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INTRODUCTION 

Herbal medicine is the oldest form of healthcare known 

to mankind. Plants have always been an exemplary 

source of drugs and many of the currently available 

drugs have been derived directly or indirectly from 

them.
[1]

 Herbal medicines have often retained popularity 

for historical and cultural ingredients and are used 

primarily for treating mild and chronic ailments. India 

has an ancient heritage of traditional medicines; Materia 

Medica of India provides lots of information on the 

folklore practices and traditional aspects of 

therapeutically important natural products.
[2] 

Indian 

material medica includes about 2000 drugs of natural 

origin almost all of which are derived from different 

traditional systems and folklore practices. Out of these 

drugs derived from traditional system, 400 are of mineral 

and animal origin while the rest are of the vegetable 

origin.
[3]

 Natural products and especially those derived 

from higher plants have historically played a pivotal role 

in the discovery of new pharmaceuticals.
[4] 

 

India has a rich heritage of traditional medicine and the 

traditional health care system has been flourishing in 

many countries. Population in developing countries 

depends mainly on the indigenous traditional medicine 

for their primary healthcare needs. In recent years, the 

use of herbal medicines worldwide has provided an 

excellent opportunity to India to look for therapeutic lead 

compounds from an ancient system of therapy, i.e. 

Ayurveda, which can be utilized for development of new 

drug. Over 50% of all modern drugs are of natural 

product origin and they play an important role in drug 

development programs of the pharmaceutical industry. 

The World health Organisation (WHO) estimates that 

about 80% of the population living in the developing 

countries relies almost exclusively on traditional 

medicine for their primary healthcare needs.
[5]

 

Transdermal drug delivery is a painless way of systemic 

drug delivery by applying the medication formulation to 

safe and intact skin.
[6,7]

 The delivery of transdermal 

drugs has many advantages over other traditional drug 

delivery routes.
[8,9]

 liposomes, niosomes, transfersomes 

and Ethosomes also have the capacity to bypass the skin 
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ABSTRACT 

Phytomedicines are used worldwide by human being from ancient times. Herbal drugs are becoming more popular 

in the modern world for their application to cure variety of diseases with less toxic effects and better therapeutic 

effects. However these medicines suffer less penetration into skin. To minimize this problem novel drug delivery 

systems (Ethosomes) are used nowadays. Novel drug delivery system is valuable in delivering the bioactive at 

controlled rate and delivery of bioactive at the target that reduces the adverse effects with the increase in 

bioavailability of the bioactive. Ethosomes are lipid based elastic vesicles containing phospholipids, alcohol 

(ethanol and isopropyl alcohol) in relatively high concentration and water. High concentration of ethanol enhances 

the topical drug delivery and prolongs the physical stability of Ethosomes with respect to liposomes. It has been 

shown that the physicochemical characteristics of Ethosomes allow this vesicular carrier to transport active 

substances more efficaciously through the stratum corneum into the deeper layers of the skin than conventional 

liposomes. Ethosomes entrap drug molecule with various physicochemical characteristics i.e. of hydrophilic, 

lipophilic, or amphiphilic. Ethosomes possess many advantages when compared with transdermal or dermal drug 

delivery system. Large molecules like proteins, peptide molecule is possible, increased skin permeation, non-toxic, 

in comparison to oral drug delivery system as it eliminates gastrointestinal interference & first pass metabolism of 

drug. 
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barriers, and increase drug permeability through the 

stratum corneum barrier
[10,11]

 stratum corneum is the 

most formidable barrier to the passage of most of the 

drugs, except for highly lipophilic, low molecular weight 

drugs. To overcome the stratum corneum barrier, various 

mechanisms have been investigated, including use of 

chemical or physical enhancers, such as iontophoresis, 

sonophoresis, etc. Liposomes, niosomes, transferosomes 

and ethosomes also have the potential of overcoming the 

skin barrier and have been reported to enhance 

permeability of drug through the stratum corneum 

barrier. 

 

 
Fig.1: Structure of skin.

[12] 

 

ETHOSOMES 

―Ethosomes are Ethanolic liposomes‖. Ethosomes are 

non-invasive soft, malleable vesicular delivery carriers 

that enable drugs to reach the deep skin layers and/or the 

systemic circulation and enhanced the delivery of active 

agents. They’re composed of phospholipids, 

(phosphatidylcholine, phosphatidylserine, phosphatitidic 

acid), high concentration of ethyl alcohol (ethanol) and 

water. As ethanol is known for its disturbance of skin 

lipid bilayer organization, the high concentration of 

ethanol makes the ethosomes unique; therefore, when 

integrated into a vesicle membrane, ethanol gives ability 

to the vesicle to penetrate the stratum corneum. Also, due 

to their high alcohol concentration, the lipid membrane is 

packed less tightly than typical vesicles. However it has 

equivalent stability, permitting an additional malleable 

structure and improves drug distribution ability in 

stratum lipids.
[13,14,15] 

within the pharmaceutical, 

biotechnology, veterinary, cosmetic, and nutraceutical 

markets the Ethosomes were found to be suitable for 

various applications. These soft vesicles are often 

modulated from tens of nanometres to microns.
[6,16] 
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Fig.2: Ethosomes and types different types of nano vesicles.

[16,17] 

 

Ethosomes are mainly composed of multiple, concentric 

layers of flexible phospholipid bilayers, with a relative 

high concentration of ethanol (20-45%), glycols and 

water.
[18,19]

  They have high penetration of the horny 

layer of the skin, which enhances the permeation of 

encapsulated drugs. The mechanism of permeation 

enhancement is attributed to the overall properties of the 

system.
[20,21] 

 

ETHOSOMAL SYSTEM TYPES 

1. Classical Ethosomes
[22]

 

Classical ethosomes are a variation of classical 

liposomes, consisting of phospholipids, high ethanol 

concentrations of up to 45 % w / w, and water. Classical 

ethosomes for transdermal drug delivery were stated to 

be superior to classical liposomes because they were 

smaller and had negative ζ -Potential for greater 

efficiency without clogging. Moreover, in contrast with 

classical liposomes, classical ethosomes displayed 

improved skin permeation and stability profiles. The 

molecular weights of drugs caught in traditional 

ethosomes ranged from 130.077 Da to 24 kda. 

 

2. Binary ethosomes 

Binary ethosomes were introduced by Zhou et al. We 

were created essentially by adding a different form of 

alcohol to the classical ethosomes. Propylene glycol 

(PG) and isopropyl alcohol (IPA) are the most widely 

used ethosomes in binary alcohols. 

 

3. Transethosomes 

Transethosomes are the latest generation of ethosomal 

systems and were first recorded in 2012 by Song et al. 

This ethosomal system includes the basic components of 

classical ethosomes and an additional compound such as 

a penetration enhancer or an edge activator (surfactant) 

in its formula. In an attempt to combine the advantages 

of classical ethosomes with deformable liposomes 

(transfersomes) in one formula to generate 

transethosomes, these novel vesicles were formed. 

Several researchers have reported superior 

transethosomal properties over traditional ethosomes. 

Different forms of edge activators and penetration 

enhancers were investigated in order to achieve better 

characteristic ethosomal systems. Transethosomes with 

molecular weights ranging from 130.077 Da to 200–325 

kda have been reported to entrap drugs. 

 

MECHANISM OF PENETRATION 

The basic advantage of ethosomes over liposomes is the 

increase permeation of drug. The mechanism of 

penetration of the ethosomes in and through the skin is 

not yet completely clear. But it is suggested that the drug 

absorption probably occurs in following two phases. 

1. Ethanol effect; according the first mechanism, 

ethosomal formulations contain ethanol in their 

composition that interacts with intercellular lipid 

molecules in the polar head group region, thereby 

increasing their fluidity and decreasing the density 

of the lipid multilayer, which results in an increase 

in membrane permeability. 

2. Ethosomes effect; the high alcohol content is 

expected to results in increased skin permeability. 

So the ethosomes permeates very easily inside the 

deep skin layers, where it got combined with skin 

lipids and releases the drugs into deep layer of 

skin.
[22]

 

 

Advantage of high alcohol content 

Ethanol is an established efficient permeation enhancer 

and is present in quite high concentration(20-50%) in 

ethosomes. However, due to the interdigitation effect of 

ethanol on lipid bilayers, it was commonly believed that 

vesicles could not coexist with high concentration of 

ethanol. Touitou discovered and investigated lipid 

vesicular systems embodying ethanol in relatively high 

concentration and named them ethosomes. The basic 

difference between liposomes and ethosomes lies in their 

composition. The synergistic effect of combination of 

relatively high concentration of ethanol (20-50%) in 

vesicular form in ethosomes was suggested to be the 

main reason for their better skin permeation ability. The 

high concentration of ethanol (20-50%) in ethosomal 

formulation could disturb the skin lipid bilayer 
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organization. Therefore, when integrated into a vesicle 

membrane, it could give an ability to the vesicles to 

penetrate the SC. Furthermore, due to high ethanol 

concentration the ethosomal lipid membrane was packed 

less tightly than conventional vesicles but possessed 

equivalent stability. This allowed a softer and malleable 

structure giving more freedom and stability to its 

membrane, which could squeeze through small openings 

created in the disturbed SC lipids. In addition, the 

vesicular nature of ethosomal formulations could be 

modified by varying the ratio of components and 

chemical structure of the phospholipids. 

 

Table 1: Different Additive Employed In preparation of Ethosomes.
[21-24]

 

CLASS EXAMPLES USES 

Phospholipid 
Soya phosphatidyl choline, Dipalmityl 

phosphatidyl choline, Egg phosphatidyl choline. 

As vesicles forming 

Component 

DYE 
Rhodamine red, Rhodamine-123,6- Carboxy 

fluorescence, Fluorescent Isothiocynate (FITC) 
For characterization study 

Cholesterol Cholesterol 
For providing the stability to vesicle 

membrane 

Vehicle Carbopol D-934 As a skin penetration enhancer 

Polyglycol Propylene glycol, Transcutol RTM As a skin penetration enhancer 

Alcohol 
Isopropyl alcohol, 

Ethanol 

For providing the softness 

for vesicle membrane As a penetration 

enhancer 

 

Advantages 

1. Delivery of large and diverse group of drugs 

(peptides, protein molecules) is possible. 

2. Safe composition, with non-toxic components. 

3. Components are approved for pharmaceutical and 

cosmetic use. 

4. High patient compliance. 

5. Simple technique as compared to Iontophoresis and 

Phonophoresis. 

6. Passive, non-invasive and is available for immediate 

commercialization. 

7. Wide range of application in Pharmaceutical, 

Veterinary, Cosmetic field. 

8. More penetration through skin as compared to 

conventional forms.
[25-30] 

9. Ease of industrial scale-up: Relatively simple to 

manufacture with no complicated technical 

10. Investments required for production of ethosomes. 

Multiliter amounts can be conveniently prepared for 

ethosomal formulation. 

11. Ethosomes enhance permeation of drugs 

across/through the skin in an efficient manner, 

thereby enabling the drug to reach the desired site in 

the skin or to the blood. 

12. Higher entrapment efficiencies of drugs when 

compared to liposomes can be observed. 

13. Excellent stability over long periods can be 

observed. 

14. Alcohol in the ethosomes acts as natural 

preservative, and hence there is no necessity to add 

any other preservative. 

15. The cost of manufacturing ethosomes is very cheap. 

16. The transport of drugs across the skin is not 

concentration dependent 

 

Disadvantages 

1. Ethosomal administration is n't a way to attain 

speedybolus sort drug input, rather it always 

designed to supply slow, sustained drug delivery. 

2. The molecular size of the drug ought to be cheap 

that it ought to be absorbed percutaneous. 

3. Adhesive may not adhere well to all types of skin. 

4. May not be economical. 

5. Poor yield 

6. Skin irritation or dermatitis due to excipients and 

enhancers of drug delivery systems. 

7. Just in case if shell protection is ineffective then the 

ethosomes could coalescence and fall aside on 

transfer into water. 

8. Loss of product during transfer from organic to 

water media.
[30] 

 

METHODS OF PREPARATION OF 

ETHOSOMES
[31, 32] 

Ethosomes can be prepared by three methods that is; 

1. Cold method 

2. Hot method 

3. Classic Mechanical Dispersion Method 

 

1. Cold Method 

In a covered vessel at room temperature phospholipid, 

drug and other lipid materials are dissolved in ethanol by 

vigorous stirring with the use of mixer. During stirring 

propylene glycol or other polyol is added. At 300C, in a 

water bath the mixture is heated. In a separate vessel 

water is heated to 300C and is added to the mixture, 

which is then stirred for 5 min in a covered vessel. Using 

sonication or extrusion method vesicle size of ethosomal 

formulation can be decreased to desire extend. The 

formulation is stored under refrigerator finally. 

 

2. Hot method 

At 400C phospholipid is dispersed in water by heating in 

a water bath until a colloidal solution is obtained. 

Ethanol and propylene glycol are mixed in a separate 

vessel and heated to 400C.The organic phase is added to 

the aqueous phase, once both mixtures reach 400C. 

Depending on hydrophilic/ hydrophobic property of the 
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drug it is dissolved in water or ethanol. Using probe 

sonication or extrusion method the vesicle size of 

ethosomal formulation can be decreased to the desire 

extent. 

 

3. Classic Mechanical Dispersion Method 

Soya phosphotidylcholine is dissolved in a mixture of 

ethanol: chloroform (1:3) in round bottom flask. The 

organic solvents are removed using rotary vacuum 

evaporator above lipid transition temperature to form of 

a thin lipid film on wall of the flask. Finally, traces of 

solvent mixture are removed from the deposited lipid 

film by leaving the contents under vacuum overnight. 

Hydration is completed with totally different 

concentration of hydroethanolic mixture containing drug 

by rotating the flask at appropriate temperature. 

 

CHARACTERIZATION OF ETHOSOMES
[34,35,37]

 

1. Vesicle shape 

Ethosomes visualized by using transmission electron 

microscopy (TEM) and electron microscope (SEM). 

 

2. Size and zeta potential 

Ethosomes particle size can determined by dynamic light 

scattering (DCS) potential of formulation. Zeta potential 

was determined using zetasizer. Measurements were 

performed on the same samples prepared for size 

analysis. Zeta potential indicates the degree of repulsion 

between adjacent, similarly charged particles in 

dispersion system. 

 

3. Entrapment efficiency 

The entrapment efficiency of drug increased by ultra-

centrifugal technique . Ultracentrifugation is the widely 

used technique to measure the entrapment efficiency of 

ethosomes. The vesicles are separated in a high speed 

cooling centrifuge at 20,000 rpm for 90 minutes in the 

temperature maintained at 4°C. Separate the sediment 

and supernatant liquids determine the amount of drug in 

the sediment by lysing the vesicles using methanol. From 

this, determine the entrapment efficiency by the 

following equation, 

Entrapment efficiency = DE ⁄ DT x 100 where, 

DE - Amount of drug in the ethosomal sediment 

DT - Theoretical amount of drug used to prepare the 

formulation (Equal to amount of drug in supernatant 

liquid and in the sediment. 

 

4. Transmission temperature 

The vesicular lipid system by transition temperature can 

determine by differential scanning calorimeter. 

 

5. Surface tension activity measurement 

The surface tension of drug measured by Dunouy tension 

meter. 

 

6. Drug content 

Drug content can be determined by using 

spectrophotometer. This can quantify by high 

performance liquid chromatographic method.
[37,38] 

 

7. Vesicle stability 

The ability of ethosomal preparations to retain the drug 

(i.e., drug-retentive behavior) can be checked by keeping 

the preparations at different temperatures, i.e., 25 ± 2°C 

(room temperature, RT), 37 ± 2°C and 45 ± 2°C for 

different periods of time (1, 20, 40, 60, 80 and 120 days). 

The ethosomal preparations were kept in sealed vials (10 

ml capacity) after flushing with nitro-gen. The stability 

of ethosomes was also determined quantitatively by 

monitoring size and morphology of the vesicles using 

DLS and TEM. 

 

8. Skin permeation studies 

Preparation of ethosomal to penetrate in the skin layer 

can be determined by CLSM conaofocal laser scanning 

microscopy (CLSH).
[37,38] 

 

9. Drug content
[37-40] 

Drug can be quantified by a modified high performance 

liquid chromatographic method. 

 

Table 2: Applications of herbal ethosomes.
[39,40]

 

Formulation Biological Activity Application of emulsion formulation 

Ammonium Glycyrrhizinate 

Ethosomes 
Anti-inflammatory 

Increases of in-vitro percutaneous permeation 

and significantly enhanced anti-inflammatory 

activity. 

Tripterygium wilfordi Anti-inflammatory 
High entrapment efficiency, good 

Percutaneous permeability. 

Podophyllum hexandrum 
Purgative,antirheumatic, antiviral 

and antitumor 

Higher entrapment efficiency and 

enhance its therapeutic effect. 

Sesbania grandiflora Anti-microbial Enhances transdermal permeation. 

Sophora alopecuroides 
Anti-endotoxic, anticancer, 

and anti-inflammatory 
Enhance drug deliver and stability. 

Sophora flavescens Cardioprotective, Antiinflammatory Improve percutaneous permeation. 
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Table 3: Research reports on ethosomes as a carrier for topical and transdermal delivery of herbal drugs and 

nutraceuticals.
[41]

 

Drug Aim of work Formulation Results 

Colchicine (Singh 

et al. 2009) 

Elastic liposomal formulation 

for sustained delivery of 

colchicine: In vitro 

characterization and In vivo 

evaluation of anti gout activity 

Suspension 

This study reveals that elastic liposomal 

formulation of colchicine possesses a 

greater potential to enhance skin 

accumulation, prolong release, and 

improve the site specificity of colchicines 

Vitamin A 

palmitate, vitamin 

E, vitamin C 

(Koli et al. 2008) 

Development of anti-oxidant 

ethosomes of vitamin a 

palmitate, vitamin E, vitamin 

C for topical delivery 

Gel 

The anti oxidation of PC was found to 

increase due to the synergistic interaction 

of all three together, as compared to 

individual use 

 

CONCLUSION 

Ethosomal a novel drug delivery system is advantageous 

in delivering the herbal drug at the site of action which 

minimises the toxic effect with the increase in 

bioavailability.it help to act effectively and penetrate at 

higher rate. Ethosomes showed enhanced permeability, 

sustained action and high entrapment of drug. Though 

ethosomes have drawbacks such as drug leakage in case 

of incomplete shell-locking, ethosomes act as self-

permeating structures through stratum corneum, hence 

they are considered to be promising topical drug delivery 

systems. Formulation of ethosomal patch releases the 

drug at fixed doses. 
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