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INTRODUCTION 

In recent years, drug delivery has been revolutionized by 

the development of nanosized vesicular carrier systems. 

These advanced systems have demonstrated remarkable 

effectiveness in overcoming the limitations of traditional 

drug delivery methods.
[1] 

 

The transdermal route has become a widely utilized 

method for delivering chemical drugs and natural 

compounds to treat various skin conditions, such as skin 

diseases and premature aging. This approach offers 

several advantages over oral administration, including 

bypassing first-pass metabolism, reducing fluctuations in 

drug plasma levels, and providing localized, targeted 

delivery. These benefits result in fewer side effects, 

improved therapeutic outcomes, and enhanced patient 

compliance.
[2] 

 

Transdermal drug delivery systems encompass various 

dosage forms, including gels, emulgels, nanoemulgels, 

and patches. However, one of the primary challenges of 

delivering medications through the skin is the low 

permeability of drugs across the skin barrier, which can 

lead to reduced transdermal flux. To address this, 

enhancing drug penetration has become a critical goal, 

achievable through various strategies, including the use 

of penetration enhancers. 

 

Ethanol is among the most widely used penetration 

enhancers, known for its ability to improve drug 

transport through the skin and facilitate percutaneous 

diffusion. More recently, innovative topical drug delivery 

systems incorporating ethanol, such as ethosomes, have 

been developed to overcome these limitations and 

enhance therapeutic efficacy.
[3][4]

 

 

ETHOSOMES 

Ethosomes are lipid vesicles composed of phospholipids, 

alcohol, and water. The alcohol component, typically 

ethanol or isopropyl alcohol, is present in higher 

concentrations compared to water. The inclusion of 

ethanol within the lipid bilayer enhances the carrier's 

ability to penetrate the stratum corneum, enabling 

effective local and systemic delivery of both hydrophilic 

and lipophilic compounds. The size of ethosomes 

typically ranges from several nanometre’s (nm) to 

microns (µ).
[5] 

 

Ethosomes are non-invasive drug delivery systems 

designed to facilitate the deep penetration of medications 

into the epidermal layers and/or the bloodstream. These 

flexible, soft vesicles are specifically engineered to 

enhance the delivery of active agents. For many years, 

the role of vesicles in cellular communication and 

particle transportation has been well established. 

 

Vesicles also offer the ability to regulate drug release 

over an extended period, protect medications from 

immune responses or other elimination mechanisms, and 

deliver the optimal drug dosage while maintaining a 
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consistent concentration over time. One of the significant 

advancements in vesicle research was the discovery of 

ethosomes, a derivative of traditional vesicles, which 

further improved drug delivery efficiency.
[6][7]

 

 

TYPES OF ETHOSOMES 

Ethosomes can be categorized based on their 

composition into various types, including classical 

ethosomes, binary ethosomes, transethosomes, 

composite phospholipid ethosomes, and active targeting 

ethosomes as shown in fig 1. Each type has unique 

characteristics and benefits. 

 

 
Fig 1: Types of ethosome. 

 

1. Classical Ethosomes 

Classical ethosomes are lipid-based vesicles composed 

of phospholipids, water, and a high concentration of 

ethanol, typically up to 45% w/w. This unique 

composition distinguishes them from traditional 

liposomes and enhances their ability to deliver drugs 

through the skin.
[8]

 The high ethanol content disrupts the 

lipid structure of the stratum corneum, increasing its 

fluidity and permeability, which facilitates deeper 

penetration of the ethosomal vesicles into the skin layers. 

Additionally, classical ethosomes are characterized by 

their smaller size, negative zeta potential, and higher 

entrapment efficiency compared to conventional 

liposomes, making them more effective for transdermal 

drug delivery.
[9][10]

 

 

2. Binary Ethosomes 

Binary ethosomes are an advanced form of ethosomal 

vesicles designed to enhance transdermal drug delivery. 

They are composed of phospholipids, ethanol, water, and 

an additional alcohol, typically propylene glycol or 

isopropyl alcohol. The inclusion of this secondary 

alcohol improves the flexibility and stability of the 

vesicles, facilitating deeper penetration into the skin 

layers. Studies have demonstrated that binary ethosomes 

can significantly increase the transdermal flux of various 

drugs, making them a promising carrier for transdermal 

drug delivery systems.
[11][12]

 

 

3. Transethosomes (TEs) 

Transethosomes (TEs) represent a more advanced 

generation of ethosomal systems, combining the benefits 

of both ethosomes and traditional transdermal delivery 

systems into a single formulation.
[13]

 The development of 

TEs involves incorporating a penetration enhancer or 

surfactant—such as Tween 20, Span 60, sodium cholate, 

or sodium deoxycholate—into the traditional ethosomal 

structure.
[14]

 These surfactants are integrated into the 

phospholipid bilayer, increasing the spacing between 

phospholipid molecules, disrupting the bilayer's 

structure, and enhancing its fluidity. 

 

When the skin becomes hydrated, the TEs deform and 

penetrate the stratum corneum, facilitating improved 

transdermal drug absorption.
[11]

 

 

4. Composite phospholipid ethosomes (CE) 

Composite phospholipid ethosomes are an advanced 

form of ethosomal vesicles designed to enhance 

transdermal drug delivery. These vesicles are composed 

of a combination of different phospholipids, ethanol, and 

water, which work synergistically to improve the 

encapsulation efficiency and stability of the drug within 

the vesicle. The unique composition of composite 

phospholipid ethosomes allows for better interaction 

with the stratum corneum, the outermost layer of the 

skin, thereby enhancing the penetration of the 

encapsulated drug. Studies have shown that these 

composite vesicles can significantly increase the 

transdermal flux of various drugs, making them a 

promising carrier for transdermal drug delivery 

systems.
[11][15]

 

 

5. Actively targeted ethosomes 

Actively targeted ethosomes are specialized vesicular 

systems designed to enhance the delivery of therapeutic 

agents to specific skin cells or tissues. By incorporating 

targeting ligands—such as antibodies, peptides, or other 

molecules that recognize and bind to specific receptors 

on target cells—these ethosomes can selectively interact 

with and deliver their payload to the intended site. This 

targeted approach not only improves the therapeutic 

efficacy of the encapsulated drugs but also minimizes 

potential side effects by reducing off-target interactions. 

For instance, galactosylated chitosan has been utilized as 

a targeting ligand to direct ethosomal formulations to 

specific skin cells, thereby enhancing the treatment of 

skin-related conditions.
[11]

 

 

STRUCTURE AND ITS COMPOSITION 

Ethosomes are vesicular carriers composed of 

hydroalcoholic mixtures with relatively high 

concentrations of alcohols or their combinations. They 

are typically formulated using phospholipids with 

diverse chemical structures, such as hydrogenated 

phosphatidylcholine (PC), phosphatidylcholine (PC), 

phosphatidic acid (PA), phosphatidylserine (PS), 

phosphatidylethanolamine (PE), phosphatidylglycerol 

(PPG), and phosphatidylinositol (PI). Additional 

components include alcohol (ethanol or isopropyl 

alcohol), water, and glycols such as propylene glycol. 
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These formulations allow for the efficient delivery of 

high concentrations of active substances through the 

skin. The ratio of alcohol to water, or alcohol-polyol to 

water, can be adjusted to control drug delivery. Soya-

based phospholipids, such as Phospholipon 90 (PL- 90), 

are commonly used within a concentration range of 0.5–

10% w/w. Cholesterol may also be incorporated into the 

mixture in amounts ranging from 0.1–1%. 

 

Alcohols like ethanol and isopropyl alcohol are typically 

employed, and phospholipids may be combined with 

non-ionic surfactants (e.g., PEG-alkyl ethers). The 

alcohol content in ethosomal formulations generally 

ranges between 20–50%, while the non-aqueous phase (a 

mixture of alcohol and glycol) can range from 22–

70%.
[6][16]

 

 

 
Fig 2: structure of ethosome. 

 

ADVANTAGES 

 Degradation in the gastrointestinal tract, poor oral 

absorption, and low bioavailability. 

 Enhanced drug penetration and systemic effects. 

 Formulation includes nontoxic raw materials. 

 High patient compliance due to administration in 

semisolid forms like gels or creams. 

 Passive, non-invasive ethosomal system ready for 

immediate commercialization. 

 Increased drug entrapment efficiency, reduced side 

effects, and stable systemic drug levels. 

 Significant drug accumulation in the skin. 

 Enhanced drug permeation through the skin for 

transdermal and dermal delivery.
[17][18]

 

 

DISADVANTAGES 

 Drugs requiring high blood concentrations 

cannot be administered, limiting the approach to 

potent molecules with a daily dose of 10 mg or less. 

 The drug must have adequate solubility in both 

lipophilic and aqueous environments to reach dermal 

microcirculation and access systemic circulation. 

 The molecular size of the drug must be suitable for 

percutaneous absorption. 

 May not be cost-effective due to poor yield. 

 Risk of skin irritation or dermatitis caused by 

excipients and enhancers used in drug delivery 

systems. 

 The primary advantage of ethosomes over 

liposomes is the enhanced drug permeation. 

 Potential loss of product during the transfer from 

organic to aqueous media.
[18][19]

 

 

MECHANISM OF SKIN PENETRATION 

Ethosomes provide a significant advantage over 

liposomes in terms of drug permeability. However, the 

precise mechanism of drug absorption from ethosomes is 

not yet fully understood.
[20]

 The absorption process is 

believed to occur in two key phases. 

 

1. Ethanol Effect 

2. Ethosome Effect 

 

1. Ethanol effect 

Ethanol plays a crucial role in ethosomes by enhancing 

their ability to deliver drugs through the skin. It disrupts 

the lipid structure of the stratum corneum, increasing 

membrane fluidity and permeability. Additionally, 

ethanol integrates into the ethosomal lipid bilayer, 

reducing the tight packing of lipids and imparting 

flexibility to the vesicles, which facilitates deeper skin 

penetration. This combination of effects allows 

ethosomes to effectively transport encapsulated drugs 

into deeper skin layers and potentially into systemic 

circulation as shown in fig 3.
[21][22][23] 

 

2. Ethosome effect 

Ethosomes are advanced lipid-based vesicles designed to 

enhance transdermal drug delivery. Their mechanism, 

often referred to as the "ethosome effect," involves the 

high ethanol content disrupting the lipid structure of the 

stratum corneum, increasing its fluidity and 

permeability. This disruption allows ethosomal vesicles 

to penetrate deeper into the skin layers. Once within the 

skin, ethosomes can fuse with the lipid components of 

skin cells, facilitating the direct release of encapsulated 

drugs into the cells as shown in fig 3. Additionally, the 

flexible and malleable nature of ethosomal vesicles 

enables a controlled and sustained release of active 

substances over time, maintaining therapeutic levels and 

reducing the frequency of application.
[24][25] 
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Fig 3: Mechanism of penetration. 

 

METHOD OF PREPARATION 

Traditionally, ethosomal vesicles can be prepared using 

three main methods: the hot method, the cold method, 

and the dispersion method. 

 

1. Hot method 

As shown in the fig 4, the hot method involves two main 

steps. First, the phospholipid is dispersed in water, and 

the mixture is heated in a water bath to 40°C until a 

colloidal solution forms. In a separate container, ethanol 

and PG are mixed, heated to 40°C, and then added to the 

aqueous phase. The vesicle size can be reduced by using 

sonication or extrusion.
[26][27]

 

 

 
Fig 4: Hot method. 

 

2. Cold Method 

The cold method is the most commonly used technique 

for synthesizing ethosomes. In this method, 

phospholipids and the drug are dissolved in ethanol and 

glycol at room temperature. Sometimes, other lipids like 

cholesterol are added to stabilize the formulation. The 

mixture is stirred at 700 rpm at 30°C. After 5 minutes, 

distilled water, previously heated to 30°C, is added to the 

ethanolic solution using a syringe while continuing to stir 

at 700 rpm for 30 minutes. The vesicle size of ethosomes 

can be reduced using extrusion or sonication. During the 

process, the vessel containing ethanol should be well-

covered to prevent ethanol evaporation. The final product 

should be stored in a refrigerator as shown in fig 5.
[28][29] 

 

 
Fig 5: Cold method. 

 

3. Mechanical dispersion method 

In this method, Soya phosphatidylcholine is dissolved in 

a chloroform: methanol mixture (3:1) in a round-bottom 

flask. The organic solvents are then removed using a 

rotary vacuum evaporator at a temperature above the 

lipid transition point, forming a thin lipid film on the 

flask's walls. Any remaining traces of the solvent 

mixture are eliminated by leaving the flask under 

vacuum overnight. Hydration is carried out using 

different concentrations of a hydroethanolic mixture 

containing the drug, with the flask being rotated at an 

appropriate temperature.
[30][31] 

 

4. Classic Method 

In this method, the drug and phospholipid are dissolved 

in ethanol and heated to 30°C ± 1°C in a water bath. 

Double-distilled water is then added in a fine stream with 

a syringe to the lipid mixture, while stirring 

continuously at 700 rpm in a closed vessel to prevent 

ethanol evaporation. The vesicle suspension is 

subsequently homogenized by passing it through a 

polycarbonate membrane using a hand extruder for three 

cycles.
[31][32] 

 

5. Thin film hydration method 

In this method, the drug and phospholipids are dissolved 

in a chloroform: methanol mixture in a 3:1 ratio and 

placed in a round-bottom flask. The mixture is then 

evaporated using a rotary evaporator at a temperature 

above the lipid transition point (above 60°C) to remove 

all the methanol and chloroform, forming a thin film in 

the flask. The thin film is then hydrated with phosphate-

buffered saline (pH 7.4) containing ethanol. The 

formulation is sonicated for 5 minutes to reduce the 

particle size, resulting in the formation of ethosomes. 

Finally, the ethosomes are stored in a refrigerator.
[5]
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CHARACTERIZATION OF ETHOSOMES 

1. Vesicle size and zeta potential 

The particle size and zeta potential of ethosomes can be 

measured using dynamic light scattering (DLS) with a 

computerized inspection system and photon correlation 

spectroscopy (PCS). Ethosome size typically ranges from 

tens of nanometers to microns, depending on the 

formulation's composition. Zeta potential serves as a key 

indicator of particle surface charge and is essential for 

predicting and controlling stability. Generally, particles 

can achieve stable dispersion when the absolute value of 

their zeta potential exceeds 30 mV, due to the electric 

repulsion between particles.
[33] 

 

2. Vesicle shape 

Characterizing the vesicle shape of ethosomes is 

essential for understanding their morphology, stability, 

and suitability as drug delivery systems. Transmission 

Electron Microscopy (TEM) is a primary technique 

employed for this purpose. TEM provides high-

resolution images that allow for the detailed visualization 

of ethosomal vesicles, enabling the assessment of their 

shape, size, and surface characteristics. Studies utilizing 

TEM have reported that ethosomes typically exhibit 

spherical shapes with smooth surfaces.
[34][35] 

 

In addition to TEM, other microscopic techniques such 

as Scanning Electron Microscopy (SEM) and Cryogenic 

Transmission Electron Microscopy (Cryo-TEM) are also 

utilized to characterize ethosome vesicles. SEM offers 

detailed surface morphology images, while Cryo-TEM 

allows for the observation of vesicles in their near-native 

hydrated state, providing insights into their structural 

integrity and lamellarity. 
[36] 

 

3. Transition temperature 

The transition temperature (Tm) of ethosomes is a critical 

parameter that influences their fluidity, stability, and 

drug delivery performance. Differential Scanning 

Calorimetry (DSC) is commonly employed to 

determine the Tm of the lipids used in ethosomal 

formulations. This technique provides insights into the 

thermal behaviour of the lipid bilayers, which is essential 

for understanding the interaction between ethanol and 

phospholipids in the vesicles.
[37][38] 

 

Incorporating ethanol into ethosomal formulations 

significantly impacts the Tm of the lipid bilayers. 

Ethanol interacts with the lipid molecules in the polar 

head group region, decreasing the transition temperature 

of the lipids in the stratum corneum. This reduction in Tm 

increases the fluidity of the lipid bilayers, enhancing the 

ethosomes' ability to penetrate the skin's deeper layers.
[12] 

 

4. Entrapment efficiency 

The entrapment efficiency of ethosomal vesicles can be 

assessed using the ultracentrifugation method. The 

vesicles are separated in a high-speed cooling centrifuge 

at 20,000 rpm for 90 minutes, with the temperature kept 

at 4°C. After centrifugation, the sediment and 

supernatant are separated. The drug content in the 

sediment is determined by lysing the vesicles with 

methanol. The entrapment efficiency is then calculated 

using 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.
[39] 

 

5. Drug Content 

Determining the drug content in ethosomal formulations 

is essential for assessing their efficacy and ensuring 

accurate dosing. High-Performance Liquid 

Chromatography (HPLC) is a widely used analytical 

technique for this purpose. In practice, a specific amount 

of the ethosomal formulation is dissolved in an 

appropriate solvent to extract the encapsulated drug. The 

resulting solution is then analyzed using HPLC to 

quantify the drug concentration. For instance, in a study 

involving ligustrazine-loaded ethosomes, the drug 

content was determined by dissolving the ethosomal 

preparation in a solvent and analyzing it via HPLC.
[40][41] 

 

6. Surface tension measurement 

A common method for assessing the surface tension of 

ethosomes is the Du Nouy ring tensiometer technique. 

This method involves immersing a platinum or gold ring 

into the ethosomal dispersion and measuring the force 

required to detach the ring from the liquid surface. The 

measured force is then used to calculate the surface 

tension of the dispersion. This technique is effective for 

evaluating both surface and interfacial tensions, 

providing valuable information about the formulation's 

characteristics.
[37][38] 

 

7. Vesicle stability 

The stability of vesicles can be evaluated by monitoring 

the size and structure of the vesicles over time. The mean 

size is measured using DLS, while structural changes are 

observed through TEM.
[42] 

 

8. Skin permeation studies 

The ability of the ethosomal preparation to penetrate the 

skin layers can be assessed using confocal laser scanning 

microscopy (CLSM). The Ethosomes exhibit 

significantly higher skin deposition, likely due to the 

combined effect of ethanol and phospholipids, which 

enhances dermal and transdermal delivery.
[39][43]

 

 

APPLICATIONS OF ETHOSOMES 

Ethosomes can be used for various purposes for drug 

delivery system. Various studies using ethosomal 

formulations have demonstrated improved skin 

permeability for drugs. The applications of ethosomes as 

a carrier system for transdermal or topical drug delivery 

are summarized below, 

 

1. Pilosebaceous targeting 

Pilosebaceous units have been utilized for localized 
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therapy, especially in the treatment of follicle-related 

conditions such as acne or alopecia. Sebaceous glands 

and hair follicles are increasingly recognized as 

important pathways for percutaneous drug delivery. 

Many studies focus on exploring these follicles as routes 

for systemic drug delivery. Minoxidil, a lipid-soluble 

drug, is topically applied to the scalp for the treatment of 

baldness through pilosebaceous delivery.
[5][44] 

 

2. Transdermal Delivery of Hormones 

Oral administration of hormones is linked to challenges 

such as significant first-pass metabolism, low oral 

bioavailability, and various dose-dependent side effects. 

It was found that testosterone from an ethosomal 

formulation penetrated the skin approximately 30 times 

more effectively than from a commercial 

formulation.
[23][45] 

 

3. Topical delivery of DNA 

The skin serves as a highly effective protective barrier 

while also being permeable and capable of expressing 

genes and exhibiting immunological activity. Based on 

this, ethosomes have been explored as a delivery system 

for DNA molecules into skin cells to facilitate gene 

expression. Touitou et al. encapsulated a GFP-CMV-

driven transfecting construct within ethosomal DNA for 

their study. This formulation was applied to the dorsal 

skin of 5-week-old male CD-1 nude mice for 48 hours. 

After the treatment, the skin was removed, and confocal 

laser scanning microscopy (CLSM) was used to observe 

the penetration of the green fluorescent protein (GFP) 

formulation. Recently, Gupta and colleagues described a 

transfersomal formulation with immunogenic potential. 

The enhanced skin penetration ability of ethosomes 

presents a promising opportunity to use these 

formulations for delivering immunizing drugs.
[16][37] 

 

4. Anti-inflammatory ethosomal systems 

Paolino and colleagues investigated the use of 

ammonium glycyrrhizinate (AG) ethosomes for treating 

inflammatory-based skin diseases in human volunteers 

with methyl-nicotinate-induced erythema. The anti-

inflammatory effects of the AG ethosomal system were 

assessed for both pre-treatment and treatment of skin 

erythema and compared to aqueous and hydroethanolic 

drug solutions. A reflectance visible spectrophotometer 

was used to measure the erythema index. The results 

demonstrated that AG ethosomes significantly reduced 

the intensity and duration of erythema compared to the 

other formulations.
[46] 

 

5. Analgesic and Antipyretic Ethosomal Systems 

A recent study examined the in vivo analgesic and 

antipyretic effects of transdermal ethosomal ibuprofen 

using two animal models: Brewer’s yeast-induced fever 

in rats and the tail flick nociception test in mice. 

Application of ibuprofen gel to the skin of fevered rats 

led to a gradual reduction in body temperature. The 

analgesic efficacy of ethosomal ibuprofen gel was 

evaluated in comparison to oral administration using the 

tail flick test in mice. Results showed a significantly 

greater effect for the ethosomal ibuprofen system at 120 

and 360 minutes post-administration, with a duration of 

action lasting at least six hours.
[47] 

 

6. Delivery of Anti-Psoriasis Drug: 

Psoriasis is a chronic, non-infectious autoimmune skin 

disease characterized by red, scaly plaques. Ethosomes 

have the potential to enhance treatment efficacy while 

minimizing side effects. Fathalla et al. developed 

liposomal and ethosomal Pluronic® F-127 gels 

containing anthralin and evaluated their efficacy and 

safety in psoriasis treatment. The study, registered under 

ClinicalTrials.gov ID NCT03348462, reported PASI 

reductions of −68.66% for liposomes and −81.84% for 

ethosomes. The findings indicated that ethosomes were 

more effective than liposomes, with no adverse effects 

observed in either group. These results suggest that 

anthralin-loaded ethosomes may be a promising 

approach for psoriasis treatment.
[11][48] 

 

7. Cosmeceutical Applications of Ethosomes 

In the cosmetic industry, ethosomes offer the advantage 

of enhancing the stability of cosmetic ingredients while 

reducing skin irritation caused by harsh chemicals. 

Additionally, they improve transdermal permeability, 

particularly in their elastic forms. However, the 

composition and size of ethosomal vesicles are crucial 

factors to consider during formulation.
[23][49] 

 

8. Gene Delivery 

The topical delivery of DNA molecules to skin and hair 

follicle cells is gaining popularity for various 

applications, including alopecia treatment and 

vaccination. Various carriers have been explored to 

transport DNA molecules, which, when expressed in 

follicular and dermal stem cells, can produce local or 

systemic effects. However, the dermal delivery of 

genetic material remains significantly limited due to the 

strong negative charge and high molecular weight of 

DNA molecules. 

 

In-vivo studies demonstrated the formation of green 

fluorescent protein (GFP) following the dermal 

application of GFP-CMV-driven transfecting constructs 

via ethosomes. This study observed the ability of 

ethosomal carriers to deliver CMV-GFP cDNA to the 

dorsal skin of five-week-old male CD-1 nude mice after 

a 48-hour application. The treated skin was then excised, 

and GFP expression was confirmed using confocal laser 

scanning microscopy (CLSM). These findings suggest 

that ethosome–DNA formulations enable efficient gene 

delivery and expression in skin cells, indicating their 

potential as suitable carriers for various gene therapy 

applications requiring transient gene expression.
[50]

 

 

CONCLUSION 

Ethosomes represent a significant advancement in 

transdermal and topical drug delivery, offering enhanced 

permeability, improved bioavailability, and increased 
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therapeutic efficacy. Their unique composition, 

incorporating ethanol and phospholipids, facilitates 

deeper skin penetration, making them effective for 

delivering both hydrophilic and lipophilic drugs. Various 

characterization techniques, including DLS, TEM, DSC, 

and HPLC, help assess their structural and 

physicochemical properties, ensuring formulation 

stability and efficiency. 

 

Ethosomal formulations have shown great potential in 

pilosebaceous targeting, transdermal hormone delivery, 

gene therapy, anti-inflammatory treatments, analgesic 

applications, and cosmeceuticals. Their high ethanol 

content disrupts the skin barrier, allowing for improved 

drug absorption while maintaining controlled and 

sustained release. Despite their advantages, challenges 

such as formulation stability, potential skin irritation, and 

cost need to be addressed for widespread clinical 

applications. 

 

Future research should focus on optimizing ethosomal 

formulations, enhancing stability, and developing 

targeted delivery approaches for better therapeutic 

outcomes. With continued advancements, ethosomes are 

poised to become a key technology in modern drug 

delivery systems, offering a versatile and efficient 

alternative to conventional transdermal methods. 
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