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ABSTRACT 

Background: Ethosomes are transdermal drug delivery system and 

preferred over other liposomal drugs pertaining to high permeation 

through skin. The increased permeation is caused due to use of ethanol, 

which provides important benefits such as improved drug delivery, 

patient compliance, comfort, easy to administer. Main Text: Ethanol’s 

have unique structure which helps in encapsulating highly lipophilic 

molecules such as cannabinoids, testosterone and minoxidil, and some 

cationic drugs such as propranolol, trihexaphenidyl, Cyclosporine, 

insulin, salbutamol etc. This types of enhanced drug delivery of 

bioactive molecules through skin by means of ethosomal carrier cause 

numerous challenges and opportunities for future development. This 

review is focused on Advantage, method of preparation, application, 

evaluation, herbal product and recent patents of Ethosomes. 

Conclusion: Ethosomes are more stable than other conventional 

liposomes. They are safe, have more efficacy and long-term stability, and can be 

manufactured easily. Ethosomes is a new trend of transdermal drug delivery and is successful 

in delivering through skin. In this system, side effects are minimized and it has better 

penetration ability. The ability to encapsulate hydrophilic drugs, cationic drugs, proteins and 

peptides has opened new challenges and opportunities for development of novel improved 

therapies on the market. Considerable research has been conducted to characterize the novel 

non-invasive carrier. Such development may further increase the range of transdermal 

applications. 
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1. INTRODUCTION 

Transdermal drug delivery system (TDDS) replaced oral drug delivery systems, as it eliminat

es gastrointestinally interferences and presystemic metabolism. Thus only the lipophilic drugs 

having low molecular weight (< 500 Da) so they can pass through it.
[1,2] 

Various methods 

have been adopted by different researchers to enhance the permeability of medicines through 

the skin, including chemical and physical improvement such as iontophoresis, sonophoresis, 

etc. The drug's permeability through stratum cornea barrier was also improved by liposomes, 

niosomes, transferosomes and ethosomes.
.
 Unlike classic liposomes 

[3]
,  ethosomes, which are 

known for supplying drugs to the outside layers of skin, can increase permeation through the 

barrier of the stratum.
[4,5] 

Ethosomes penetrate the skin quicker and have much greater 

transdermal flux than standard liposomes.
[6,7] 

Transdermal delivery is an alternative to oral 

medicines and an alternative to hypodermic injections.
[8-12]

 

 

2. ETHOSOMES  

―Ethosomes are ethanolic liposomes‖.Ethosomes are non-invasive delivery carriers that 

reaches deep into the skin. The vesicles are used in cellular communication for transportation. 

It is also used for the long term to regulate the release frequency of drugs. The major 

advances in vesicle research is to find the vesicle derivative called Ethosomes.
[9]

 

 

Ethosomes are modified established drug carrier liposomes. It includes elevated 

concentrations of phospholipids, alcohol and water. Ethosomes are made of phospholipids, 

ethanol, and water and are soft vesicles. Ethosomes are of different sizes ranges from 

nanometres (nm) to microns (µ). Ethosomes have higher transdermal flux. 

 

 

Fig 1: Diagram showing structure of Ethosomes.
[7]

 

 

Barupal et al. (2010) prepared Ethosomes to explore dermal administration of aceclofenac, 

which confirms the high loading capacity and stability of ethosomes.  
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It was concluded that –High drug loading capacity and concentration of both ethanol and 

phospholipid are essential factors to get better entrapment efficiency 

 

Table 1: Ingredients required for formulation of Ethosomes.
[13]

 

Class of Polymer Example Uses 

Phospholipid 

Soya phosphatidyl choline 

Egg phosphatidyl choline 

Dipalmityl phosphatidyl 

choline 

Distearyl phosphatidyl choline 

Vesicles forming component 

Polyglycol 
Propylene glycol transcutol 

RTM 
As a skin penetration enhancer 

Alcohol Ethanol, Isopropyl alcohol 
For providing the softness for vesicle 

membrane As a penetration enhancer 

Cholesterol Cholesterol 
For providing the stability to vesicle 

membrane 

Dye 

Rhodamine-123 

Rhodamine red 

Fluorence(FITC) 

6-Carboxy fluoresence 

For Characterization study 

Vehicle Carbopol 934 Gel forming agent 

 

3. DRUG PENETRATION THROUGH ETHOSOMES 

The unique feature of ethosomes is its ability to penetrate through the stratum corneum 

pertaining to high ethanol concentration. Moreover, it can also move deeper into small spaces 

through the loosely packed lipid multilayer while the conventional vesicles are unable to do 

that inspite of having similar stability.
[14,15]

 

 

Ethanol interact with the polar heads of lipid layers, reduces its tightness, and increase the 

flexibility of layer. It also aids in permeation by disturbing the stratum corneum barrier.
[16,17]
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Fig 2: Mechanism of Skin Permeation and Drug delivery by Ethosomes (R Rakesh et 

al). 

 

Table 2: Comparison between Liposomes, Transferosomes and Ethosomes.
[18]

 

Characters Liposome Transferosmes Ethosomes 

Vesicles Bilayer lipid vesicle 
2

nd
 generation elastic 

lipid vesicle carriers 

3
rd

 generation elastic lipid 

vesicle carrier 

Composition 
Phospholipids and 

cholesterol 

Phospholipids and 

edge activator 

Phospholipids and 

ethanol 

Characteristics 
Microscopic spheres 

vesicles 

Ultra flexible 

liposome 
Elastic liposome 

Flexibility Rigid in nature High deformability 
High deformability and 

elasticity 

Permeation 

Mechanism 
Diffusion/Fusion/Lipolysis 

Deformation of 

vesicle 
Lipid perturbation 

Extent of skin 

permeation 

Penetration rate is very 

less 

Can easily penetrate 

through paracellular 

space 

Can easily penetrate 

through paracellular 

space 

Route of 

administration 

Oral, parenteral, topical, 

and transdermal 

Topical and 

transdermal 
Topical and transdermal 
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4. METHODS OF PREPARATION 

Ethosomes are prepared by two methods viz. cold and hot techniques. Classical mechanical 

dispersion and active membrane methods are also reported by some researchers cold method 

is widely used for the preparation of ethosomes. 

 

Cold method 

In a coated container, phospholipid are dissolved in ethanol at room temperature. P.G 

(propylene glycol) and other polyols are added while stirring and this mixture is heated at 

30⁰ C. Drug is dissolved in aqueous or organic media according to its hydrophilic/lipophilic 

characteristics. Resulted ethosomal suspension was stirred and cooled at room temperature 

for further 5 minutes. Vesicle structure can be modulated by extrusion or sonication method. 

Prepared formulation must be stored at under cooling condition.
[19, 20] 

 

 

Fig 3: Cold method for the preparation of Ethosomes. 

 

Hot method 

Phospholipid are spread in water to form a colloidal solution and heated on water bath at 

40⁰ C. Ethanol and glycols are also heated at same temperature in a separate vessel. Organic 

phase was added to aqueous phase at once when temperature reaches at 40⁰ C and heating 

was continued for another 5 min Resultant ethosomal suspension is cooled at room 

temperature. Drug is dissolved in one of the phase according to the hydrophilic or lipophilic 

properties. Vesicle modulations are performed by the method of sonication or extrusion. 
[21]

 

Phospholipid+drug+other 

lipid material 

Dissolved in ethanol in 

covered vessel with 

vigorous stirring at room 

temperature 

Add propylene glycol 

at 40⁰C during stirring 

Heat mix upto 30⁰C Add water at 30⁰C 

Stirr for 5 min in 

covered vessel 

Size reduction by 

sonication or extrusion Store under refrigeration 
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Fig 4: Hot method for the preparation of Ethosomes. 

 

Classic mechanical dispersion method 

Phospholipid is dissolved into an organic solvent or its blend in a round bottom flask (RBF). 

Retire the organic solvent from the wall of the RBF by means of a rotary vacuum evaporator 

above fat transition temperature. Through keeping the content in vacuum overnight, traces of 

solvent from the deposited lipid film should be removed. The lipid film is then hydrated with 

the hydroethanol solution of the drug by turning the vial at the appropriate temperature and 

then cooling down at room temperature. Ethosomes must be kept under cooling.
[22]

 

 

5. BENEFITS OF ETHOSOMAL DRUG DELIVERY SYSTEM 

1. Large molecules can be supplied (peptides, protein molecules). 

2. The formulation includes non-toxic raw material. 

3. Ethosomes enhances the permeation of drug through skin.  

4. Now a day in Pharmaceutical, Veterinary, Cosmetic fields, ethosomal preparations are 

widely used.  

5. Patient compliance is better than other products.   

6. This method is simpler than other complicated methods such as Iontophoresis and 

Phonophoresis.  

7. The Ethosomal system is passive and non-invasive and can be sold immediately.
[23] 

 

 

6. CHARACTERIZATION OF ETHOSOMES
[24]

 

There are different type of methods of characterization of Ethosomes, they are as follows- 

 Physical Characterization: Different software are used to find out is it prepared in an 

economical way or not. (Motic Image plus,)&Malvern Zetasizer. 
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 Visualization: TEM & SEM are used.
[14]

 

 Vesicle size: Dynamic Light Dispersing (DLS) and Photon Correlations Spectroscopy 

(PCS) are used to determine the size of the particles. 

 Entrapment Efficiency: Ultracentrifugation technique is used to find out entrapment 

efficiency. 

 Transition Temperature: Differential Scanning Calorimetry (DSC) is used to find out 

the transition temperature in vesicle system.
[23]

 

 Surface Tension: The surface tension activity of drug in aqueous solution can be 

measured by the ring method in a Du Nouy ring tensiometer.
[23]

 

 Vesicle stability: DLS & TEM are used to find out the vesicle stability.
[25]

 

 Drug content: HPLC is used to determine the drug content.
[26]

 

 Penetration & Permeation studies: The penetration and permeation studies are based on 

Confocal Laser Scanning Microscopy (CLSM).
[27]

 

 

7. APPLICATIONS OF ETHOSOMES
[28] 

 Ethosomes have different type of applications and can be used for various purposes in 

drug delivery system. Ethosomes can be used in place of liposomes. Ethosomes have 

better penetration ability thus it is used in transdermal drug delivery. Ethosomes are used 

by skin penetration in hydrophilic and impermeable medicines. Different types of drugs 

are given with the help of ethosomal carrier.
[25]

 

 Ethosomes are used in cosmeceuticals, which increases the stability of the product and 

lower the skin irritation caused due to cosmetic chemicals, but the main factor is the 

composition and the vesicles sizes.
[29]

 

 Ethosomes are used for anti-arthritis drug because it overcomes the conventional oral 

therapy problems. 

 Ethosomes are used in transdermal delivery of hormones as it by pass the first pass 

metabolism. 

 Ethosomes are used in Herpetic infection in which 5% acyclovir is used. 

 Ethosomes are used to deliver the drug molecules, which is difficult to administer with 

other conventional dosage forms, but conventional transdermal product, have poor 

permeation. So formulation of these product increase the permeation and efficacy of the 

product.
[30]
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  Ethosomes are used in transcellular delivery.
[14]

 A study demonstrated better intracellular 

uptake of bacitracin, DNA and erythromycin using CLSM and FACS techniques in 

different cell lines. Better cellular uptake of anti-HIV drug zidovudine and lamivudine in 

MT-2 cell line from Ethosomes as compared to the marketed formulation suggested that 

ethosomes were attractive clinical alternative for anti-HIV therapy. 

 

8. RECENT ADVANCES IN ETHOSOMAL SYSTEM 

Table 3: Patents related to ethosomal drug delivery system. 

S.No. Title Patent No. Year 

1. 
Chinese medicinal Ethosomes herpes gel 

patch for treating zoster 
CN103536700 (A) 2014 

2. 
Leflunomide Ethosomes composition and 

its preparation method 
CN103800277 2014 

3. 
Ethosomes gel film coating agent with 

multiple wound repair effects. 
CN103893394 (A) 2014 

4. Bullatacin Ethosome gel CN102552147 (A) 2012 

5. Daptomycin Ethosome preparation CN103006562 (A) 2013 

6. 
Ethosome preparation of male hormone 

medicaments. 
CN102406605 (A) 2012 

7. Lidocaine Ethosomes CN102813624 (A) 2012 

8. Paclitaxel ethosome gel CN102579323(A) 2012 

9. Progesterone ethosome, CN102397255(A) 2012 

10. Acyclovir Ethosomes CN102133183 (A) 2011 

11. Podophyllotoxin Ethosomes CN102144972(A) 2011 

 

Rakesh R et al (2012) examined the feasibility of transdermal cromolyn-sodium delivery 

using a novel lipid-vein carrier ethosome. In-vitro drug releasing study reveal that optimized 

cellophane-based ethosomal formulations showed improved and prolonged drug delivery 

compared to standard liposomes. The results showed that ethosomes could be a successful 

carrier for cromolyn sodium transdermal delivery.
[31]

 

 

Saxena Gk et al (2010) worked on the transdermal supply of hydrophobic medication 

through ethosomes. Results suggested that Ethosomes can boost the transdermal flux and 

prolong release and serve as an appealing route for continuous stavudine delivery.
[32]

 

 

Nikalje AP et al (2012) focused on the review of Ethosomes as a novel tool for transdermal 

drug delivery. The study showed the preparation, benefits, structure, the characterisation and 

assessment of Ethosomes. Ethosomal carrier allow the creation of new, enhanced 

therapies.
[33]
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Zhen Z et al. (2012) proposed the study to characterize a novel transdermal delivery system 

i.e. Ethosomes containing 5-fluorouracil. Ethosomes with the use of Confocal Laser Scanning 

Microscopy have been evaluated for penetration in the skin and the Hyper Tropical Scar 

(HS). After a 24-hour implementation, the intensity of fluorescence was highest in Ethosome-

Scar followed by Ethosome-Skin. The resulted proposed HS as an efficient carrier for 

ethosomes.
[34]

 

 

Ferrara et al (2004) have focused on the comparative preformulation evaluation of 

Ethosomes and liposomes of Azelaic acid. The findings showed that the release rate from the 

ethosomes was faster than the liposomal structures. It has been found that Ethosomes with the 

largest ethanol level released faster than others.
[35]

 

 

Xingyan Liu et al (2011) developed a stable formulation with good entrapment efficiency, 

release rate, and transdermal absorption. The study revealed that ligustrazine patches could 

improve absorption and bioavailability of drug in comparison to standard administration of 

ligustrazine.
[36]

 

 

Sarat CC et al (2012) examined the comparative assessment sonicated and un-sonicated 

Ketoconazole encapsulated Ethosomes Drug encapsulated ethosomes were prepared using 

―Hot‖ method technique. For Ethosomes comprising 30 percent sonic ethanol in vitro drug 

release of Ketoconazole was enhanced. Evaluation trials revealed improved characteristics 

with growing levels of ethanol and vesicles subjected for sonication through advanced 

Ethosomes of ketoconazole.
[37]
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9. HERBAL ETHOSOMES 

Table 4: Formulation of herbal ethosome. 

Botanical 

Source 
Formulation Biological activity Active Ingredients 

Drawback of 

traditional 

Dose 

Application of 

emulsion 

formulation 

Method of 

preparation 

Glycyrrhiza 

glabra 

Ammonium 

Glycyrrhizinate 

Ethosomes 

Anti-Inflammatory Glycyrrhizic Acid 
Poor 

permeability 

Increase of in vitro 

percutaneous 

permeation and 

significantly 

enhanced anti-

inflammatory activity 

Solvent dispersion 

method 

Tripterygium 

wilfordi 
Triptolide Anti-inflammatory Diterpene Tricpoxide 

Poor water 

solubility and 

toxicity 

High entrapment 

efficiency, good 

percutaneous 

permeability 

combining 

filming 

rehydration 

method ultrasonic 

method 

Podophyllum 

hexandrum 
Podophyllotoxiin 

Purgative,antirheumatic,antiviral 

and antitumor 
Etoposide and Teniposide 

Slow 

pharmacological 

action 

Higher entrapment 

efficiency and 

enhance its 

therapeutic effect 

Solvent dispersion 

method 

Sesbania 

grandiflora 

Sebania 

Ethosomes 
Anti -microbial 

Leucocyanidine and 

cyaniding 

Poor 

permeability 

Enhanced 

transdermal 

permeation 

Solvent dispersion 

method 

Sophora 

alopecuroides 

Sophora 

Ethosomes 

Antiendotoxic,anti-cancer and 

anti-inflammatory 

Sophocarpine, matrine, 

oxymatrine, Sophoridine 

Low 

percutaneous 

penetration and 

bitter taste 

Enhanced drug 

delivery and stability 

Transmembrane 

pH gradient active 

loading method 

Sophora 

flavesens 

Matrine 

Ethosomes 

Cardioprotective,Anti-

inflammatory 

Matrine and oxymatrine 

alkaloids 

Lower 

bioavailability 

Improve 

percutaneous 

permeation 

Solvent dispersion 

method 
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9.1. Sea buckthorn leaf 

SBT are collected from its region such as Leh, Ladakh, India then it is authenticated and see 

that if they were analytical standard. It is extracted by cold percolation method to prepare 

75% ethanolic extract of dried SBT leaves.
[38]

 

 

9.2. Green tea leaves 

Green tea leaves have many benefits such as it contain polyphenol from flavonoid groups and 

it is catechin type. Catechin can help in the treatment of damage skin and it has anti-

inflammatory and antioxidant activity.
[39]

 

 

9.3. Glycyrrhiza glabra 

It is a perennial herbaceous agent that has been used for thousands of years as flavouring in 

food and medicinal products. The root of Licorice has been commonly used in the globe since 

ancient times to treat cough. The substance includes active substances, such as glycyrhizin, 

glycyrrhtinic acid, flavonoids and chalcones. Because of their steroid-like structure, the 

primary active compounds are the glycyrrhizin and glycyrrhetinic acid and are powerful 

inhibitors of cortisol metabolism. Cough, colds, asthma and COPD have been treated by 

using the root of this plant.
[40]

 Glycyrrhizine is the main active substance produced by plant 

G, triterpenic glycoside. In an Ovalbumin-induced experimental asthma mouse model, 

glycyrrhizine alleviated asthma allergic. It also decreased IgE concentrations of OVA 

specifics and the IgG2a complete serum upregulation. These findings suggested that IgE-

stimulating cytokines decreased glycyrhizine interfered with manufacturing. 

 

9.4. Zingiber officinale 

Zingiber officinale is a dietary component frequently referred to as ginger. Plant rhizome is 

used for cold, asthma and bronchitis treatments.
[40]

 Antibacterial activity is present in the 

ethanolic extract from the ginger rhizome to control respiratory pathogens. Fresh ginger is 

antiviral in the formation of plaque on airway epithelium, caused by human pulmonary 

syncytial virus.
[41] 

The ginger-enhanced diet showed a reduced serum level of inflammatory 

cytokines IL-1, IL-6 and TNF-α in a research of patients living with acute respiratory distress 

syndrome.
[42] 

In addition, Inhibited the production of LPS stimulated macrophages by 

Gingerol, an active component of ginger from TNF-α, IL-1β and IL-12.
[40,43]
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9.5. Piper longum 

Piper longum (family Pipperaceae) is a significant for traditional medication used in Asia and 

the Pacific islands, for the treatment of tuberculosis and respiratory tract diseases.
[44]

 In the 

therapy of asthma infantile, the fruits and roots of this plant are used.
[45, 46]

 In experimental 

animal research, the alcoholic extract of P. longum fruit showed immunomodulatory 

potential.
[47]

 Piperine is a significant isolated alkaloid in P. longum fruits and has been 

reported to inhibit the release into an ovalbumin-induced asthma model of Th-2 mediated 

cytokines, eosinophilic infiltrations and airway hyper responsiveness.
[45]

 

 

9.6. Solanum xanthocarpum 

The annual herb-based plant is Solanum xanthocarpum, which in traditional Indian medicine 

is often referred to as kantkari. It is mentioned as an asthma and bronchitis therapy in 

Ayurveda. Beer juice has reportedly been helpful for sore throat. Solanum xanthocarpum has 

been used in the medical scheme of Siddha, especially in the southern portion of India, for the 

therapy of respiratory diseases. Powder treatment of entire S crops. The distinct parameters of 

asthmic lung function trials were enhanced by xanthocarpum.
[48]

 

 

9.7. Tylophora indica 

Tylophora indica (family Apocynaceae), a permanent climbing plant used in the Ayurveda 

Medication System. The plant leaves have been used widely to treat multiple allergic and 

inflammatory conditions such as bronchial asthma, bronchitis, and bipolar fever. The 

potential of Indica is anti-asthmic and anti-allergic.
[49]

 

 

Plastic extracts inhibited the response of Schultz-Dale and systemic anaphylaxis in pigs.
[50]

 

The cellular immune responses were inhibited in experimental designs by the indica 

leaves.
[51]

 

 

Tylophorin is a significant T-plant alkaloid. In experimental research, anti-inflammatory, 

antiasthmatic, and antianaphylactic potential have been recorded.
[52] 

 

 

9.8. Bryophyllum pinnatum or Kalanchoe integra 

The Crassulaceae family showed multiple pharmacological events, such as anthelmintic, 

immunosuppressive, wound healing, hepatoprotective, anti-inflammatory, antidiabetic, anti-

oxide, antimicrobial, analgesic, antipyretic and anti-pyretic activities. Boiled leaf extracts are 

helpful for the control of acute or chronic bronchitis, pneumonia, bronchial asthma or 
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palpitation in respiratory illnesses. Flavonoids and Tannins had positive impacts in bronchial 

asthma management, and scientists have demonstrated anti-histamine and anti-anaphylactic 

impacts of Kalanchoe species.
[39]

 It could thus be a potential nutraceutical for the 

management of airway remodelling of bronchial asthma, with anti-inflammatory activity.
[53]

 

 

10. STABILITY OF ETHOSOMES 

Ethosomes have much more stability than other conventional liposomes.
[54] 

Leakage is the 

major problem associated with ethosomes as well as they fuse together to grow large 

vesicles.
[55]

 

 

11. FUTURE ASPECTS OF ETHOSOMES 

In ethosomal preparation, special focus done in skin delivery of protein and other macro 

particles. Novel Therapeutic technology (NTT) increase in demand for biopharmaceutical 

products for treating deep skin infection, herpes, hormone deficiency, inflammatory disorder, 

atopic dermatitis and erectile dysfunctioning. 

 

CONCLUSION 

Ethosomes are more stable than other conventional liposomes. They are safe, have more 

efficacy and long-term stability, and can be manufactured easily. Ethosomes is a new trend of 

transdermal drug delivery and is successful in delivering through skin. In this system, side 

effects are minimized and it has better penetration ability. The ability to encapsulate 

hydrophilic drugs, cationic drugs, proteins and peptides has opened new challenges and 

opportunities for development of novel improved therapies on the market. Considerable 

research has been conducted to characterize the novel non-invasive carrier. Such 

development may further increase the range of transdermal applications. 
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