomal suspension used for in 
vivo study was injected intravenously (through tail vein) using 
appropriate disposal syringe [5]. 

Application of niosomes 

Niosomal drug delivery is potentially applicable to many 
pharmacological agents for their action against various diseases. 
Some of their therapeutic applications are discussed below: 
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Targeting of bioactive agents 

 To reticulo-endothelial system (RES): The niosomal 
vesicles are taken up by the cells RES normally e.g. circulating serum 
factor known as opsonin, which mark them for clearance. Such 
localized drug accumulation has been exploited in treatment of 
animal tumors known to metastasize to the liver and spleen and in 
parasitic infestation of liver [5]. 
 To organs other than RES: It has been suggested that 
carrier system can be directed to specific sites in the body by use of 
antibodies [41]. Immunoglobulins seem to bind quite readily to the 
lipid surface, thus offering a convenient means for targeting of drug 
carrier [25]. Many cells possess the intrinsic ability to recognize and 
bind particular carbohydrate determinants and this can be exploited 
to direct carriers system to particular cells. 

Neoplasia: Doxorubicin, the anthracyclic antibiotic with broad 
spectrum anti tumor activity, shows a dose dependant irreversible 
cardio toxic effect. Niosomal delivery of this drug to mice bearing S-
180 tumor increased their life span and decreased the rate of 
proliferation of sarcoma. Niosomal entrapment increased the half-
life of the drug, prolonged its circulation and altered its metabolism. 
Intravenous administration of methotrexate entrapped in niosomes 
to S-180 tumor bearing mice resulted in total regression of tumor 
and also higher plasma level and slower elimination [38, 42, 43]. 

Leishmaniasis: Niosomes can be used for targeting of drug in the 
treatment of diseases in which the infecting organism resides in the 
organ of reticulo-endothelial system. Leishmaniasis is such a disease in 
which parasite invades cells of liver and spleen. The commonly 
prescribed drugs are antimonials at high concentration they damage the 
heart, liver and kidney. The study of antimony distribution in mice, 
performed by Hunter et al showed high liver level after intravenous 
administration of the carrier forms of the drug. Ovulation and that the 
effect of two doses given on successive days was additive [44]. 

Delivery of peptide drugs: Yoshida et al investigated oral delivery 
of 9- desglycinamide, 8-arginine vasopressin entrapped in niosomes 
in an in-vitro intestinal loop model and reported that stability of 
peptide increased significantly [7]. 

Immunological application of niosomes: Niosomes have been used 
for studying the nature of the immune response provoked by antigens. 
Brewer and Alexander have reported niosomes as potent adjuvant in 
terms of immunological selectivity, low toxicity and stability [45]. 

Niosomes as carriers for hemoglobin: Niosomes can be used as a 
carrier for hemoglobin. Niosomal suspension shows a visible 
spectrum super imposable onto that of free hemoglobin. Vesicles are 
permeable to oxygen and hemoglobin dissociation curve can be 
modified similarly to non-encapsulated hemoglobin [46]. 

Transdermal delivery of drugs by niosomes: Slow penetration 
of drug through skin is the major drawback of transdermal route 
of delivery. An increase in the penetration rate has been 
achieved by transdermal delivery of drug incorporated in 
niosomes. Jayraman et al has studied the topical delivery of 
erythromycin from various formulations including niosomes or 
hairless mouse. From the studies, and confocal microscopy, it 
was seen that nonionic vesicles could be formulated to target 
pilosebaceous glands [27]. 

Diagnostic imaging: Niosomal system can be used as diagnostic 
agents. Conjugated niosomal formulation of gadobenate 
dimeglcemine with [N-palmitoyl glucosamine (NPG)], PEG 4400, 
and both PEG and NPG exhibit significantly improved tumor 
targeting of an encapsulated paramagnetic agent assessed with 
MR imaging [47]. 

Ophthalmic drug delivery: From ocular dosage form like 
ophthalmic solution, suspension and ointment it is difficult to 
achieve excellent bioavailability of drug due to the tear production, 
impermeability of corneal epithelium, non-productive absorption 
and transient residence time. But niosomal delivery systems can be 
used to achieve good bioavailability of drug. Bio adhesive-coated 
niosomal formulation of acetazolamide prepared from span 60, 
cholesterol stearylamine or dicetyl phosphate exhibits more 
tendencies for reduction of intraocular pressure as compared to 
marketed formulation (Dorzolamide) [26]. 

Brain targeting for the vasoactive intestinal peptide (VIP): 
Radioactive (I125) VIP loaded glucose bearing niosomes were 
injected intravenously to mice. Encapsulated VIP within glucose 
bearing ribosomes exhibits higher VIP brain uptake as compared to 
control [48]. 

Other application 

 Sustained release action: Azmin et al suggested the role 
of liver as a depot for methotrexate after niosomes are taken up by 
the liver cells. Sustained release action of niosomes can be applied to 
drugs with low therapeutic index and low water solubility since 
those could be maintained in the circulation via niosomal 
encapsulation [49]. 
 Localized drug action: Niosomal Drug delivery can be 
used to achieve localized drug action, since their size and low 
penetrability through epithelium and connective tissue keeps the 
drug localized at the site of administration. Localized drug action 
results in enhancement of efficacy of potency of the drug and at the 
same time reduces its systemic toxicity e.g. Antimonials 
encapsulated within niosomes are taken up by mononuclear cells 
resulting in localization of drug, increase in potency and decrease 
both dose and toxicity[44].  

 

Table 1: List of drugs formulated as niosome 

Route of administration  Example 
Intravenous route Methotrexate, Vincristine, Sodium Stibogluconate, Diclofenac Sodium, Centchroman, Indomethacin, colchicines, 

Rifampicin, Transferrin and Glucose ligands, Zidovudine, Insulin, Cisplatin, 
Peroral route DNA Vaccine, proteins, Peptides, Alkaloids, Insulin, Argot. 
Transdermal route Flubiprofen, Piroxicam, Estradiol, Nimesulide, Ketorolac. 
Ocular route Cyclopentolate,Timolol Maleate 
Nasal route Influenza Viral Vaccine, Sumatriptan 
Inhalation All- trans retinoic acid 
 

CONCLUSION 

The concept of drug targeting at specific tissue site by 
incorporating drug into niosomes is widely accepted by 
researchers and academicians. Niosomes is a well preferred drug 
delivery system and present a structure similar to liposomes, so 
it can be used as alternative drug delivery system and also 
having various advantages over liposomes like cost, stability etc.  
Niosomes have ability to encapsulate different type of drugs 
within their multi environmental structure like anti infective, 
anticancer drug. And various types of drug deliveries can be 

possible using niosomes like targeting, ophthalmic, topical, 
parenteral, etc. 
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