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ABSTRACT 

Transdermal drug delivery's main drawback is that most drugs only penetrate the skin poorly 

into the human skin. The skin's basic defence mechanism is contained within the stratum 

corneum, being the top layer (SC). Various approaches have been created to make the skin 

barrier more vulnerable. Ethosomes and Liposomes in cosmetics and pharmaceuticals are 

used for skin penetration. Ethosomes are elastic nanovesicles made of phospholipids and 

include ahigh ethanol concentration (20–45%). It is well known that ethanol effectively 

improves permeability, drug deposition, strong flexibility and deformability which have been 

included in vesicular systems to create elastic nanovesicles. Compared to hydroalcoholic 

solutions or standard liposomes, the ethosomal systems are significantly very effective in 

chemical delivery to the skin regarding amount and depth. Transdermal delivery has become 

simple due to their distinct structures and high levels of ethanol, which has improved the 

efficacy of the drugs and patient compliance. Ethosomal dispersions are included in creams, 

patches, and gels for convenient use and stability. Because of their better composition, 

ethosomes have a number of advantages over conventional liposomes when it comes to 

therapeutic drug delivery for conditions like alopecia, acne, skin infections, psoriasis and 

hormone imbalances, respectively. This article offers a thorough analysis of the ethosomal 

system and a prediction of its effectiveness as a nanocarrier for transportation of active 

substances to the skin.  
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INTRODUCTION 
 

One of the key subjects of pharmaceutical research is the controlled delivery of drugs into the 

body. Effective drug delivery is just one aspect of optimal therapy, in addition to proper drug 

selection.1-3 When compared to the conventional oral administration route, transdermal 

delivery exhibits additional benefits, including reduced presystemic metabolism, more 

contained delivery, avoidance of incompatible delivery caused by food interactions and 

prevention of drug breakdown inside the stomach’s extremely acidic environment.1-5 

Naturally, altering the vehicle or using a drug carrier concept is the greatest way to increase 

drug penetration and/or localisation.5-8 Paul Ehrlich and Bangham proposed the idea of using 

liposomes as a cure for treating numerous ailments. Drugs that are hydrophilic or lipophilic 

can be entrapped in the body by liposomes, which are tiny lipid vesicles that contain water. 

Many drugs used to treat locally or systemically spread diseases were delivered by liposomes 

via transdermal and topical delivery routes. Since they are non-toxic, eco-friendly, capable of 

enclosing lipophilic as well as water-soluble compounds, liposomes have many benefits as 

drug delivery vehicles. Different generations of liposomes are developed to subdue this 

barrier effect because conventional liposomes have various drawbacks regarding the ability 

of penetrating the stratum corneum barrier to the skin. Comparison of various vesicular 

carriers with various distinguishing characteristics is shown in Table 1. Developed by 

Touitou, ethosomes are the third generation of elastic lipid carriers. Ethosomes are ethanol-

modified liposomes that serve as reservoir systems for the continuous delivery of medication 

to the target region. 7-12 Ethosomes are flexible vesicles that release drugs into several layers 

of skin by acting with ethanol effect and lipid penetration. Additionally, ethanol may provide 

vesicles soft, flexible qualities that make it easier for them to enter the skin’s deep layers.10-13 

The skin delivery method has gained popularity and convenience over time as a more 

effective means of delivering drugs while avoiding the drawbacks of parenteral and oral 

route. Skin delivery is a simple, non-invasive option to parenteral route that offers a number 

of benefits, including avoiding presystemic metabolism, improved patient consent, resulting 

elevated plasma concentrations and minimizing systemic side-effects. Transdermal and 

topical drug delivery are both included in skin delivery. Without needing to focus on 

systemic circulation, topical delivery is designed for treating a local dermatological disease. 

Topical formulations include, for instance, local anesthetics, anti-fungal and anti-acne 

medications, anti-inflammatory drugs.14 Different kinds of nanocarriers exist, such as lipid-

formed, polymer-formed and surfactant-formed ones. Vesicular systems are more adaptable 

with the skin because they are made with lipids found in the skin. Due to their favourable 

qualities, including affordability, biodegradability and an easy creating procedure, liposomes 

have been the subject of substantial research. Liposomes, however, are typically confined to 

the SC or the top skin layers of the epidermis since they are unable to easily permeate 

through the skin layers. 16,17 Instead, because of their unique characteristics, such as their 

great deformability and flexibility, ethosomes are the vesicular carriers with improved skin 

delivery qualities. In addition to having a smaller vesicle size ranging from tens of 

nanometers to microns depending on the composition, ethanol also gives ethosomes great 

deformability, fluidity and stability. 18,19 Therefore, ethosomes appear to be better than 

traditional liposomes or traditional hydro-alcoholic solutions as to increasing the extent and 

effectiveness of skin penetration, according to a number of studies. 20,21 
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Table 1: Different Characteristics between Conventional Liposomes and Ethosomes8 

 

Characters Liposomes Ethosomes 

Vesicles Lipid bilayer vesicle Stretchy lipid vesicle carriers 

of 3rd generation 

Flexibility Naturally rigid Great deformability and 

elasticity due to ethanol 

Administration Route Parenteral, Transdermal, 

Topical and Oral 

Transdermal and Topical 

Characteristics Microscopic Spheres 

(Vesicles) 

Elastic Liposomes 

Permeable Mechanism Diffusion/Lipolysis/Fusion Lipid Perturbation 

Composition Cholesterol and 

Phospholipids 

Ethanol and Phospholipids 

Skin Penetrating Extent Low penetration rate between 

the stratum corneum due to 

hard shape and size 

Ability to easily enter the 

paracellular space with the 

help of ethanol effect 

Marketing Products Doxil, Ambisome Decorin Cream, Nanominox 

Limitations Unable to penetrate deep skin 

layers 

No soluble drug in ethanol 

 
 

ETHOSOMES AND CONVENTIONAL LIPOSOMES  

 

ETHOSOMES 

 

Ethosomes, which are further unique lipid carriers made of ethanol, phospholipids, and water, 

were created by Touitou in 1997. They are capable of enhancing skin delivery of many 

drugs.22 An effective permeating enhancer, ethanol is thought to work by interfering with the 

stratum corneum's intercellular area. These soft vesicles are new vesicle carriers for improved 

skin delivery. Drugs can enter the systemic circulation and/or deeper skin layers thanks to 

ethosomes, which are non-invasive delivery vehicles. The ethosomes are special due to the 

high ethanol capacity because ethanol is well-known to distort the lipid bilayers structure in 

the skin. The ability to permeate the stratum corneum is thus provided when it is integrated 

into a vesicle's membrane. Additionally, despite having equal stability, the lipid membrane of 

the stratum corneum lipids is packed loosely than typical vesicles due to their high ethanol 

collection. This permits a more pliable shape and enhances the ability to distribute drugs in 

these lipids. In particular, multilamellar vesicles are produced when an aqueous solution is 

mixed with an ethanol solution of phosphatidylcholine.23 Additionally, it provides the system 

with a negative surface charge that stops vesicles from aggregating and drugs from leaking. 

Ethanol and phosphatidylcholine interact to give vesicles their flexible nature. By substituting 

the hydrophilic head group, the solvent actually lowers the phase transition temperature of 

phosphatidylcholine, which facilitates the transition from the gel state to the high elastic 

liquid crystalline state.24,25 In fact, ethanol's capability to operate as a penetration enhancer, 

encouraging deeper skin permeation or straight into systemic circulation, is its most crucial 

component in the formulation. First, ethanol alters the stratum corneum's normal 

arrangement, increasing the permeability of lipid membrane. The vesicles then create their 

own paths by moving through the disrupted stratum corneum due to their elastic nature.26 The 

drug release with the transdermal absorption is finally produced by the fusing of ethosomes in 
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deep skin layers.27 It should be noted that ethanol appears to have a considerable impact on 

the permeation flux; as a result, the permeation flux increases with increasing ethanol 

content.28 The precise method of transdermal delivery is still being researched, despite the 

seamer route of skin penetration having been suggested as a potential mechanism of 

ethosome delivery.29 Ethosomes have a number of advantages over other vesicular systems, 

including effectiveness in non-occlusive and occlusive conditions, improved intracellular, 

transdermal and dermal delivery, ultra-elastic structure, smaller vesicle size, ability of 

enclosing both water and non-water soluble drugs, increased stability, multidisciplinary 

application and good consent.30-32 There are many ethosomal formulations present on the 

market now for cosmetic purposes, and ethosome delivery systems have recently been the 

subject of patent applications.33,34 Although some authors have claimed that the formulation's 

residual ethanol concentration may cause skin irritation, other authors have shown their 

safety through an in vivo irritation research.34,35 In specifically, the potential irritant reactions 

brought on by cutaneal application of nanoparticulate systems were assessed with a patch test 

carried out on 20 healthy patients, revealing that ethosomes are categorised as non-irritating 

when tested on human skin.  

Diagrammatic representation of ethosomes is shown in Figure 1. 

 
Figure 1: Diagrammatic Representation of Ethosomes 36 

 

LIPOSOMES 
 

The Greek words “Lipos” (meaning “fat”) and “Soma” (meaning “body”) are the source of 

the name "liposome". Alec D. Bangham created the first liposomes in England in 1961 while 

researching phospholipids and blood coagulation.37 Alec Bangham was the first to explain 

how membrane particles, such as phospholipids, combine with water to create the distinctive 

structures that are called liposomes.38 He discovered that when phospholipids and water were 

combined, the molecules instantly constructed a sphere because only one end of each 

molecule is soluble in water while the other end is not soluble in water. Drugs soluble in fats 
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are integrated into the phospholipid layers, while drugs soluble in water are introduced to a 

water trap inside the accumulation of hydrophobic ends. Vesicles called liposomes might 

have a lot, a little, or only one phospholipid bilayer inside of them. Polar medicinal molecules 

can be enclosed due to the liposomal core's polar nature. In the phospholipid bilayer, 

amphiphilic and lipophilic compounds are solubilized in accordance with their affinity for 

phospholipids. Liposomes can be created as a gel, cream, dry powder, aerosol and a 

suspension that is semisolid. They are given topically or parenterally in vivo. Liposomes are 

frequently detected as foreign molecules and endocytosed by Mononuclear Phagocytic 

System (MPS) cells, who primarily fixed Kupffer's cells in the spleen and liver.39 By getting 

pharmaceuticals to their target sites and sustaining therapeutic drug level for extended periods 

of time, liposomes can enhance the drug safety and its therapeutic effects as a drug delivery 

method. Additionally, liposomes assist intracellular delivery by fusing with the plasma 

membrane, engaging in phagocytosis and receptor-mediated endocytosis. 40,41 Liposomes are 

becoming more and more popular as a potential drug delivery system for the human body. 

This is because these lipid vesicles have numerous specific advantages such as 

biodegradability, non-toxicity, targeting and biocompatibility. They can carry both water and 

oil soluble payloads, have an ideal specific gravity and be produced in a variety of sizes, are 

flexible and non-immunogenic for systemic along with non-systemic administrations, lower 

the exposure of delicate tissues to toxic drugs, stabilise proteins and provide regulated 

hydration.42 Despite the developmental efforts and extensive research put into liposomes, 

only few liposomal products have so far received approval for usage in humans. This may be 

the result of a variety of factors, such as the following: 1) toxicity of several liposomal 

formulations, 2) fluidity of liposomal carriers, 3) Fusion and leakage of encapsulated drug or 

molecule, 4) lower solubility, 5) massive liposome production cost, especially on large-scale, 

6) limited entrapment of molecules and compounds into liposomes, 7) phospholipid 

experiences oxidation and hydrolysis-like reaction respectively. Cross sectional diagrammatic 

representation of liposomes is shown in Figure 2. 
 

 
Figure 2: Cross sectional Diagrammatic Representation of a Liposome 43 
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CONVENTIONAL LIPOSOMES 

 

These are referred as liposomes since they are frequently made only of cholesterol and/or 

negatively or neutral charged phospholipids. This kind of liposome was used in the majority 

of early research on liposomes in the form of a drug-carrier system. A type of vesicular 

structures called conventional liposomes is built on lipid bilayers covering water sections. 

They can differ greatly in lipid constitution, size, number of phospholipid bilayers, fluidity, 

and their surface charge, among other physical characteristics. Conventional liposomes are 

rapidly coated with plasma proteins when administered intravenously, improving 

reticuloendothelial system (RES) cells' ability to phagocytose them. As a result, the systemic 

circulation is quickly removed. Nevertheless, this has been used to good effect in treatment of 

liver and spleen parasites.44 They first gained attention as a delivery device, but their 

extremely short circulating half-life has put a stop to that. Increased circulation time has been 

achieved by modifying the surface of liposomes with antibodies, polymers, peptides, 

carbohydrates and proteins.45 These constituted a significant advancement in the study of 

liposomal drug delivery. Changing the vesicle's lipid content, size, and charge results in long-

circulating liposomes. Conventional liposomes' use in treating a wide range of disorders 

affecting other organs has been severely hampered by the liver and spleen macrophages' 

quick and effective removal of them from circulation. The development of new liposomal 

preparations that can stay in the bloodstream for prolonged periods of time has sparked 

renewed interest in liposomal delivery. Reduced RES uptake will allow liposomes to stay in 

the circulation for a lengthy time period, which is essential if they are to be targeted to extra 

reticuloendothelial system (RES) tissues.46 The most common method at the moment for 

creating long-circulating liposomes is to covalently link the hydrophilic polymer 

polyethylene glycol (PEG) to the external surface. These PEG-coated liposomes are further 

referred to as “stealth” or “sterically stabilised” liposomes. Long-circulating liposomes' 

propensity to drift at body regions where the vascular wall is more permeable may be their 

most crucial fundamental feature. Diagrammatic representation of liposomes along with 

ethosomes are shown in Figure 3. 

 

 
Figure 3: Diagrammatic Representation of Liposomes 47 
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TYPES OF ETHOSOMES AND CONVENTIONAL LIPOSOMES 

 

ETHOSOMES 
 

Touitou (2000) was the first to describe classical ethosomes, a variant of the traditional 

liposomal formulation that are mostly composed of water, phospholipids and an ethanol 

content that is relatively high.48 When compared to conventional liposomes, these vesicle 

nanocarriers have shown superior drug delivery due to having 1) smaller vesicle size, 2) 

negative zeta potential, 3) improved stability and (4) higher entrapment efficiency.49 Binary 

ethosomes often contain isopropyl alcohol along with propylene glycol (PG) in addition to 

ethanol. 49-51 PG is a common penetration enhancer that has lower toxicity, less skin irritation, 

stronger viscosity and hygroscopicity than ethanol, as well as stability.49-52This boosts the 

drug's retention capacity in the skin's deep layers and improves the drug's affinity for the 

dermis layer.50,53 In addition to reducing aggregation, the ethanol addition to other alcohols 

gives binary ethosomes improved stability, smaller vesicles, more skin permeability and 

increased entrapment efficiency.50 However, in order to maximise drug permeability, it is 

crucial to modify the ethanol and PG ratio. Song developed a novel class of ethosomes in 

2012, that aim to unite the benefits of deformable liposomes and ethosomes.54  
 

Ethosomes are classified into three types as shown in Figure 4: 
 

a) Classic Ethosomes 
 

Classic ethosomes are a variant of classic liposomes which are made of water, 

phospholipids and ethanol at a high capacity (up to 45% w/w). For transdermal drug 

delivery, classical ethosomes were reportedly superior to classical liposomes because of 

their small size, negativeζ-potential, and greater entrapment efficiency. Furthermore, 

when correlated to classical liposomes, classical ethosomes shown greater skin 

penetration and stability profiles.55-57 
 

b) Binary Ethosomes 
 

Zhou developed binary ethosomes.58 In essence, they were formed by mixing a rare form 

of alcohol with the classical ethosomes. Isopropyl alcohol (IPA) and propylene glycol 

(PG) are two alcohols that are most frequently utilised in binary ethosomes.59-63  
 

c) Transethosomes 

 

The next generation of ethosomal systems, known as transethosomes, was initially 

described by Song in 2012.64 This ethosomal system includes a substance, such as a 

surfactant or a penetration enhancer, along with the fundamental elements of classical 

ethosomes. These unique vesicles were created in an effort to create transethosomes by 

fusing the benefits of classic ethosomes with deformable liposomes (transfersomes) into a 

single formulation. To create ethosomal systems with better properties, many types of 

penetration enhancer and edge activator have been studied. Correlation of binary 

ethosomes, transethosomes and classic ethosomes in their initial suspensions are shown in 

Table 2. 
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Table 2: Comparison of binary ethosomes, classical ethosomes and transethosomes 65 
 

Features Classical 

Ethosomes 

Binary Ethosomes Transethosomes 

Morphology Spherical-shaped  Spherical-shaped Regular or uneven spherical 

shapes 

Entrapment 

efficiency 

More than classical 

liposomes 

Usually more than 

classical ethosomes 

Usually more than classical 

ethosomes 

Stability Highly stable than 

classical liposomes 

Highly stable than 

classical ethosomes 

No distinct trend/shift 

detected 

Size Shorter/lower than 

classical liposomes 

Equal to or lower/shorter 

than classical ethosomes 

Size dependent on the type 

and content of permeation 

enhancer or edge activator 

employed 

Skin permeation Usually more than 

classical liposomes  

Usually equal to or more 

than classical ethosomes 

Usually more than classical 

ethosomes 

Zeta(ζ)-potential Negative-charged  Negative-charged Positive or negative-charged 

Composition 1. Stabilizer 

2. Drug/agent 

3. Ethanol 

4. Water 

5. Phospholipids 

6. Charge inducer 

1. Water 

2. Ethanol 

3. Charge inducer 

4. Drug/agent 

5. Phospholipids 

6. Propylene glycol (PG) 

or other alcohol 

1. Edge activator 

(surfactant) or 

penetration enhancer 

2. Phospholipids 

3. Water 

4. Ethanol 

5. Charge inducer 

6. Drug/agent 
 

 
Figure 4: Diagrammatic Representation of Ethosomal types 66 
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LIPOSOMES 

Comparing the liposome system to alternative colloidal carrier systems, one can practically 

infinitely change structural and physicochemical properties. The preparation scientist can 

alter liposomal behaviour in vivo and modify liposome formulations to meet particular 

therapeutic needs thanks to this flexibility feature. It is feasible to distinguish between the 

several possible liposome variants in general terms based on structural characteristics as well 

as composition and application. Types of vesicular liposomes are shown in Table 3. 

Diagrammatic representation on Vesicular Types of liposomes is shown in Figure 5. 
 

a) Based on Structural Parameters 67,68 

1) Uni-lamellar Vesicles 

• Small Uni-lamellar Vesicles (SUV): 20 to 40 nm is the size range. 

• Medium Uni-lamellar Vesicles (MUV): 40 to 80 nm is the size range. 

• Large Uni-lamellar Vesicles (LUV): 100 to 1000 nm is the size range. 

 

2) Oligo-lamellar Vesicles (OLV): These are composed of 2-10 bilayers enclosing a 

sizable interior volume. 

 

3) Multi-lamellar Vesicles (MLV): They contain a number of bilayers. The aqueous 

volume can be divided in an endless number of ways. Depending on how they are 

prepared, they vary. The arrangements may resemble an onion, with concentric 

spherical LUV/MLV bilayers containing many SUVs, etc. 
 

b) Based on Liposomal Formation Methods 69,70 

1) DRV: Dehydration-rehydration method. 

2) MLV-REV: Multilamellar vesicles formed by Reverse-Phase Evaporation Method. 

3) REV: Single or oligolamellar Vesicles formed by the above evaporation method. 
 
c) Based upon Application & Composition 71,72 

1) Long-Circulatory (Stealth) Liposomes: They have derivatives of polyethylene glycol 

(PEG) bonded to their respective surfaces to reduce phagocyte system exposure 

(reticuloendothelial system; RES).  

2) Conventional Liposomes (CL): Phospholipids that are negatively charged or neutral 

and cholesterol. 
 

Table 3: Types of Vesicular Liposomes 73 

 

S.No. Abbreviation Type of Vesicle Size  Number of lipid 

layers 

1. MUV Medium-Sized Unilamellar 

Vesicles 

Greater than 

100 nm 

1 

2. MVV Multi-Vesicular Vesicles Greater than 

1.0 mm 

Shape having 

multiple 

compartments 

3. OLV Oligo Lamellar Vesicles Ranges from 

0.1 to 1.0 mm 

Approx 0.5 

4. GUV Giant Uni-lamellar Vesicles Greater than 

1.0 mm 

1 

5. SUV Small Uni-lamellar Vesicles Extends from 

20 to 100 nm 

1 
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6. LUV Large Uni-lamellar Vesicles Greater than 

100 nm 

1 

7. UV Unilamellar Vesicles Comes in all 

sizes 

1 

8. MLV Multi-Lamellar Large Vesicles Greater than 

0.5 mm 

Ranges from 5 upto 

25 layers 
 

 
Figure 5: Diagrammatic Representation on Vesicular Type Liposomes 74 

 

COMPOSITION OF ETHOSOMES AND CONVENTIONAL LIPOSOMES 

 

ETHOSOMES 
 

Lipid bilayers are present in ethosomes, similar to those in liposomes, but their composition 

is different due to high ethanol content. The hydroalcoholic or hydro/glycolic phospholipids 

that make up the ethosomes have a comparatively high alcohol content. Phospholipids having 

different chemical structures, such as phosphatidyl ethanol amine, phosphatidyl choline, 

phosphatidic acid, phosphatidyl serine, phosphatidyl glycerol, and phosphatidyl inositol, as 

well as propylene glycol, alcohol (isopropyl alcohol or ethanol) and water, may be present in 

ethosomes (or other glycols). Several favoured phospholipids, including Phospholipon 90 

(PL-90). It is often used between 0.5 and 10% weight per weight. The preparation may also 

contain 0.1–1% of cholesterol. In terms of glycols, Transcutol and propylene glycol are 

frequently utilised and can make up 20 to 50% of the finished product, respectively. Along 

with non-ionic surfactants like PEG-alkyl ethers, cationic lipids such as cocamide, cetrimide, 

dodecylamine, POE alkyl amines, can also be mixed with phospholipids in formulations. 

Alcohol and glycol together can have an aggregation of between 22 and 70% in the non-

aqueous phase. Ethosomes are often made up of typically 2 to 5% phosphatidyl choline (PC), 

20 to 45% ethanol, phospholipids and upto 100% water (w/w).75 According to preliminary 

research from Touitou, high ethanol concentrations promoted the production of pliable, fluid 
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vesicles that are soft and flexible.76 In addition to influencing ethosomes' stability, average 

size, zeta potential, entrapment effectiveness, ethanol is a common permeating enhancer 

which connects with the hydrophilic head group of SC lipid bilayer and improves lipid 

flexibility.77-80 Subsequently it can affect vesicle-skin interaction and stability, the vesicular 

charge is further acknowledged as a crucial factor to consider while formulating ethosomes. 

The ethosomal negative charge grows proportionately with rising ethanol concentration 

because ethanol serves as a supply of negative charge for the ethosomal surface.77 Previous 

ethosomal formulations have utilised a number of phospholipids, including 

Phospholipon®90, Phosphatidylethanolamine (PE), Dipalmitoyl phosphatidylcholine 

(DPPC), and Lipoid S100.81 The chosen phospholipid will combine with the lipid bilayers of 

skin and enable the vesicle in forming tiny gaps in the SC, which will affect skin 

permeation.82 As a result, choosing and concentrating the right phospholipid during the 

pharmaceutical development process is an essential step that will determine how successfully 

ethosomes will penetrate the skin. Ethosomes acquire a positive charge when cationic lipids 

are present, which increases their ability to interact with the negatively charged skin 

membrane. Since ethanol confers a negative charge, positively-charged vesicles can penetrate 

deeper into the SC and disrupt tight junctions despite this. This results in a reduction in the 

size of the SC. 83 When ethosomes are used instead of free ethanol, penetration seems to 

enhance, pointing to the possibility of a shared interaction between skin lipids, vesicles and 

ethanol. Different substances used in formation of ethosomes is shown in Table 4. 
 
 

Table 4: Different Substances used in Formation of Ethosomes 84 

 

Substances Examples Uses 

Cholesterol Cholesterol Stable vesicle membrane 

Vehicles Carbopol D-934 Gel formation in vesicles 

Polyglycol Propylene glycol Skin permeable enhancer 

Edge activator Tween (22) Improves permeation of skin 

Phospholipids Phosphatidyl choline from 

Egg 

Soya Phosphatidyl choline 

Forming components of 

vesicles 

Alcohol Isopropyl alcohol 

Ethanol 

Softening vesicle membrane 

Permeable enhancer 

Dye 6 – Carboxy fluorescence 

Rhodamine – 123  

For identifying purpose  

Others Dicetyl phosphate Stops vesicle accumulation 
 

LIPOSOMES 
 

The components present in liposomes are given as follows: 85 
 

1) Phospholipids 
 

The most often utilised component of liposome formulations, phospholipids that contain 

glycerol, account for greater than 50% of the lipid weight in biological membranes. They 

were produced using phosphatidic acid. The glycerol portion serves as the backbone of 

that molecule. A phosphoric acid ester was formed at a C3 OH group. Long-chain esters 

are formed from the OH group at C1 and C2. This lipidic nature has been caused by a fatty 

acid. One of the residual OH groups of the phosphoric acid can also be esterified to create 
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a variety of natural alcohols, such as glycerol, inositol, choline, serine, and ethanol amine. 

Consequently, the phosphoric ester of glycerol is the parent component of the series. 

Several phospholipids include: 

▪ Phosphatidyl Glycerol (PG) 

▪ Phosphatidyl Ethanolamine (Cephalin) – (PE) 

▪ Phosphatidyl Choline (Lecithin) – PC  

▪ Phosphatidyl Serine (PS) 

▪ Phosphatidyl Inositol (PI) 

Use of saturated fatty acids results in stable liposomes. It is uncommon to employ 

unsaturated fatty acids. 
 
 

2) Cholesterol 
 

In liposomes, cholesterol and its by-products are frequently used for 

▪ Lowering the bilayer's elasticity or microviscocity, 

▪ Lowering the membrane's permeability to water-soluble compounds, 

▪ Causing the membrane to stabilise when exposed to biological fluids like plasma 

(This effect was employed in the preparation of intravenous liposomes). 

 

It is well known that liposomes devoid of cholesterol interact quickly with plasma 

proteins like macroglobulin, transferrin, and albumin. These proteins are likely to remove 

large content of phospholipids from liposomes, depleting the outer mono-layer and 

causing the vesicles to become physically unstable. This kind of interaction appears to be 

significantly reduced by cholesterol. Because of its molecular structure and solubility, 

cholesterol has been specified as the "mortar of bilayers" because it fills in the gaps 

between phospholipid particles, supporting their bonds to the structure. These molecules 

transform the hydro-carbon chain on C17 group into a non-polar end, allowing the 

cholesterol to intercalate in the bilayers. The third position present inside the OH group 

supplies a small polar head group. Diagrammatic representation of composition of 

liposomes are shown in Figure 6. Diagrammatic representation of conventional 

liposomes entrapping both drugs is shown in Figure 7. 
 

 
Figure 6: Diagrammatic Representation of Phospholipids with Cholesterol 86 
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Figure 7: Diagrammatic Representation of Conventional Liposomes entrapping 

Hydrophobic and Hydrophilic Drugs 86 
 

 

MECHANISM OF ACTION 

 

ETHOSOMES 
 

Two concurrent mechanisms of ethanol and ethosomal effect on the SC lipid bilayer are 

involved in the ethosomes' ability to penetrate cells. The vesicle deformability is increased as 

a result of the ethanol usage in the formation of ethosomes. The SC lipids should be partially 

extracted due to the high alcohol concentration. Ethosomes' increased intercellular and 

intracellular permeability is caused by these processes.87 Following this action is the 

"ethosome effect," which results in improved drug delivery by fusing the phospholipids 

within the SC with the ethosomal vesicle as shown in Figure 8. 88-90 
 

a) Ethanol effect 
 

Through the skin, ethanol enhances permeation. Its permeation-amplifying effect has a 

common mechanism. Ethanol permeates into the intercellular lipids, increasing their 

fluidity and lowering the density of their multilayer cell membrane.91  
 

b) Ethosomal effect 

 

The ethanol from the ethosomes improves the elasticity of cell membrane lipids, 

improving skin permeability. Therefore, the ethosomes easily penetrate the deeper skin 

layers, resulting in the fusing with skin lipids and release the drugs. 
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Figure 8: Diagrammatic Representation of Mechanism of Skin Permeation in 

Ethosomes 92 

 

LIPOSOMES 

 

Liposome-forming lipids display a twin chemical nature. They have hydrophobic fatty-acyl 

chains and hydrophilic head groups.93 

There are four different mechanisms by which liposomes work. They are given below: 

1. Fusion – This happens when a bilayer from the liposome is infused into the plasma 

membrane and the liposomal component is endlessly discharged into the cytoplasm.94 

2. Endocytosis – This is accomplished by phagocytic reticuloendothelial system cells, 

like neutrophils.95 

3. Exchange of Lipids – Lipids from these liposomes are transferred to the cell 

membrane in this process except the associated liposomal contents.96 

4. Adsorption – Non-specified electrostatic forces or interactions with components of 

cell surface cause it to affect the cell surface.97 

 
 

ADVANTAGES AND DISADVANTAGES  

 

S.NO. ADVANTAGES OF ETHOSOMES 98 DISADVANTAGES OF ETHOSOMES 99 

1. Its formulation uses non-toxic raw materials. Poorly shielded ethosomes may clump 

together, causing precipitation. 

2. Large particles, like peptides and protein 

particles, can be delivered. 

Inadequate practical yield. 

3. Improved drug penetration over the skin for 

transdermal delivery. 

Possibly not-cost effective. 

4. The semisolid form (gel or cream) in which the 

ethosomal drug is administered results in great 

patient compliance. 

Not all skin types will cling to adhesive 

property. 
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5. In comparison to Phonophoresis, Iontophoresis 

and other complex methods, this drug delivery 

method is very easy. 

Product loss results from ethosome transfer 

from the organic to the aqueous layer. 

6. The pharmaceutical, veterinary, and cosmic 

industries can all benefit from ethosomal drug 

delivery systems. 

Additives and enhancers used in drug 

delivery systems might lead to dermatitis or 

skin irritation. 

7. The ethosomal system can be instantly 

advertised which is passive and non-invasive. 

The molecular size of the drug should be 

applicable for transcutaneous absorption. 

8. Under both occlusive and non-occlusive 

situations, ethosomes enhance skin delivery. 
Drugs requiring extreme blood levels cannot 

be applied; only effective drugs can be given 

(daily dose having 10mg or less). 

 

 

S.NO ADVANTAGES OF LIPOSOMES 100,101 DISADVANTAGES OF LIPOSOMES 
102,103 

1. Non-ionic Short half-life period. 

2. Drug stability is increased by the liposome. Lesser stability 

3. Increased therapeutic index and efficacy of 

drug. 
Production is expensive. 

4. Biocompatible Poor solubility. 

5. Liposomes aid in minimising toxic drug 

exposure to delicate tissues. 

Encapsulated drug leakage and fusion are 

possible. 

6. Drug oxidation has been avoided. It’s possible for phospholipids to oxidise. 

 

 

METHODS OF PREPARATION  
 

ETHOSOMES 

 

Two easy and practical methods, the hot method and the cold method, can be used to create 

ethosomes. 

 

a) Cold Method 
 

In this procedure, the phospholipids, such as cholesterol and soy lecithin, are dissolved in 

the organic phase and swirled continuously on a magnetic stirrer in a covered container at 

room temperature. While being stirred, propylene glycol is added, and the liquid solution 

is then boiled on a water bath upto 30°C. Drugs that are soluble in water are added to the 

water, whereas those that are soluble in organic phases are combined in ethanol along 

with phospholipids. The water is then introduced dropwise at 700 rpm to the organic 

phase and swirled for 15 minutes. Either extrusion or sonication can lower the size of the 

produced ethosomes' vesicles. The preparation is later placed in a refrigerator for 

storage.104 This is the quickest and most popular method for creating ethosomal systems, 

and it can be carried out by undergoing nitrogen protection, if required.105 It requires that 

the aqueous and organic phase should be prepared individually and was first introduced 

by Touitou in 1996.106 According to its physicochemical characteristics, the drug that will 

be integrated into the ethosomal system would dissolve in either aqueous or organic 

phase. Preparation of ethosomes by utilizing this method is shown in Figure 9. 
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Figure 9: Diagrammatic Representation of Cold Method for Ethosomes107

 

 

b) Hot Method 
 

Phospholipids are mixed with water and boiled on the water bath to 40°C in this method. 
Propylene glycol along with ethanol are combined and boiled in a different container. 

Depending upon the hydrophobic/hydrophilic characteristics, the drug liquifies in either 

the organic phase or aqueous phase. The organic phase is brought into the aqueous phase 

once both have reached 40°C. Additionally, extrusion or sonication can be used to reduce 

the ethosomes' vesicle size.108 The creator of ethosomes initially explained this method in 

1996.109 Diagrammatic representation of this method is shown in Figure 10. 

 
Figure 10: Diagrammatic Representation of Hot Method for Ethosomes 110 
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c) Classic Mechanical-Dispersion Method 

 

Inside the round bottom flask (RBF), the phospholipids are dissolved first in a 

combination of organic solvents. A thin lipid layer is then created on the RBF by 

employing a rotating vacuum evaporator to remove the organic solvent. By placing the 

contents under vacuum overnight, even tiny amounts of solvents can be eliminated. 
Water-ethanolic solution is utilised to further saturate the deposited lipid layer. The lipid 

film is heated in the RBF for 30 minutes while being rotated at a temperature that depends 

on the phospholipid's nature during hydration.111 This is an improvement over the classic 

liposome-preparation method, however in this method, a hydroethanolic solution hydrates 

the lipid film. Diagrammatic representation of classic mechanical dispersion method is 

shown in Figure 11. 

 
Figure 11: Diagrammatic Representation of Classic Mechanical Dispersion Method 

112 

 

d) Ethanol Injection Sonication Method 
 

In a glass bottle that is hermetically sealed and attached to a syringe so that ethanol can be 

added without evaporating, phospholipids are dissolved into ethanol. Separately, the drug 

has been liquified in double-refined water. Following the addition of the ethanolic lecithin 

solution, the aqueous drug solution is homogenised using the ultrasonic probe for 5 

minutes duration at a flow rate of 200 μL/min. The drug-loaded ethosomes are then 

collected by filtering the ethosomal suspension afterwards using 0.45μm filters.113 

Diagrammatic representation of ethanol injection sonication method is shown in Figure 

12. 
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Figure 12: Diagrammatic Representation of Ethanol Injection Sonication Method114 

 

e) Trans-membrane pH Gradient Method 

 

These methods involve adding the drug to the aqueous or organic phase, where it is then 

"passively" or spontaneously packed into the ethosomal system. According to the pH 

gradient difference among the basic exterior of the external phase and the acidic interior 

of the internal phase of the ethosomal system, the drug is packed "actively" in the 

transmembrane pH Gradient method. 115-118 Three steps make up this method: ethosomal 

blank preparation, active drug loading, and finally incubation. Any of the aforementioned 

procedures are used in the initial stage to generate the empty ethosomal suspension, but 

an acidic buffer (like citrate buffer having pH 3) is used into the aqueous phase or through 

the hydration process. The drug is actively packed into the empty ethosomal suspension 

in the second stage, which is followed by continual stirring. After generating the pH 

gradient between the basic exterior phase of the ethosomal system and the acidic interior 

phase (pH 3), an antacid, typically a caustic soda solution of 0.5 M, was introduced to the 

exterior phase to raise its pH to 7.4. The final stage involves incubating the ethosomal 

system at a specific temperature of 30–60°C and time to allow the unionised drug to 

actively traverse the ethosomal vesicle bilayer and become entrapped.119 The 

physicochemical characteristics of the agent or drug that will be included, the temperature 

the interior and exterior pH phases, and the length of the incubation period are some 

factors that need to be taken into account before ethosomal systems are created using this 

method. Preparation of ethosomes by utilizing this method is shown in Figure 13. 
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Figure 13: Ethosomal Formulation using Trans-membrane pH Gradient Method 120 

 

LIPOSOMES 

There are two preparatory methods for liposomal formation that are as follows 121: 

A. General Methods  

B. Specific Methods  

 

1) General Methods  
 

An organic solvent is used to dissolve the lipid. A narrow lipid layer is left on that 

container wall after the solvent evaporates. The drug is mixed into an aqueous solution. 

During the first procedure, the solution is mixed to create multi lamellar vesicles, which 

are subsequently extruded or sonicated to form SUVs. The next procedure involves 

sonicating the solution and evaporating the solvent to produce LUVs. If a drug is 

dissoluble in water, then it can be added to a buffer or an aqueous solution; if it is 

hydrophobic, then it can be added to a pure basic solvent. Gel chromatography can be 

used to separate liposomes and free drug. 122 
 

2) Specific Methods of Preparation 
 

Depending on how they disperse, they are divided into two categories given below: 

1. Physical Dispersion Method 

2. Solvent Dispersion Method 
 

1) Physical Dispersion Method 
 

The aqueous volumes covered inside lipid membranes in these methods range from 5 to 

10%, a tiny part of the overall volume utilised for the preparation. It wastes a huge 

amount of the water-soluble drug during preparation. However, a high percentage of 
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lipid-soluble drugs can be encapsulated. MLVs are created using these methods, and 

additional treatment is needed to create uni-lamellar vesicles.123 
 

Hand-shaking Method 

This is an easy and most popular method. The charged elements and lipid solution are 

liquified in a mixture of chloroform along with methanol (2:1) before being added to the 

250 ml rounded bottom beaker. The beaker is mounted to a vacuum pump-fixed rotary 

evaporator and spun for 30 minutes time at a speed of 60 rpm. At a temperature of 

roughly 30 degrees, the organic solvents evaporate. After the flask's walls started to form 

a dry residue, spinning was kept going for another 15 minutes. After being separated from 

the vacuum pump, the evaporator is filled with nitrogen. After that, the flask is taken out 

of the evaporator and mounted on the lypholizer to discard any remaining solvent. 5 ml 

Disodium phosphate solution is added after the flask was once more nitrogen flushed. It 

eventually forms a milky white suspension. To finish the swelling process and provide 

MLVs, the suspension is left to stand for two hours.124 Diagrammatic representation of 

hand-shaken method is shown in Figure 14. 

 
Figure 14: Diagrammatic Representation of Hand Shaking Method for Liposomes125 

 

Freeze Drying 

Freeze-drying the lipid after it has been dissolved in an appropriate organic solvent is 

another method to disperse the lipid in a finally separated form before adding hydrated 

media. Tertiary butanol is typically used as a solvent. 126 Diagrammatic representation of 

freeze-drying method is shown in Figure 15. 

 
Figure 15: Diagrammatic Representation of Freeze-Drying Method for Liposomes127 
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2) Solvent Dispersion Method 
 

The particular methods include liquifying lipids into an organic solution initially, 

followed by interaction with an aqueous phase that contains the materials that will be 

enclosed within the liposome. The formation of the monolayer of phospholipids at the 

boundary between organic and aqueous phases, being a critical step in creating the 

liposome's bilayer, is necessary.128 

 

Ethanol Injection  

It is an easier procedure. With the help of a small needle, an excess of saline or another 

hydrated media is rapidly injected with an ethanol-lipid solution in this method. Water is 

used to dilute the ethanol, and phospholipid molecules are evenly dispersed throughout 

the mixture. This procedure produces a significant quantity of SUVs having a diameter of 

about 25 nm.129 

 

Ether Injection 

This procedure is identical to the above one. It includes slowly infusing a non-miscible 

pure solution into the aqueous phase using a thin needle at an organic solvent's 

vaporisation temperature. Since the lipids are treated properly in this method, there is 

very little chance of oxidative degradation. The process takes a lot of time, and the 

introduction of the lipid solution requires careful handling.130 Diagrammatic 

representation of ether injection method is shown in Figure 16. 

 
Figure 16: Diagrammatic Representation of Ether Injection Method for 

Liposomes131 

 

 

CHARACTERIZATION  

 

ETHOSOMES 132-138  
 

S.NO PARAMETERS PROCEDURE EQUIPMENT 

USED 

1. Vesicle Shape The ethosomes are placed onto double-

sided tape covered with platinum, attached 

to copper stubs and exposed to various 

magnifications for analysis. 

Transmission-

Electron Microscopy 

(TEM) and Scanning-

Electron Microscopy 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 11 (Nov) - 2022

http://ymerdigital.com

Page No:1437



 
 

(SEM) are used. 

2. Zeta Potential and 

Vesicular Size 

Two techniques are used to evaluate 

ethosomes with a computerised inspection 

system. 

Dynamic-Light 

Scattering (DLS) and 

Photon-Correlation 

Spectroscopy (PCS) 

are employed. 

3. Entrapment Efficiency The vesicles are dispersed in a max-speed 

cooling centrifuge for 90 minutes at 4°C 

while spinning at 20,000 rpm.  

Following equation is used: 

Entrapment efficiency = 
𝐷𝐸

𝐷𝑇
× 100 where,  

DE = Drug quantity in ethosomal sediment 

DT = Theoretical drug quantity used for 

preparing formulation  

Ultracentrifugation 

method is used. 

4. Measuring Surface 

Tension 

The ring method has been used for 

determining the drug’s aqueous surface 

tension. 

Du Nuoy ring 

tensiometer is used. 

5. Drug Content Drug amount can be determined. Improved high 

performance liquid 

chromatography 

technique is used. 

6. Transition 

Temperature 

It is determined twice in the aluminium 

pan with the healing rate of 10°C per 

minute and a constant flow of nitrogen. 

DSC is used. 

7. Stable Vesicles Stability can be evaluated by storing the 

solutions at various temperatures, such as 

25 ± 2°C (body temperature), 37.5 ± 2°C, 

and 45.5 ± 2°C for various amount of time 

(20, 40, 80 and 120 days). 

TEM and DLS are 

used. 

 
 

LIPOSOMES 139,140  
 

S.NO PARAMETERS PROCEDURE EQUIPMENT 

USED 

1. Lamellarity and 

Vesicle Shape 

It was used to examine vesicle shapes. Electron microscope 

is used. 

2. In Vivo Release 

of Drug 

It has a 22 ml reservoir compartment that was 

loaded with buffer that maintains the sink’s 

condition by containing 20% v/v methanol. 

25 mm-diameter 

Franz Diffusion Cell 

has been used. 

3. Distribution and 

Size of Particles 

The size was measured with a minimum power 

of 5 MW. 

Laser diffraction-

based analyzer was 

used. 

4. Trapped Volume It is a crucial liposome factor. It has the volume 

of aqueous trapped lipids per unit. 

0.5 to 30 

microliters/micromole 

is the range of the 

volume. 
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5. Liposomal 

Percentage Yield 

The drug amount as well as other ingredients 

used to prepare the liposomes was divided by 

measured weight. 

Collection of 

prepared liposomes 

was used. 

6. Entrapment 

Efficiency 

It establishes the quantity and rate of water-

soluble agents’ entrapment in the liposomes’ 

aqueous compartment. 

Following equation is used: 

% Entrapment Efficiency = 
𝐸𝑛𝑡𝑟𝑎𝑝𝑝𝑒𝑑 𝐷𝑟𝑢𝑔 ×100

𝑇𝑜𝑡𝑎𝑙 𝐷𝑟𝑢𝑔
 

Water-soluble agents 

are used. 

 
 
APPLICATIONS 
 

ETHOSOMES 
 

S.NO. DRUG USED  CLASS OF 

THE DRUG 

APPLICATION REFERENCE 

1. Acyclovir Anti-Viral Used to treat Herpes labialis. It has limited 

skin penetration, reducing its therapeutic 

efficacy.  

141,142 

2. Erythromycin Anti-Biotic Used to treat severe allergic reactions that are 

caused by classic oral antibiotic therapy. 

143 

3. Trihexyphenidyl 

hydrochloride 

(THP) 

Anti-Parkinson Developed as an ethosomal formulation 

having greater skin penetration than its 

liposomal formulation. 

144 

4. Diclofenac  NSAIDS Selective drug delivery for a prolonged time 

period. 

145 

5. Cannabidol, 

Piroxicam 

Anti-Arthritic Cannabidol improved anti-inflammatory 

action. Piroxicam used to treat rheumatoid 

arthritis. 

146 

 

LIPOSOMES 
 

a) Pulmonary Drug Application 

Due to their ability to solubilize drugs, they serve as effective tools for pulmonary drug 

delivery.147 

 

b) Genetic Therapy 

In several gene therapy applications for treating diseases, liposomes are used. 

 

c) Tumour Therapy 

Macromolecules like cytokines and small cytotoxic molecules are transported by these 

molecules. 
 

d) Respiratory Disorders 

Since they have better stability, greater sustained release and lower toxicity than regular 

aerosols, liposomes have been discovered to have positive effects regarding the treatment 

of a number of respiratory disorders. For inhaling liposomes, dry or liquid forms can be 

used. It has been shown that drug release happens during nebulization. 
 

e) Vaccine immunological adjuvants 

Liposomes are employed in immunodiagnosis and immunoadjuvant. 
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f) Cosmetic Use of Liposomes 

They are utilised in cosmetics because they release materials into the cells and their 

physiology is identical to that of the cell membrane.148 
 

g) Opthalmic Disorders 

Liposomes have been proven to be beneficial in treating a group of eye conditions, 

including proliferative vitreous retinopathy, keratitis, uveitis, corneal transplant rejection, 

and ondopthelmitis. Recently, a liposomal formulation of the drug verteprofin, which is 

useful against eye disorders, was approved.149 
 

CONCLUSION: - 

 

Ethosomes are effective in transdermal delivery compared to conventional liposomes due to 

having great deformability, skin penetration, fluidity & stability along with a small vesicular 

size. They have high ethanol content which is known to disrupt lipid bilayer structures in 

skin. Liposomes have numerous advantages such as non-toxicity, targetability & 

biocompatibility. Liposomal behaviour can be altered in vivo and modify liposomal 

formulation to meet therapeutic needs thanks to their flexibility. Ethosomes are basically 

composed of water, phospholipids and ethanol while liposomes are composed of cholesterol 

and phospholipids. Liposomes have better mechanism of action due to fusion, endocytosis, 

lipid exchange & adsorption, whereas Ethosomes have only two mechanisms that are 

ethosome effect & ethanol effect. Ethosomes have better preparation methods compared to 

liposomes like, Classic Dispersion Method, Cold Method, Ethanol Injection Method, Hot 

Method, Transmembrane pH-gradient Method. Liposomes also have their own preparatory 

methods like Hand-shaking Method, Freeze Drying Method, Ether Injection Method. They 

are applicable in anti-viral, anti-biotic, anti-parkinson, NSAIDS drug delivery. Liposomes are 

applicable in Genetic & Tumour Therapy, Cosmetics, Respiratory & Opthalmic Disorders, 

Vaccines along with Pulmonary Drugs. Previous research studies performed by researchers 

have classified ethosomes into three types: classic ethosomes, transethosomes & binary 

ethosomes. They also classified liposomes into many types like SUV, MUV, LUV, OLV, 

MLV, Stealth liposomes & Conventional liposomes. Ethosomes will become more 

preferrable for drug delivery due to their advantages, allowing more research on it than 

liposomes by many researchers. 
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