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ABSTRACT

Transethosomes are a kind of lipid-based nanosystem that have proven to be useful for for the administration of
transdermal drugs because of their capacity to pierce the dense network of the stratum corneum. These soft and
flexible nanosystems, which consist of phospholipid, ethanol, water, and an edge activator or permeation
enhancer, can transport drug molecules. They can be made in a number of ways, such as hot, cold, thin-film
hydration, and ethanol injection procedures. Transethosomes' tiny particle sizes allow them to pass through skin
layers and ease of shape modification. Particle size, surface charge, entrapment efficiency, surface shape, drug
content, and stability are some of the characteristics that define vesicles. NSAIDS, antifungals, antibiotics, and
medications that can all be transdermally delivered using these vesicular systems.
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1. INTRODUCTION

Skin has received a great deal of attention in terms of medication penetration and permeation.
Transdermal medication delivery is a well-established approach in the pharmaceutical business'. Transdermal
drug delivery is a painless way of administering medications that involves putting a drug formulation to the skin.
transdermal distribution is superior to traditional methods of drug delivery due to self-medication, excellent safety,
higher patient compliance, avoidance of side effects and first pass metabolism, reduced frequency of dose, and
more consistent plasma levels. However, The skin is composed of numerous layers, including the subcutaneous,
dermal, and epidermal layers.The epidermis contains numerous horny layers composed of fat-based matrices that
block the passage of both hydrophilic and heavy in molecular weight medicament molecules into the
skin? Nanocarriers can be delivered transdermally to improve local dermal effects as well as skin permeation for
systemic performance®. Because of their closeness to cell membrane structure, vesicular nanocarriers have
attracted a lot of interest recently for the administration of transdermal and topical drug applications. They consist
of a lipid bilayer around an aquatic core, allowing them to include both hydrophilic and hydrophobic
pharmaceutical substances*. Furthermore, These nanovesicles enable deep penetration into the epidermal layers
and long-term drug release’. Researchers have spent decades studying various strategies for weakening or
disrupting the permeation barrier and delivering drugs intact through the skinWater, phospholipids, and ethanol
are concentrated in high concentrations within vesicular structures known as ethosomal nanocarriers. They are
specifically intended for therapeutic agent distribution via the skin or transdermal route®’.
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2. TYPES OF ETHOSOMES

Ethosomal systems are characterized by their composition into three classes as shown in figure 1
Classical ethosomes, Binary ethosomes and Transethosomes.

2.1 Classical ethosomes

Classical ethosomes are modified liposomes made of phospholipids, a high concentration of ethanol (about
45%w/v), and water. They are thought to be superior to traditional liposomes in transdermal medication delivery
because they are smaller in size and so exhibit better skin permeability. Additionally, it exhibited a negative
potential and improved entrapment efficiency?®.

2.2 Binary ethosomes

Binary ethosomes were created by adding another form of alcohol to traditional ethosomes, such as isopropyl
alcohol (IPA) or propylene glycol (PG)°.

2.3 Transethosomes

Transethosomes are a new class of ethosomal system that integrates transferosome and ethosome characteristics
into one system. Apart from the fundamental elements of traditional ethosomes, this system also incorporates an
edge activator or penetration enhancer, like surfactants. Numerous studies have shown how beneficial TEs are for
enhancing the dermal and transdermal transport of a range of medications with different physiochemical
propertie®!°.

— Phospholipid molecule

o — Ethanol

. — Propylene glycol or other alcohol

O — Edge activator

Fig-1: Ethosomes system

3. ADVANTAGES AND DISADVANTAGES
3.1 ADVANTAGES

The raw components employed in the formulation are not harmful in nature.

Passive, non-invasive, and ready for rapid commercialization.

Avoidance of the first pass effect.

The transethosomal medication is given in a semisolid dose form.

It improves medication penetration through the skin, enabling transdermal drug delivery.
Transethosomal drug delivery is applicable to various industries, including cosmetics and veterinary
medicine.

v Tt has great patient compliance.

AN N N NN

3.2 DISADVANTAGES

v Drug permeation through the skin depends on several factors.
v A few recipients may have skin discomfort.
v Drugs that require blood volume cannot be delivered.
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v’ It may not be affordable for some folks'.

4. APPLICATION
4.1 Delivery of Anti-inflammatory drugs:

Oral administration of NSAIDs (Nonsteroidal Anti-inflammatory Drugs) has been associated to gastrointestinal
side effects. The Transethosomal formulation showed improved penetration'2.

The recipe with 45% ethanol and a reduced lecithin content yielded the best results Percutaneous permeability
and tolerability were improved in the in vitro investigation. In the in vivo experiment, volunteers showed higher
levels of anti-inflammatory activity'3.

4.2 Hormone delivery:

Hormone administration orally has been linked to a number of issues, including increased FPM, many dose-
dependent side effects, as well as limited oral bioavailability. Incorporating hormones such as testosterone in
transethosomal formulations resulted in roughly 30 times more skin penetration than other marketed oral
preparations®,

4.3 Delivery of Antibiotics:

Topically administered antibiotics have a higher therapeutic efficacy. The usage of oral medication has previously
resulted in a number of negative outcomes, including allergic reactions. Transethosomes eliminate the risk of
reduced permeability to subdermal tissues and deeper skin layers, which is often used in conventional external
preparations Ethosomes rapidly penetrate the epidermis, transporting numerous treatments reaching the skin's
deepest layers and eliminating sickness at its cause'>.

4.4 Delivery of Antifungal drugs:

Transethosomes carrying amphotericin B, terbinafine, ketoconazole, and other medications demonstrated skin
permeability and deposition as compared to ordinary liposomes and ethosome®.

4.5 Delivery of an Anti-Parkinsonian medication:

The transethosomal version of the psychoactive medication trihexyphenidyl hydrochloride demonstrated higher
skin penetration capability than its liposomal variant!”.

4.6 Application of ethosomes in cosmetics:

Transethosomes have been effectively included into cosmetic compositions for a range of advantages, including
transdermal penetration and stability, as well as reduced severe cosmetic ingredients causing skin irritation.
Curcuma longa extract-containing transethosomal creams have also been developed and investigated for their
photoprotective and anti-aging qualities. Use of transethosomal creams containing Curcuma longa extract on
human volunteers as a photoprotective and anti-wrinkle therapy'®.

4.7 Delivery of Anticancer drugs:

Conducted study on cutaneous melanoma using dual drug loading and transethosomal formulation. They selected
two drugs, dacarbazine and tretinoin, since they had less cytotoxicity and performed better in concert than the
other formulations. Transethosomes with dual loading beat single-loaded medicines in terms of anticancer activity.
Skin penetration can be improved, they discovered®.

5. TRANSETHOSOMES COMPOSITION

High levels of phospholipids, ethanol, edge activators, and active ingredients make up the transethosomes. These
ingredients along with their functions are shown in Tabel:1

Table-1: Composition of transethosomes

Class Example Uses
Phospholipids (2-5%) Soya phosphatidyl choline (S-75), | Vesicles forming component
Lipoid S100, Phospholipon 90G.
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Edge activator

Oleic acid, Span 80, Tween 80,
Tween 20, sodium deoxycholate,

It uses as elasticity and acts as
penetration enhancer

sodium cholate.
Ethylene glycol.

Alcohol (30%-40%) It provides softness to the vesicle

membrane

Cholesterol Cholesterol Provides stability to the vesicle
membrane

Water (g.s 100) Water Used as a vesicle forming agent

5.1 Ethanol

Because of its size, stability, entrapment effectiveness, and skin permeability, ethanol has the potential to be a
formidable penetration promoter. 10-20% ethanol is added to TEs to soften and elasticize the vesicles.

Higher ethanol concentrations increase entrapment ability, as does The effectiveness of entrapment (EE) in
thermoelectric plants. The solubility and loading of both lipophilic and hydrophilic medications into
Transethosomes are improved by ethanol. Excessive ethanol usage can promote lipid bilayer leakage, increasing
vesicle size and decreasing entrapment efficiency?’.

5.2 Phospholipids

There are just a few of the characteristics that the TEs display. Selecting the appropriate phospholipid is essential
for the formation of stable TEs since it affects the kind and amount used. Phospholipid concentrations between 2-
5% are ideal for TE production?!.

5.3 Cholesterol

Once cholesterol is integrated into the TE, they develop greater stability and efficient at entrapping medicinal
molecules. It is also said that the addition of cholesterol causes the vesicles to enlarge. It was found that the
amounts of cholesterol employed in certain formulations were less than 3%. According to reports, cholesterol
stabilises in these vesicle systems and keeps the particles from clumping together?2.

5.4 Edge activators / penetration enhancers

Choosing the right edge activator is critical for producing TEs as it affects their properties. Transethosomal system
edge activators can be triggered by surfactants of any kind, including cationic, anionic, and non-ionic ones. TEs
may be made with anionic surfactants such as deoxycholic acid, sodium cholate, and sodium stearate. Two
examples of non-ionic surfactants are Cremophor EL-35 and RH-40. One way to produce TEs is by using a
surfactant, like polyethylene glycol. Often utilised edge activators are spans and tweens. Tween 30 may decrease
vesicular size and enhance TE stability, according to studies>.

6. METHODS

There are four easy and practical ways to generate transethosomes:
Cold technique,

Hot method,

Ethanol injection method, and

Thin film hydration method which are shown as;
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Fig-2: Different types of methods
6.1 Cold method

Transethosomes are typically formed using this technique. Because of its capabilities, medications that are heat-
sensitive and thermolabile can be treated with it. It can be scaled up with ease. By vigorously shaking the ethanol
solvent system, phospholipid is dissolved. In a water bath, this combination is heated to 30°C. After being heated
to 30°C in a separate jar, water is gradually added to the alcoholic mixture. For even mixing while adding an
aqueous solution to an ethanolic solution, a magnetic stirrer running at 700 rpm is utilised. Vesicle size may be
modulated with the use of a probe sonicator.25

6.2 Hot method

Water is used to scatter phospholipid, which is then heated to 40°C. Heating a mixture of ethanol and glycol to
40°C is done. Combine the aqueous and organic phases while stirring continuously. The solvent system (ethanol
or water) is selected based on how soluble the medication is. Throughout the procedure, a constant temperature
of 40°C is maintained. The vesicular size can be modulated using probe sonication.26

6.3 Thin film hydration method

The transethosomes were prepared using the conventional thin-film hydration technique. Drug, oleic acid, and
lecithin were combined in a 3:1 ratio with a combination of chloroform and methanol in a dry round-bottom flask.
After permitting the organic solvents to evaporate via a rotary evaporator set at 60 rpm, under low pressure at 55
°C, a thin lipid layer was created on the wall of the round-bottom flask. For a full night, the last solvent remnants
were removed under hoover. The film was then hydrated for one hour at room temperature with ethanol and
phosphate buffer solution (pH 5.5) spinning at 100 revolutions per minute. The preparation was sonicated for 15—
20 minutes to reduce the particle size, and then kept at 4 °C for additional research.27

7. MECHANISM OF TRANSETHOSOMES

Phospholipids, ethanol at a high concentration, edge activators and water are the ingredients of
transethosomes, a special lipid formulation. They illustrate the benefits of transfersomes and ethosomes.
Depending on the drug, the size range is 40 nm to 200 nm. One important characteristic of the transethosomal
system that sets it apart from other vesicular systems is ethanol*2, The ethanol impact is the result of ethanol
intercalating into intercellular lipids, increasing the fluidity of lipids and decreases lipid bilayer density, is thought
to be connected to the first part of the mechanism. Ethanol and other molecules work together to fluidize the
stratum corneum's lipid layer its high conc. in Transethosomes, which encourage the systems ability to adapt and
change, allowing them to penetrate via tiny gaps generated in the layers of corneum due to fluidization. Alcohol
content in the transethosomes also influences its diameter because it imparts a net negative charge to the vesicle
surface, lowering its size. The ideal ethanol concentration range is 30-40% for the generation of consistent
ethosomes. A 20% reduction in ethanol level might result in larger vesicles!®. Phospholipids play an important
part in bilayer formation, with a hydrophobic tail and a hydrophilic head?®.
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8. EVALUATION

8.1 Transethosome determination using surface morphology:

A transmission electron microscope was used to investigate the morphology of liquid dispersion. The thin film of
vesicular dispersion was deposited on the copper grid that was coated with carbon, and the vesicles were stained
before being examined and photographed™’.

8.2 pH measurement
A digital pH metre can be used to assess the transethosomal formulation's pH3!.
8.3 Entrapment efficiency determination

The suggested formulations' entrapment efficiency assessed using ultracentrifugation. To test the formulation, 1
mL was rotated for 3 hours at 25,000 rpm at 4°C by using a centrifuge. After centrifugation, the supernatant was
diluted with methanol. Using the same procedure, UV spectroscopy was used to analyse the free HTC at 224 nm,
using a blank formulation as a reference. To determine the concentration, we employed the following formula®?.

8.4 Determination of particle size

Transethosome vesicles were examined by using a Malvern zeta sizer. These measurements define the vesicles
size and uniformity. The transethosome vesicles were also detected with a trinocular microscope prior to
sonication®’.

8.5 Determination of stability studies

To examine the vesicular stability of transethosomal vesicles, deposit them at different temperatures (25+20C,
37+20C, 45+20C). TEM and DLS can be used to determine the size and shape of transethosomes*.

8.6 Drug content determination

A modified HPLC technique and UV spectrophotometer are used to quantify drugs™®.

9. CONCLUSIONS:

Skin permeation improvement technology has the potential to expand transdermal drug delivery options. They
provide safety, efficacy, and patient compliance, making them preferable to traditional transdermal permeation
methods. The main challenge in creating a transdermal medicine delivery device is overcoming the epidermal
barrier. Transethosomes, which contain alcohol and edge activator have superior skin permeation than other new
vesicles such as liposomes and niosomes.These formulations are easy to prepare, effective, safe, and suitable for
both topical and systemic drug administration. Incorporating transethosomal incorporation into transdermal
patches or topical formulations enhances medication skin permeability. The use of ethanolic vesicular carriers in
formulation has the potential to deliver medications with solubility issues via transdermal route.
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