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Novel drug delivery systems are used to increase administration of drugs through transdermal system. Ethosomes
has the ability to permeate through the stratum corneum. Ethosomes are the delivery carriers that enable the
drugs to reach the deep skin layers as well as the systemic circulation. These vesicles are well known for their
importance in cellular communication and in particle transportation for many years. This article reviews various
aspects of ethosomes which includes their preparation, characterization, advantages and their applications in drug
delivery. Ethosomes has number of important benefits such as, it improves the drug's efficacy, enhances the patient
compliance, comfort and reduces the total cost of treatment.

Introduction

Withania somnifera which is also known as Ashwagandha, winter
cherry or Indian ginseng is one of the most important plant in Indian
traditional system of medicine which belongs to solanaceae family.
It is a small evergreen shrub that grows roughly four to five feet tall.
In India it is cultivated in the states of Madhya Pradesh, Rajasthan,
Uttar Pradesh and Gujarat. Having wide range of activities, it is used
in almost all disorders that affect the human health. Constituents of
ashwagandha are withanolides, withaferins a, alkaloids, steroidal
lactones and tropine. The plant is exhibiting anti-inflammatory,
antipyretic, analgesic, anticancer, neuroprotective and cardio
protective [1, 2].

Method of Extraction

The roots of Withania somnifera were collected, dried and powdered.
100 g of coarse powder was extracted using soxhlet extractor with
solvent of increasing polarity such as n-hexane, ethyl acetate and
ethanol in solid/solvent ratio 0.33, respectively for 10 hrs each. The
extract then concentrated in rotary evaporator [3, 4].

Ethosomes

Ethosomes are used mainly for the delivery of drugs through
trandermal route. Drug is entrapped in ethosomes which have
various physicochemical properties i.e hydrophilic, lipophilic and
amphiphilic property. The size of ethosomes may vary from nano
meters to microns. Ethosmes are the modified forms of liposomes

which contains high ethanol content [5, 6].

lipid bilayer consti-
tuted by phospholipids

Ethanol with Drug

water molecules

Ethosomal Composition

Ethosomes are vesicular carrier that are comprised of hydroalcoholic
or phospholipid in which the concentration of alcohols or their
combination is relatively high. The various types of additives used
in the ethosome preparations are representated in the table [7, §].
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Class Example Uses Ethanol Effect
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elhosomes on slralum comeum deep layers of skin layers of skin
Vehicle Carbopol D 934 As a gel former
Method of Preparation [11].
Cold Method
This is the most common method used for the preparation of
ethosomal formulation. In this method, phospho lipid, drug and
other lipid materials are mixed. The water is heated to 300c in
Table: Different additives employed in the formulation of a water bath.The water heated to 30oc in a separate vessel is

ethosomes.

Advantages of ethosomes [9].

Ethosmal drug delivery system has much advantage as compared to
other transdermal and dermal delivery systems. These advantages
include

>Permeation of drug through skin for transdermal drug delivery
is enhanced.

>Ethosmal system is passive, non invasive and is used for
immediate commercialization

>Ethosmes delivers large and diverse groups of drugs across skin.
>Ethosomes does not contains toxic materials in formulation,
ethosomal drug is administered in semisolid form that produces
high patient compliance.

>Ethosomal drug delivery is simple when compared to other
complicated methods.

Mechanism of Penetration [10].

The mechanism of drug absorption from ethsosmes occurs in two
phases

1) Ethanol effect

2) Ethosomes effect

added to the mixture, which is then stirred for five minute in a
covered vessel. The vesicle size can be reduced to desired extent
using sonication method or extrusion method and then finally the
formulation is stored in refrigerator.

Hot Method

This method involves dissolving of phospholipids in water in
a water bath at 400c until a colloidal solution is obtained. In a
separate vessel propylene glycol and ethanol are mixed and is
heated to 40oc.Once both the solutions reach to 400c, the organic
phase is added to aqueous phase. The drug is dissolved in water
or ethanol depending upon its hydrophilic/hydrophobic properties.
The vesicle size can be decreased to desired size using sonication
method or extrusion method and the formulation is stored in
refrigerator.

Characterisation of Ethosomes [12].
Visualisation of vesicles: Vesicles are visualized by Transmission
electron microscopy and scanning electron microscopy.

Entrapment efficiency: Ultra centrifugation technique is used to
determine entrapment efficiency.
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Vesicle size and zeta potential: Vesicle size is measured
by Dynamic light scattering (DLS) and photon correlation
spectroscopy (PCS). Zeta potential is an important parameter that
affects aggregation of vesicles and depicts the physical stability of
vesicular systems and it can be measured by zeta meter.

Surface tension activity measurement: It is measured by ring
method by Dunoy ring tensiometer.

Penetration and permeation methods: Depth of penetration can
be visualized by confocal laser scanning microscopy.

Stability of ethosomes: The ability to retain the drug by ethosomal
formulations was checked by subjecting the preparations to
different temperatures i.e 25+20c, 37+20c and 45 +2oc for
different periods of time. The stability of ethosomes also can be
determined by monitoring size and morphology of vesicles using
DLS and TEM.

Therapeutic Applications of Ethosomes [13, 14].

>t is used in the transdermal delivery of hormones.

>It is used in the treatment of herpetic infection.

>Itisused for transdermal delivery of hydrophilic and impermeable
drugs through skin.

>t is used in pilosabeceous targeting.

Marketed Products of Ethosomes

Srno Name of prod- | Uses Manufacturer

uct

Genome cos-
metics

Decroin cream | Antiaging
cream,delaying
the visibe signs

of aging

First minoxidil
containing
product, which
uses ethosmes.
It contains

4% minoxidil,
which is a well
known hair
growth promot-
er that should
be metabolized
by sulfation

to the active
compound

Nanominox Germany

Powerful
cellulite buster
which reduces
orange pee

Skin genuity Nottingham,

UK

Used for
thetreatment of
Herpes virus

Trima,Israel

Ethsomal Gel Preparation [15].

The ethsomal gel preparation involves preparation of gel base,
carbopol 934 is commonly used gel and at low concentration
it forms good consistency transparent gel. It will be prepared
by dispersing carbopol934 in distilled water in which glycerol
is previously added. To this accurately weighed quantity of
methy paraben and propyl paraben were added and the mixture
was neutralized by adding triethanolamine. Then the ethosomal
formulation was slowly added to carbopol 934 gel base with
stirring to get the ethosomal gel.

Evaluation of Ethosomal Gel

PH Measurement: The pH of gel was measured by using pH meter.
Viscosity: Viscosity was determined by Brookfield viscometer,
spindle s64.

Drug content of formulated gels: Drug content was estimated by
dissolving 100 mg of formulation in methanol and filtered. The
volume was made up to 100 ml and the absorbance was measured
at 212 nm.

In vitro diffusion study: In vitro diffusion study was carried out
by using Franz diffusion cell with cellophane dialysis membrane
of grade 110.
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