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ABSTRACT 

Drug delivery systems are the formulations targeting for transport 

of a drug to the area desired for the action within the body. The field 

of nanochemistry research has revealed a great advancement in the 

emerging of novel nanocarriers as potential drug delivery systems. The 

current review discusses about the most important features of niosomes 

like their types, the diverse preparation approaches, advantages, their 

stability, their uses, their therapeutic applications. The unique 

structure of niosome presents an effective novel drug delivery 

system (NDDS) with ability of loading both hydrophilic and lipophilic 

drugs. The low cost of manufacture, ingredients, stability, possibility 

of large-scale production, and the resultant ease of storing of 

niosomes have led to the exploitation of these nano carriers as 

substitutes to other micro and nano-encapsulation technologies. In past 

niosomes were used in cosmetics & it has applications on therapy of cancer, used as a carrier 

in haemoglobin, transport of the peptide drugs orally, in leishmaniasis, in cosmetics and as 

carrier in dermal drug delivery. Abundant research articles were published in scientific 

journals, reporting valuable results of individual case studies in this context. The present 

review describes preparation methods and recent studies on niosomal drug delivery systems 

and also gives up to date information regarding recent applications of niosomes in drug 

delivery. 
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INTRODUCTION 

Nanoniosomes entrapped the hydrophilic drug in the core cavity and hydrophobic drugs in 

the non-polar region existing within the bilayer hence together hydrophilic and hydrophobic 
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drugs can be incorporated into niosomes.
[1] The niosomes are ampiphillic in nature, the 

medicine is encapsulated in a vesicle, made by non-ionic surfactant, shown in Fig. 1. The 

niosomes size is a very small and microscopic.
[2] Niosomes are generally considered as an 

alternative to liposomes since they lessen the disadvantages associated with liposomes.
[3] 

They overcome the drawbacks related with liposomes like chemical instability. The key 

resolution of emerging niosomal system is biocompatibility, biodegradability, chemical 

stability, low production cost, easy storage and handling and low toxicity.
[4,5] Niosomes are 

managed by several routes such as parenteral, oral, topical. Niosomes are used as a carrier to 

deliver different types of drugs such as synthetic and herbal, antigens, hormones and other 

bioactive compounds.
[6,7,8]

 

 

Figure 1: Structure of Niosome. 

 

These are extensively employed as drug delivery systems, they are bilayered vesicles 

generally found by the self-assembly of cholesterol and nonionic surfactants, later by 

hydration in an aqueous medium.
[9] Advantages of niosomes are biodegradability, 

bioavailability, biocompatibility, stability, low cost and diversity of available surfactants for 

their design.
[10][11][12] Niosomes contain two major components, including cholesterol and 

non- ionic surfactants. Cholesterol provides rigidity and proper shape, while surfactants play 

a key role in the development of niosomes. The non-ionic surfactants hold a hydrophilic head 

(non- polar) and a hydrophobic tail. The families of Spans (Span 20, 40, 60, 80 and 85), 

Tweens (Tween 20, 40, 60, and 80), and Brij (Brij 30, 35, 52, 58, 72 and 76) are commonly 

used as non-ionic surfactants in the preparation of niosomes. Niosomes are frequently used 

for loading different types of drugs. For instance, paclitaxel
[13]

, acyclovir
[14] and 

enoxacin/gentamicin
[15][16] are successfully loaded in niosomes as anticancer, antiviral and 

antibacterial agents, correspondingly. 
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Niosomes 

Classification of Niosomes 

Niosomes are classified by the number of size, bilayers and preparation method. 

Multilamellar-0.5 µm to 10 µm in diameter. 

 

Large unilamellar-0.1µm to 1µm in diameter Small unilamellar-25 to 500 nm in diameter. 

 

Types of Niosomes[17,18] 

Proniosomes 

Proniosomes are made from the carrier and surfactant mixture. After the hydration of 

proniosomes, niosomes are produced. 

 

Aspasomes 

Aspasomes can be utilized to build the transdermal saturation of medications. Aspasomes 

have likewise been employed to diminish scatter, caused by reactive oxygen species as it has 

innate cell reinforcement property. 

 

Niosomes in carbopolgel 

Niosomes were obtained from drug, spans and cholesterol. 

 

Deformable niosomes 

These are smaller vesicles and easily pass through the pores of stratum corneum, which leads 

to elevated penetration efficiency. It can be used in topical preparation.
[19,20]

 

 

The niosomes are also categorised affording to the number and size of bilayers. 

 

i) Multi Lamellar Vesicles (MLV) 

Multilamellar vesicles are the extensively used niosomes, it has a number of bilayers. It is 

simple to make and are mechanically stable upon storage for longer periods. 

 

ii) Large Uni lamellar Vesicles (LUV) 

These are having a high aqueous/lipid compartment ratio, so that larger volumes of bio-active 

materials can be entrapped. 

 

iii) Small Uni lamellar Vesicles (SUV) 

These are generally obtained from multilamellar vesicles by french press, sonication and 

extrusion method. 
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Methods of Preparation 

Thin-Film Hydration Method 

It is a simple and well-known technique. In this, the surfactants, cholesterol, and some 

additives like charged molecules are liquified in an organic solvent in a flask. Then organic 

solvent is separated using a rotary vacuum evaporator. A solution of drug is added and the 

dry film is hydrated above the transition temperature of the surfactant for quantified time with 

persistent shaking.
[21,22] 

 

Ether Injection Method 

In this, the surfactants with additives are liquified in ether and inoculated gradually through a 

needle in a solution of drug maintained at a persistent temperature. The solvent is vanished 

using a rotary evaporator. During the vaporization the development of single layered vesicles 

will be seen.
[23,24] 

 

Reverse Phase Evaporation Method 

Niosomal ingredients are liquified in ether and chloroform mixture and added to aqueous 

phase containing the drug. The subsequent blend is sonicated in order to form an emulsion 

and the organic phase is vanished. Large uni lamellar vesicles are formed during the 

evaporation of the organic solvent.
[25,26] 

 

Micro fluidization Method 

In this the drug and the surfactant fluidized streams interact at ultrahigh velocities, in 

precisely defined micro channels inside the interaction chamber. The rapid impingement and 

the energy involved leads to development of niosomes.
[27,28]

 

 

Stability of Niosomes 

These are performed by the estimation of PDI, size, and zeta potential of niosomes. Storage 

conditions are critical for firmness and niosomes that stored at 4 °C have maintained their 

size, zeta potential, and stable structure. However, at 25 °C storage condition, zeta potential 

values were decreased from +40 to −20 mV. With a decrease in zeta potential values, 

aggregation occurred and therefore increase in size was observed at room temperature after 

100 days.
[29,30] 

 

Advantages 

Bioavailability improvement: The term bioavailability suggests to the part of a dosage that 
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is accessible at the site of activity in the body.
[31] 

• These are stable and osmotically active, also they elevate the stability of entrapped drug. 

• No special conditions are required for handling and storage of surfactants. 

• They improve oral bioavailability of poorly absorbed drugs and enhance skin penetration 

of drugs. 

 

Niosomes offer numerous advantages as presented below. 

(i) Niosomes are osmotically active, chemically stable and have long storage time 

compared to liposomes. 

(ii) Their surface formation and modification are very easy because of the functional 

groups on their hydrophilic heads. 

(iii) They have high compatibility with biological systems and low toxicity because of 

their non-ionic nature. 

(iv) They can entrap lipophilic drugs into vesicular bilayer membranes and hydrophilic 

drugs in aqueous compartments. 

(v) They are biodegradable and non-immunogenic. 

(vi) Access to raw materials is convenient. 

(vii) Niosomes can advance the therapeutic performance of the drug molecules by protecting 

the drug from biological environment, ensuing in improved availability and controlled drug 

delivery. 

(viii) Niosomes exhibit a high patient compliance, because of the water-based suspension of 

niosomes. 

(ix) The handling of surfactants requires no special precautions and conditions; 

(x) Niosomes will upsurge the oral bioavailability and skin penetration of drugs; 

(xi) The variable characteristics of the niosomes can be regulated.
 

(xii) Niosomes can improve absorption of some drugs across cell membranes, to localize in 

targeted tissues and to elude the reticuloendothelial system.[32,33,34] 

 

Applications 

Niosomes has its applications in various fields. 

 

Niosome As Carrier In Dermal Drug Delivery 

Niosomes were used for the dermatological purpose in 1975 in cosmetic industry. The first 

niosomal cosmetic product was launched by Lancome Niosome, an antiaging formulation. 

Topical formulations of niosomes which are developed recently are mentioned below. 
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As Carrier: Niosomes being the vesicles can easily permeate to oxygen and the haemoglobin 

dissociation curve is modified similarly to non-encapsulated haemoglobin. So, they are used 

as the carrier for haemoglobin.
[35] 

 

CONCLUSION 

Niosomes have been proven to be useful controlled drug delivery systems for transdermal, 

parenteral, oral, and ophthalmic routes. They can be used to encapsulate anti-cancer agents, 

anti-inflammatory agents anti-infective agents and fairly newly as vaccine adjuvants. The 

present work deals with an up-to-date review on the anticancer drugs and niosomal drug 

delivery system. The potential of niosome can be enhanced by using novel preparations, 

loading and modification methods. Thus, these areas need further exploration and research so 

as to bring out commercially available niosomal preparations. 
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