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ABSTRACT

Microemulsions are preferred because of its advantages like low cost of preparation and enhanced bioavailability due to increased absorption
of drug through skin which is achieved by adding penetration enhancers. Most frequently used permeation enhancers are saturated and
unsaturated fatty acids like oleic acid . Microemulsions are the systems which can be used as a carrier to enhance the solubility of the drug and
they protect the drug from oxidation, degradation and hydrolysis. As this system is directly applied on the skin, there is lesser risk of side effects
like toxicity. Thus, microemulsions can be used as safe and effective dosage form to enhance the bioavailability of drugs in the transdermal drug

delivery system. This article summarizes the structure of microemulsions, its components, merits and demerits of microemulsion system.
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Introduction

Microemulsion system composed of water, oil and
amphiphile are optically isotropic systems. They are
thermodynamically stable system and a new approach to
transdermal drug delivery system. Microemulsions are clear
systems having higher absorption and diffusion rates due to
its penetration property. Microemulsions are widely studied
dosage forms as they enhance the bioavailability of poorly
soluble drugs. They have low surface tension, small droplet
size which enhances the absorption and permeability of the
drugs . Due to its thermodynamic stability and solubilisation
properties it is used as a vehicle in the novel drug delivery
system. In the year 1943, Hoar and Schulman coined the
term “Microemulsion” to define a solution obtained on
titrating an oil in water emulsion with an alcohol.

The skin is the largest organ of the body and it is a very
suitable site for administration of drugs. In this aspect, the
field of transdermal drug delivery has been developing safe
and beneficial means for the delivery of drugs through the
skin. [1-5]

Skin
Structure and Functions of the skin

The skin acts a protective barrier between the body and
external environment against microbes, U.V radiations,
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chemical , allergens etc. The skin is also responsible for the
maintenance of thermoregulation by fluid transpiration
(sweating) and the exchange of gases and toxins with the
external environment.

The skin consists of three layers namely, the outer most
layer called the epidermis, middle layer that is the dermis
and the inner most layer hypodermis.

Epidermis is the outer most layer and forms a waterproof
barrier over the body surface .It is made up of keratinocytes
(95%) , melanocytes, Langerhans cells and merkel cells . It
has multi-layered regions of epithelial cells and is further
subdivided into stratum corneum, stratum lucidum, stratum
granulosum , stratum spinosum , stratum basale . Dermis
which is the middle layer of the skin consists of blood
vessels, lymph vessels, hair follicles, sweat glands, collagen
bundles, fibroblasts, nerves and sebaceous glands. Dermis is
bound together by a protein called collagen. This layer
provides flexibility and strength to the skin. It also has pain
and touch receptors. Hypodermis the inner most layer of the
skin is also called as the sub cutaneous fat layer. It has a
network of collagen and fat cells. It is responsible for the
conservation of body’s heat and acts as a shock absorber.[3-
5]
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Skin permeation pathways

The three main skin permeation pathways are intracellular
(transcellular) , intercellular and appendageal. Appendageal
permeation is less significant in normal conditions as it
occupies lesser surface area. Intracellular route is found to
be more complex as the movement of molecules involves
crossing of lipid bilayers for which the molecules should
have sufficient lipid-water partitioning properties. In case of
intercellular route the molecules pass through spaces that
consist of free fatty acids, their esters, cholesterol and its
sulphates which are arranged in a bilayer . [3-5]

Microemulsion structure

Microemulsion is a composition of water, oil, mixture of
surfactant and co-surfactant. Microemulsion’s structure is in
the form of droplets dispersed in the continuous phase with
the help of a surfactant.

There three types of microemulsion structures are as follows

1. Oil in water phase
2. Water in oil phase
3. Bi-continuous phase

There are four types of microemulsion systems which
existin equilibrium as stated by Winsor.

e  Winsor-I; has two phases o/w, the lower water phase
is in equilibrium with the upper oil phase.

e  Winsor-II; has two phases w/o, the upper water phase
is in equilibrium with the lower oil phase.

e  Winsor-III; has three phases (o/w + w/o0), middle
microemulsion phase is in equilibrium with upper oil
phase and lower water phase.

e  Winsor-1V; it has a single phase; homogenous mixture
of oil, water and surfactant. [1]

Components of microemulsion components
0il phase

The oil phase solubilizes the required dose of lipophilic
drug and increases the fraction of lipophilic drug
transported via intestinal lymphatic system thus
enhancing the absorption of the drug. Oil phase
influences the curvature and has the ability to
penetrate through the tail area thus causing the
swelling of the tail group region. Oils with long chain
alkanes have lesser penetrating ability while the short
chain alkanes have higher penetrating ability thus
causing the swelling of the tail group region.

Examples
=  Saturated fatty acids- lauric acid, capric acid
=  Unsaturated fatty acids- linoleic acid , linolenic acid

=  Fatty acid ester ethyl or methyl esters of oleic acid,
lauric acid

Aqueous phase

The water phase is made up of active hydrophilic agents.
Water is the most widely used aqueous phase . Preserved
buffers are also used by some researchers.

Surfactants

Surfactants decrease the interfacial tension thus facilitating
dispersion during the preparation of microemulsion. It
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forms a flexible film giving a correct curvature to the
interfacial region.

Types of surfactants
e  Nonionic
e  Zwitterion
e  (ationic
e  Anionic

Nonionic surfactants show low toxicity and low irritancy so
commonly used in the preparation of microemulsion.
Examples polysorbates, propylene glycol caprylate.

v" Low HLB (3-6) W/0 microemulsion

v High HLB (8-18) O/W microemulsion

v" HLB >20 needs cosurfactants to decrease effective.
Cosurfactants

The flexibility required by interfacial film to form different
curvatures of a microemulsion is provided by a cosurfactant.
Short to medium chain alcohols are used as cosurfactants to
decrease the interfacial tension and increase fluidity.
Examples; short chain alcohols - ethanol to butanol and
medium chain alcohols like glycols. [8-10]

Advantages of microemulsions

» Rapid drug release due to large interfacial area
Better thermodynamic stability
Low viscosity

Improves efficacy of the drug

vV V V V

Can solubilize both hydrophilic and lipophilic drugs
Disadvantages of microemulsions

» High amounts of surfactants are needed for the
stabilization of droplets

» Limited solubilizing capacity for high melting point
substances

»  Surfactants should be non toxic

» Temperature and pH influences the stability

»  Phase separation usually occurs [11-12]
Transdermal drug delivery (TDD)

It is a painless method of drug delivery into the systemic
circulation . It avoids hepatic first pass metabolism and acts
as a substitute for patients incapable of taking drugs orally.

Firstly the drug penetrates through the stratum corneum
and then enters the deeper epidermis and dermis layers.

Factors affecting TDD
Skin hydration

On contact with water the permeability of the skin is
improved. Hydration is an important factor in increasing the
permeability of the skin .So humectants are used in
transdermal drug delivery.

Temperature and pH

Permeability increases ten folds with the difference in
temperature . As the temperature falls the diffusion
coefficient also decreases.
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Diffusion coefficient

It depends on the properties of the drug, diffusion medium
and interaction between them .

Drug concentration

The concentration gradient is higher
concentration is more across the skin barrier .

if the drug

Partition coefficient (K)

The drugs with lower K value have lesser permeability. The
K value required for optimal transdermal permeability is 1
or greater. [13-15]

Advantages of TDD

e Improves bioavailability, shows longer duration of
action thus decreasing the dosing interval.

e [t is a steady infusion over longer periods and has
lesser side effects so acts as a goal of therapy.

e [tisadvantageous in patients who are unconscious.

e Ithasa simple dosing regimen, usually weekly once.

e [tisa painless means of drug administration

e Itavoids first pass metabolism

Disadvantages of TDD

show less

e Drugs with hydrophilic structures

penetrating capability.
e [tcannotreach high drug levels in plasma.

e Drugs having large molecule size cannot be used in
transdermal drug delivery.

e Some people tend to be sensitive which results in
discontinuation of therapy.

e [tcannotbe delivered in large doses.

e  Drugs only with relative potency are suitable for TDD.
[13-15]

Conclusion

The permeation rate of drugs is found to be increased by the
use of microemulsions in the transdermal drug delivery.
Permeation enhancers like the saturated and unsaturated
fatty acids play a vital role in making the microemulsions a
carrier in transdermal drug delivery. In conclusion,
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microemulsions increase the solubilisation of drugs as well
as protect from oxidation, hydrolysis and degradation.
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