
 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 6 Nov-Dec 2023, pp: 415-426 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0806415426        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 415 

A review on Proniosomes: Innovative Vesicular Drug Delivery 

System 
 

Author – Miss Bhagat Tejal Sanjay 

Guide – Prof.Jadhav Rushikesh 

Principal name – Dr.Megha Salve 
Institute name –Shivajirao Pawar College of Pharmacy, Pachegaon 

----------------------------------------------------------------------------------------------------------------------------- -------- 

Submitted: 15-11-2023                                                                                                          Accepted: 25-11-2023 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

ABSTRACT 

Proniosomes are a dry formulation of water-soluble 

carrier particles coated with a surfactant. They are 

rehydrated immediately before use after a few 

minutes of stirring in a warm aqueous medium to 

produce a dispersion of niosomes. Proniosomes are 

physically stable during storage and transport. The 

active ingredient enclosed in the vesicular structure 

of the proniosomes extends their residence time in 

the bloodstream, increases penetration into the 

target tissue and reduces toxicity. New  Vesicular 

systems such as proniosomes, which are part of 

advanced nanotechnologies that minimize 

problems of vesicular systems such as  aggregation, 

fusion and drug leakage, as well as other problems 

related to transport, distribution, storage and 

dosing.Classic vesicular systems such as niosomes 

and liposomes are distinguished by their nature and 

are associated with stability. The aim of this work 

is the introduction and further development of 

proniosomes as a transport system for various 

pharmaceutical applications. 

Keywords: Proniosomes , Formulation, liposomes, 

Niosomes , surfactant,Characterization , 

Nanotechnology . 

 

I. INTRODUCTION 
Since the early 1980s, proniosomes have 

attracted great research interest for their use as  

targeting agents and drug carriers because they 

offer various advantages while avoiding the 

disadvantages associated with  conventional 

pharmaceutical formulations. Niosomes are water-

soluble carrier particles that are dried by briefly 

stirring in a warm aqueous medium to form a  

dispersion of niosomes. This dehydrated product is 

called proniosomes. The resulting niosomes are 

highly related to conventional niosomes and exhibit 

greater uniformity in size . The proniosomal 

approach reduces the problems associated with a 

dry, liquid product that is more stable during  

storage and sterilization. Proniosomes represent a 

versatile delivery system due to their ease of 

distribution, measurement, transfer, and storage. 

            Vesicular drug delivery is one of the 

approaches that encapsulate the drug, such as 

liposomes, niosomes, transferosomes, 

pharmacosomes, and ribbons such as proniosomes 

and proliposomes. The advantage of liposomes and 

niosomes over other conventional dosage forms 

lies in their particulate nature, which serves as a 

reservoir for the active ingredient. You can also 

make several changes to adjust the pattern and 

release of the medicine. 

 

Vesicular forms 

LIPOSOMES 

Liposomes are artificially produced 

vesicles consisting of a lipid bilayer. They can be 

used as a means of transporting nutrients and 

medicines. Liposomes can be made by disrupting 

biological membranes. They consist of natural 

phospholipids and can also contain mixed lipid 

chains with surfactant properties. 
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NIOSOMES 

Niosomes are vesicular, novel drug 

delivery system, which can be used for the 

sustained, controlled as well as targeted delivery of 

drugs. Niosomes can be unilamellar, oligolamellar 

or multilamellar . Since niosomes are made up of 

non-ionic surfactants these are named niosomes 

and are non-toxic because of these surfactants. In 

addition to non-ionic surfactants, they may also 

contain cholesterol or its derivatives and charged 

molecules. 

 
 

 They are less toxic due to their non-ionic 

nature. 

 The large-scale production of niosomes does 

not require any special conditions. 

 

Comparison between Niosomes and Liposomes  

 Niosomes are less expensive than liposomes. 

 Niosomes does not require any special 

conditions or methods for storage and handling 

of the formulation when compared to 

liposomes. 

 Niosomes contain non-ionic surfactants, where 

as liposomes contain phospholipids which are 

neutral or charged. 

 

TRANSFEROSOMES 

A transferosome carrier is an artificial vesicle 

designed to be such as a cell vesicle or a cell 

engaged in exocytosis and thus suitable for 

controlled and potentially targeted drug delivery. 
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PROTEASOMES 

Proteasomes are cytoplasmic organelles 

consisting of a central cylindrical particle 

connected at both ends by two regulatory 

molecules responsible for the degradation of 

endogenous proteins. Proteins targeted for 

destruction are recognized by proteasomes thanks 

to the presence of ubiquitin conjugated to the  

lysine residue of the target protein. 

 

PRONIOSOMES 

Proniosomes are dry, flowable preparations of a 

surfactant-coated carrier that, when rehydrated by 

stirring in hot water, form a multilamellar niosome 

suspension suitable for administration . 

 
  Nonionic surfactant vesicles, called 

niosomes, are microscopic lamellar structures 

formed by mixing nonionic surfactant, cholesterol, 

and diacetyl phosphate followed by hydration In an 

aqueous environment. Proniosomes offer a novel 

and versatile concept for drug delivery via  Vesicles 

with  potential for  transdermal drug delivery.Why 

proniosomes form niosomes when rehydrated with 

skin water  under appropriate conditions. 

Proniosomes minimize niosome problems such as 

aggregation, fusion and Loss, as well as problems 

related to transport, storage and dosing. The  

Transdermal therapy system offers significant 

advantages over  non-invasive parenteral  drug 

therapy,   Avoids the first intestinal transit and 

reduces the side effects of liver metabolism.Pro-

bubble systems have attracted researchers as an 

alternative strategy for  transdermal drug 

deliverybecause of non-toxicity and penetration 

effect of surfactant. 

 

Advantages of Proniosomes over the other 

vesicular systems 

1. It shows controlled, targeted and sustained 

release of drugs due to the formation of depots. 

2. It can capture both hydrophilic and 

hydrophobic drugs. 

3.  It is biodegradable, biocompatible and non-

immunogenic for the organism. 

4.  The shape, size, composition and flowability 

of the proniosomal drug can be controlled if 

necessary. 

5. Proniosomes avoid physical stability problems 

such as fusion, aggregation, sedimentation and 

losses during storage.  

6.  Avoid chemical stability problems such as 

hydrolysis of encapsulated drugs, which limit 

the stability of the dispersion. 

7. Drug delivery improves bioavailability and 

minimum side effects. 

 

Action of Proniosomes 

The mechanism of drug transport across 

the skin via  vesicles shows contradictory results. 

Therefore, it is unclear which factors influence 

skin-vesicle interactions and determine the 
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efficiency of drug transport through the skin. 

However, it is clear that the pro-vesiclesystem 

converts into vesicles before the drug  must be 

released and penetrates through the skin. The  

Bilayer  present in the vesicles acts as a limiting 

barrier to the action of  drugs. In addition, it 

contains surfactants (nonionic) and  Phospholipids, 

both of which act as  penetration enhancers and can 

increase penetration power. Lots of  drugs, 

penetration enhancers  influence vesicles to reduce 

the barrier properties of the stratum corneum . 

Another possible mechanism is to modify the 

structure of the stratum corneum to penetrate the 

drug  Encapsulated in the vesicles. 

 

 
 

Formation of Niosome from Proniosomes  

             Niosomes can be prepared from 

proniosomes by adding various types of  aqueous 

phase of drug  to the proniosomes with brief 

mixing. And niosome production by the 

proniosome.  

 
Composition of Proniosomes 

The essential components for the delivery system 

ae as follows : 

 

1. Surfactant 

Surfactants are surfactants, mostly organic 

compounds, that naturally have hydrophobic and 

hydrophilic groups. Therefore, surfactants contain 

both a water-insoluble (hydrophobic) component 

and a water-soluble (hydrophilic) component. They 

can act as a wetting agents , emulsifiers,solubilizers  

and permeability enhancers . 
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2.Membrane stabilizer 

Cholesterol and lecithin are mainly used 

as preservatives for cell membranes. Steroids are 

important  components of the cell membrane and 

their presence in the membrane leads to significant  

changes in the stability, fluidity and permeability of 

the bilayers. Cholesterol is a natural steroid used as 

a membrane additive. Cholesterol prevents the 

aggregation of the preparation through steric or 

electrostatic repulsion effects. It leads to the 

transformation from a gel state to the  liquid phase 

in the vesicular systems.Phosphatidylcholine is the 

main component of lecithin. It has low water 

solubility  and can form liposomes, bilayer layers 

or lamellar structures depending on hydration and 

temperature. Depending on the source from which 

they are obtained, they are called egg lecithin and 

soy lecithin. It act as a stabilizing as well as 

enhancers. 

 

3.Carrier Material  

Assisting in the preparation of 

proniosomes,this allows the  formulation to be 

flexible in terms of the ratio of surfactant to other 

ingredients included. In addition, this increases the 

surface area and thus the effective load. Carriers 

must be safe and  non-toxic, free-flowing, and have 

low solubility in the loaded mixture solution and 

good water  solubility to facilitate hydration. 

 

4.Solvent and Aqueous phase  

   Alcohol is used in the preparation of 

proniosomes because it has a strong influence on 

the size of vesicles and the penetration rate of the 

drug. Bubbles formed from various alcohols, with 

ethanol having a water solubility greater than , 

resulting in  the formation of the larger vesicle size  

instead  of isopropanol , which forms the smaller 

vesicle size  due to the presence of a branched 

chain. Phosphate buffer pH 7.4, 0.1% glycerin, hot 

water, used as  aqueous phase in the production of 

proniosomes . 

 

Methods of Preparation of Proniosomes 

Proniosomal formulations may be prepared by, 

1.Slurry method.  

2.Coacervation phase separation method  

a)Modified coacervation method 

 b)Handshaking method  

3.Slow spray coating method. 

 

1.Slurry Method  

Proniosomes were prepared by the slurry 

method. Briefly, a weighed amount of surfactant 

and cholesterol  was dissolved in an appropriate 

solvent. The resulting  solution was  transferred to a 

round bottom flask containing the  vehicle. If the 

surfactant level is lower, more solvent can be added 

to create a suspension. The flask was connected to 

a flash rotary  evaporator and the  organic solvent 

was  evaporated under reduced pressure to   ± 20 

°C.In the bottle you will receive  dry and dissolved 

proniosomes. Finally, they were stored in a  tightly 

closed container  until further evaluation. 
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2.Coacervation phase separation method  

Precisely weighed or required amounts of 

surfactant , cholesterol and drug were mixed with  

organic solvent in glass vials and heated in a water 

bath. Shake the  glass vials until the ingredients 

arecompletely dissolved. The mixtures were 

allowed to cool to room temperature  and it was 

observed whether a clear, translucent solution  or a 

creamy white proniosome gel  Was formed. The 

resulting gel was mixed with stabilizer  and then 

stored in the dark for characterization. 
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a) Modified Coacervation method  

This is a modified coacervation method. 

According to the formula, the precisely weighed 

drug containing cholesterol, lecithin and surfactant 

was mixed with the solvent in a wide mouth glass 

tube. The open end of the  glass tube was  covered 

with a lid and the mixtures were heated in a  water 

bath  at 65 ± 3 °C for 5 min. Phosphate buffer pH 

7.4 was then added and  the mixture was further 

heated in a water bath  until a clear solution was 

formed.The mixture was allowed  to cool  until the 

dispersion turned into a proniosome gel. 

 

b) Handshaking method 

Bubble-forming ingredients such as 

cholesterol and surfactants are dissolved in a 

round-bottomed flask containing an organic 

solvent. The resulting solvent mixture is evaporated 

in a flash rotary  evaporator at room temperature . 

A thin layer of the dried solid mixture is deposited  

on the walls of the  flask. The dried solid film can 

be rehydrated with the  aqueous phase at 0-60 °C 

with gentle stirring. This method creates  typical 

multilamelaar 

niosomes . 

 

3.Slow spray coating method  

Proniosomes are prepared by spraying a 

surfactant in  organic solvents onto a support and 

then evaporating the remaining solvent . For this 

purpose, a mixture of surfactants, cholesterol and 

diacetyl phosphate is placed in a flask  containing 

the desired amount of carrier.   On a rotary 

evaporator by continuously spraying portions of  

onto the  surface of the support at a controlled 

application rate  of . Transfer the bottle to a water 

bath at 65-70°C and rotate the bottle after adding 

the final portions of  add vacuum until the powder 

is completely dry. Repeat the process until the 

surfactant level  reaches the desired value. So you 

get a very thin coating carrier, a surfactant, and the 

hydration of the  coating  allows the carrier to 

dissolve.The material is then driedovernight in a  

vacuum dryer. A dry, liquid preparation of 

“proniosomes” is created, which is then  used for  

characterization and preparation. 

 
Characterization of Proniosomes 

Evaluation Studies are further carried out for the 

prepared proniosomes in order to find out the : 

 Measurement of angle of repose 

 Scanning electron microscopy (SEM) 

 Optical microscopy 

 Measurement of vesicle size 

 Drug content 

 Entrapment efficiency  

 In-vivo release studies 

 Stabilty Studies  

 

 

 

1. Measurement of Angle of repose  

Funnel method : The funnel was fixed in a 

suitable position and the proniosomal powder was 

poured in such that the outlet  of the funnel  was 10 

cm above the surface level. The powder flowed out 

of the funnel and formed a cone on the surface. The 

angle of repose was  calculated by measuring the 

height  of the cone and the diameter of its base. 

The formula for calculating the angle of 

repose is tan-1(2h/d). In this formula, h is the 

height of the pile of powder and d is the diameter.  

 

2. Scanning Electron Microscopy (SEM) 

The particle size of proniosomes is a 

primary factor.  The surface morphology and size 
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distribution of the proniosomes  Were examined 

using SEM. Double-sided adhesive tape  was 

attached to the   Aluminum  and Proniosomal 

powder sections.Thealuminum piece was placed in 

the  Vacuum chamber  of ascanning electron 

microscope (XL 30 ESEM from EDAX,  

Philips,Netherlands). The morphological 

characteristics of   Samples were observed using a  

Gas secondary  electron detector (operating 

pressure 0.0).8 Torr, acceleration , voltage – 30.00 

KV) XL 30, (Philips, Netherlands) . 

 

3. Optical microscopy  

The niosomes were mounted on glass 

slides and viewed under a microscope .The 

microscope has a 1200x magnification and, after 

sufficient dilution, is used for 

morphologicalobservations. A micrograph of 

sample was taken with amicroscope  using a  

Digital  reflex camera . 

 

4. Measurement of Vesicle size  

Vesicle dispersions were diluted 

approximately 100-fold in the same medium used 

for their preparation. The size of vesicle  was 

measured using a particle size analyzer. The device 

consists of a 632.8 nm He-Ne laser beam that 

focuses using a Fourier lens 

(R-5) to a minimum power of  Of 5 MW 

to a spot at the center of the multi-element detector 

and a small sample volume becomes  contains the 

cell. Samples were mixed using a  mixer before 

bubble size determination. 

 

5. Drug content 

The proniosomes corresponding to 100 

mg were collected in a standard volumetric flask. 

They were lysed with 50 mL of methanol by the 

method by stirring for 15 minutes. The solution 

was diluted to 100 ml with methanol . 

Subsequently, 10 ml of this solution was diluted to 

100 ml with phosphate-buffered saline at a specific 

pH.  Samples were taken and the absorption at a 

specific wavelength was measured  and the active 

ingredient contentwas  calculated from the 

calibration curve. 

 

6. Entrapment efficiency 

Separation of the unentrapped drug from 

the niosomal suspension was achieved by 

exhaustive dialysis and centrifugation. The dialysis 

suspension was collected in a dialysis tube , to 

which an osmotic cellulose membrane was attached 

on one side, in the tube the dialysis fluid was 

suspended in 100 ml of salt buffer with a specific 

pH, which was stirred to on a magnetic stirrer. The 

niosomal suspension and the unencapsulated drug 

weredistributed in the medium through an osmotic 

cellulose membrane . After 6 hours of exhaustive 

dialysis, optical density values were recorded and 

assessment of entrapped drug was performed using 

UV spectrophotometry . 

 

7. In-vivo release studies  

Drug release  from  proniosomal  

Preparations was achieved using various techniques 

such as Franz  diffusion cell , Keshary-Chien 

diffusion chamber, cellophane dialysis membrane , 

United States Pharmacopoeia (USP) Type 1, porous 

molecular spectrum or tubular membrane certainly. 

Drug release from proniosome-derived niosomal 

vesicles may occur by one or more of thefollowing  

Mechanisms: desorption from the vesicle surface  

or  diffusion of the drug from the bilayer membrane 

or  combined mechanisms of desorption and 

diffusion . 

 

8. Stability studies  

Stability studies were carried out by 

storing the prepared proniosomes under different 

temperature conditions such as refrigeration 

temperature (2-8°C), room temperature (25° ±  

 ± 0.5°C) and elevated temperature (45° ± 0.5°C) of 

the period  from 1 month to 3 months. The drug 

content and the variability of the mean follicle 

diameter were  monitored regularly. 

International Conference on Harmonization (ICH)  

Guidelines suggest that stability studies of dry 

proniosome powders intended for reconstitution  be  

accelerated stability at 40°C/75% relative humidity 

in accordance with climates and international  

climatic conditions should be tested (WHO, 1996). 

).  ForLong-termstability studies, the temperature is 

25°C/60% relative humidity for countries in Zones 

I and II and for countries in Zones III  and IV the 

temperature is 30°C/65% relative humidity RH.  

The product must be evaluated for appearance, 

color, marking, pH,preservatives, particles, sterility 

and pyrogenicity. 

 

Applications Of Proniosomes 

1. Targeting of Bioactive agents 
One of the most useful aspects of 

proniosomes is their ability to target drugs to a 

specific area. Proniosomes can be used to target 

drugs to the reticuloendothelial system. The 

reticuloendothelial system “RES” prefers 

proniosomal vesicles. The uptake of proniosomes is 
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controlled by circulating  factors called opsonins in 

the serum. This drug site is used to treat tumors in 

animals known to metastasize to the liver and 

spleen.This healing position can also be used to 

treat parasitic infections of the liver. Proniosomes 

can also be used to target drugs to organs other than 

the RES. Transport system “like antibodies”; They 

can be attached to proniosomes (since 

immunoglobin  readily binds to the lipid surface of 

the noise) to target them to a specific organ. 

 

2. Anti-neoplastic treatment  
Most cancer drugs cause serious side 

effects. Proniosomes can alter metabolism; They 

extend the  circulation and half-life of thedrug, 

thereby reducing the side effects of the drug. 

Probiosomal trapping of doxorubicin and 

methotrexate has shown beneficialeffects compared 

to non-capturing drugs, such as reduced tumor 

proliferation rates and higher plasma 

concentrations with simultaneous slower 

elimination .  

 

 

3. Leishmaniasis 

Leishmaniasis is a disease in which a 

parasite of the genus Leishmania attacks the cells 

of the liver and spleen. Medications commonly 

prescribed  for  treatment include antimony 

derivatives (antimonics), which in higher 

concentrations can cause damage to the heart, liver, 

and kidneys. The use of niosomes in the studies 

carried out has shown that it is possible to 

administer higher doses of the drug without causing 

side effects, allowing greater effectiveness of 

treatment. 

 

4. Transdermal drug delivery  

The main disadvantage of transdermal 

administration is the slow penetration of the drug 

through the skin, while an increase in the 

penetration rate was achieved by transdermal 

administration of the drug incorporated into 

niosomes. 

 

5. Cosmetic delivery  
The first report of nonionic surfactant 

vesicles comes from  cosmetic applications 

developed by L’Oréal. Niosomes were developed 

and patented by L’Oréal in the 70s and 80s. The 

first Niosome product  was launched by Lancôme 

in 1987 . The benefits of using niosomes in 

cosmetic and skin care applications include their 

ability to increase the stability of entrapped drugs, 

improve the bioavailability of poorly absorbed 

ingredients, and improve skin penetration. 

 

6. Ocular drug delivery 

When administering the  drug into the eye 

in the form of a proniosomal gel, it is necessary to 

completely solve the problems arising during 

ocular administration of the drug while maintaining 

the effect of the drug. They solve the problem of 

metabolism  and also prevent the breakdown of the 

drug by the metabolic enzyme present on the 

surface of the tear epithelium and cornea. Another 

advantage is to increase contact time and improve 

drug retention. 

 

7. Proniosomes as a carrier for Haemoglobin 

Proniosomes can be used as carriers for 

haemoglobin with in the body particularly in 

anaemic patients, because of these vesicles are 

permeable to oxygen. 

 

8. Other Applications 

a) Sustained Release 

 Administration of the drug in proniosomal 

capsules with low water solubility, a prolonged 

action of the drug  in a brimonidine tartrate-based 

proniosomal gel improves the bioavailability of the 

drug in the eye, increases the residence time of the 

drug and improves the functionality of the eye 

contact time  of the drug and allows prolonged 

release of the drug . 

 

b) Localized drug action  

Drug delivery via niosomes is one way to 

achieve local pharmacological effects, as their large 

size and low permeability through the epithelium 

and connective tissue result in the drug being 

localized to the site ofadministration. The local 

action of the drug increases the effectiveness of the 

drug and at the same time reduces, among other 

things, its systemic toxic effects. Antimony 

encapsulated in niosomes is taken up by 

mononuclear cells, which localize the drug, 

increasing its effectiveness and thus reducing both 

dose and toxicity. The development of niosomal 

drug delivery technology is still in its infancy, but 

this type of drug delivery system has shown 

promise in cancer chemotherapy and anti-

leishmania therapy. 

 

II. CONCLUSION 
Proniosomes niosomes are very promising 

as drug carriers. Compared to liposomes of natural 

or synthetic phospholipids; niosomes have the 
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advantage that chemical degradation problems, 

such as oxidation and hydrolysis, may be largely 

alleviated. Compared to liposome or niosome 

suspensions, proniosomes represent a significant 

improvement by eliminating physical stability 

problems, such as aggregation or fusion of vesicles 

and leaking of entrapped drugs during long-term 

storage. Compared to niosomes prepared by 

conventional means, proniosome-derived niosomes 

are superior in their convenience of storage, 

transport and dosing. The release data indicate that 

proniosome-derived niosomes are at least as 

effective as conventional niosomes in their release 

characteristics, and may therefore offer improved 

bioavailability of some drugs with poor solubility, 

controlled release formulations, or reduced adverse 

effects of some drugs. Because proniosomes are a 

dry powder, further processing is possible. To 

provide convenient unit dosing, the proniosome 

powder may be processed to make beads, tablets, 

gel or capsules. One of the greatest advances 

offered by proniosomes is their ease of use. 

Proniosome derived niosome suspensions appear to 

be as good as or better than conventional niosome 

preparations, and may be an appropriate 

preparation to use as a hydrophobic drug carrier. 
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