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Abstract

Microemulsions, comprising oil, water and a surfactant, in association with some co-surfactant, are thermodynamically
stable systems. They have found applications in a large number of chemical and pharmacological processes due to their
unique properties such as large interfacial area, low interfacial tension, and most importantly, the ability to solubilize and
deliver hydrophobic drugs. Microemulsions are ore, topical and parenteral administration. Microemulsions are
thermodynamically stable. Microemulsions are clear, thermodynamically stable isotropic liquid mixtures of oil, water and
surfactant, frequently in combination with a cosurfactant. This review highlights the properties and several recent
developments in the use of microemulsions for medical treatment purposes including targeted drug delivery.
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Introduction
Microemulsions are merely alike emulsions that are a
different class of colloidal systems. We can observe
colloidal systems in all three possible states of matter—
gas, liquid, and solid. Basically, the emulsions are formed
via the emulsification of two or more immiscible liquids
primarily.
The emulsions are basically formed from two or more
immiscible liquid phases via emulsification, a profound
characteristic of surface-active agents, making them
versatile for a wide range of practical application, for
milk butter,
mayonnaise, espresso, cutting fluid for metal working,
and the photo-sensitizer. The two types of
microemulsions are direct (oil dispersed in water o/w)
& reversed (water dispersed in oil, w/0) [1-5].

Various techniques have been published in the

instance, and cream, margarine,

scientific literature to enhance the dissolution profile
and also the absorption efficiency and bioavailability of
water-insoluble and liquid lipoptilic drugs [6-10].

e  Reduction of partical size via micro-nization.

e Co-grinding

[14]

Adsorption on porous structures
Solid dispersion
Self-emulsification

e  Microencapsulation

1. Structure of Microemulsion
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Figure 1: Microemulsion Structure
Microemulsions or Micellar emulsion are dynamic
system in which the interface is continuously and
spontaneously fluctuating [11-13]. Structurally, they are
divided in to oil in water (o/w), water in oil (w/0) and
bi-continuous microemulsions. In w/o microemulsions,
water droplets are dispersed in the continuous oil phase
while o/w microemulsions are formed when oil droplets
are dispersed in the continuous aqueous phase. In
system where the amounts of water and oil are similar,
the bi-continuous microemulsions may result [14-18].
The mixture oil water and surfactants are able to form a
wide variety of structure and phase depending upon the
proportions of component.
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2. Advantages of Microemulsion Based Systems [19,20]
Microemulsions exhibit several advantages as a drug
delivery system:
i. Microemulsions are thermodynamically stable
systems and allows self-medications of this system.
ii. Microemulsions are both solvebilised in
hydrophilic and lipophilic drugs.
iii. The dispersed phase, lipophilic or hydrophilic (oil
o/w, or oil,
microemulsions) can act as a potential reservoir of
hydrophilic or lipophilic drugs.
iv. Microemulsions have low viscosity compared to,
primary and multiple emulsions.

in water, water in w/o

3. Disadvantages of Microemulsions Based Systems:
[21,22]
i.  Require large amount of S/Cs for stabilizing droplets.
ii. The surfactant should be nontoxic for use in
pharmaceutical applications.

ili. Microemulsion  stability is  influenced by
environmental parameters such as temperature and
pH.

4. Limitations: [23,24]

Factors which limit the wuse of microemulsion in

pharmaceutical applications:

i. The concentration of surfactants and co-
surfactants used must be keptlow for toxicological
reasons.

ii. Microemulsion also suffers from limitations of
phase separation.

iii. For intravenous use, the demand of toxicity on the
formulation is rigorous and very few studies have
been reported so far.

Depending upon the nature of the dispersed particles,
microemulsions are classified into the following types:

1) Water-in-oil microemulsion

The W/O type microemulsion is a dispersion of water or
an aqueous solution in a water-immiscible liquid. The
water is, in this case, the “discontinuous” (inner) phase,
and the oil is the “continuous” (outer) phase (Figure 2).

2) Oil-in-water microemulsion

he oil-in-water type is a dispersion of a water-immiscible
liquid (always called the oil) in an aqueous phase. The oil
is, in this case, the “discontinuous” (inner) phase, and the
aqueous phase is the “continuous” (outer) phase (Figure
2).

3) Bicontinuous microemulsion

It consists of an infinite bilayer bent everywhere with a
saddle-like curvature so that it is multiconnected to itself
(by many “passages”
connections in the sponge) isotropically over macroscopic
distances and divides space into two
solvents. Bicontinuous structures are present in the
systems where the amount of water and oil is similar. Both
the oil and water exist as a continuous phase in the
presence of a continuously fluctuating surfactant-
stabilized interface with a net curvature of zero

random similar to tubular

independent

[15]

Methods of preparation of Microemulsion [27,28]

Two different methods are utilized to prepared
microemulsion.

7.1. Phase Titration Method:

Microemulsions are prepared by the spontaneous
emulsification method (phase titration method).

Construction of phase diagram is a useful approach to
study the complex series of interactions that can occur
when different components are mixed. Microemulsions
are formed along with various association structures
(including emulsion, micelles, lamellar, hexagonal, cubic,
and various gels and oily dispersion) depend on the
chemical composition and concentration of each
component. ) The region can be separated into w/o or o/w
microemulsion by simply considering the composition it is
oil rich or water rich. [29]
7.2.2 Phase Inversion Method:
Phase inversion of microemulsion method, physical
changes can occur, also changes in particle size, these can
be ultimately affected drug release in in-vitro and in-vivo
for non ionic surfactants can be accomplish by the
changing the temperature of the system, in these
processes an o/w microemulsion at low temperature
changes to w/o microemulsion. This is also called as
transitional phase inversion method. During the cooling,
the system cross the zero-point spontaneous shape and
maintaining the surface tension, and increasing the
formation of oil droplet dispersion[30].
In this phase inversion method, transition in the radius
can be occur by changing in the water volume fraction.
Water volume fraction can be increased, surfactants from
stabilizing a w/o microemuslion to an o/w microemulsion
using temperature.
Evaluation of Microemulsion [31,32,33]

e  Visual Inspection
Thermodynamic stability
Measurement of pH
Viscosity measurements
Zeta potential determination
Particle size determination

Drug content estimation

e Visual Inspection
Visual inspection was made after each
addition of water to the oil and surfactant
and co-surfactant mixture. The samples were
identified as microemulsion, emulsion or gel
formation by visual observation.

e Thermodynamic stability

To overcome the problem of metastable
formulation, thermo-dynamic stability tests were
performed.

a) Centrifugation
The formulation was centrifuged at 3500 rpm for 30 min
to ensure physical stability.
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b)Stress test
These tests were done to optimize the best
microemulsion formulation under extreme

conditions. Stress was carried out at 4 °C and 45
°C for 48 h each for a period of six cycles,
followed by 25 °C and 21 °C for 48 h for about
three cycles. The samples were checked for
coalescence, cracking or phase separation.

e Measurement of pH
The pH values of the optimized formulation were
measured by immersing the electrode directly
into the dispersion using a calibrated pH meter
(Digital Potentiometer Model EQ-601 Equip-
Tronics).

e Viscosity measurements
The viscosity of the optimized formulation was
determined as such without dilution using
Brookfield Viscometer (DV-E Brookfield
Viscometer Model-LVDVE).

e Zeta potential determination
Zeta potential of samples was measured by Zeta
sizer. Samples were placed in clear disposable
zeta cells and results were recorded. Before
putting the fresh sample, cuvettes were washed
with methanol and rinsed using the sample to be
measured before each experiment.

e Particle size determination
The mean particle size and particle
distribution of drug loaded microemulsion were
determined by Horiba SZ-100 nanoparticle
analyzer, at 28°C. It measures the fluctuation of
the intensity of the scattered light which is
caused by particle movement. Each sample was
measured in triplicate.

e Drug content estimation
Microemulsion containing 100 mg drug was
dissolved in 100 ml 0.1N HCI taken in volumetric
flask. Then the solvent was filtered, 1 ml was
taken in 50 ml volumetric solution and diluted up
to the mark with 0.IN HCl and analyzed
spectrometrically at 295 nm. The concentration
of drug in mg/ml was obtained by using standard
calibration curve of the drug. Drug content
studies were carried out in triplicate for each
formulation batch.

size

5. Marketed formulation of Microemulsion:
Ascabiol
ointment etc.

emulsion, Noreva Sebodiane DS, Winsor

6. Application of Microemulsion:

These are some applications of microemulsions in
delivery of drug.

During the last two decades, microemulsions are used as
drug delivery system, they are offer the advantages like
thermodynamic stability, optical clarity, easy of
penetration

Parenteral Delivery

The formulation of parenteral dosage form of lipophilic

[16]

and hydrophilic drugs has proven to be difficult. The
formulation of w/o microemulsions are beneficial in the
parenteral delivery of sparingly soluble drugs where the
administration of suspensions is not required. For
frequent drugs requires high
concentration. They are existing the higher physical
stability in plasma than liposomes or other vehicles and
the internal oil phase is more resistant against drug
leaching. Several sparingly soluble drugs have been
formulated in to o/w microemulsions for parenteral
delivery. Von Corsewant and Thoren was taken the
alternate approach in which C3- C4 alcohols were replaced
with parenterally acceptable co- surfactants, poly ethylene
glycol (400)/ poly ethanol glycol (600) 12-hydroxy
stearate/ ethanol will maintaining a flexible surfactant
film, these are forming the spontaneous curvature near
zero, in the microemulsions obtaining the almost balanced
middle phase [34].

Oral Delivery

The development of effective oral delivery systems
has been challenging because drug efficiency can be
restricted by instability or poor solubility in
gastrointestinal fluid. The solubilization of poorly
soluble drugs (particularly BCS class II/class 1V) are
enhanced by the microemulsions. Also overcome the
dissolution related bioavailability problems. The
presence of polar, non-polar and interfacial domains,
hydrophilic drugs are encapsulated with varying
solubility of macromolecules. These systems have
been protecting the incorporated drugs agonist
oxidation, enzymatic degradation
membrane permeability. Commercially available
microemulsions for formulation of oral delivery are
Sandimmune Neoral® (Cyclosporine A), Fortovase®
(Saquinavir), Norvir® (Ritonavir) etc. Improving the
oral bioavailability of poorly water-soluble drugs can
be enhanced their solubility in gastrointestinal fluids
are potential the formulation of
microemulsions [35].

Topical Delivery

Topical administration of drugs having the advantages
like avoidance of hepatic first-pass metabolism of drug
and related toxicity effects. These are having the direct
delivery and targetability of the drug to affected areas
of the skin and eyes. The area of drug penetration into
the skin having the number of studies. In these drug
penetration both
hydrophilic (5-fluroracil, apomorphine hydrochloride,
diphenhydramine hydrochloride,
hydrochloride, methotrexate) and lipophilic drugs
(oestradiol, finasteride, Kketoprofen, meloxicam,
felodipine, triptolide) and enhance their penetration.
In the formulation of microemulsions requires high
surfactant concentration. Skin irritating aspects must
be considered specially when they are intended to be
applied for a long period [36].

administration of

and enhance

useful in

studies they are incorporate

tetracaine
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Nasal Delivery

Recently, microemulsions are being studied as a delivery
system to enhance uptake of drug through nasal mucosa.
Mucoadhesive polymers helps in prolonging residence
time on the mucosa. Lianly et al. investigating the effect of
diazepam on the emergency treatment of
epilepticus. They found that the nasal absorption of
diazepam fairly rapid at 2 mg kg-1 dose with maximum
drug plasma concentration reached within 2-3 min [37].
Current and Future Developments

During the last two decades lot of research work has
been carried out on microemulsion system (Table 1, 2)
for providing novel solutions to overcome the problems

of poor aqueous solubility of highly lipophilic drug
compounds and provide reproducible bioavailability.
Industrial point of view, it can be easily scaled up with
considering relative cost of commercial production.
Microemulsion can also be used for cosmetic purpose
and drug targeting. Now a day, researcher work is
focused on the production of safe, efficient and more
compatible
further enhance the utility of this novel delivery system
[38-40].

status

microemulsion constituents whichwill

Conclusion:

Microemulsions are having a vast and significant potential
in drug delivery as well as in the industrial process.
Researchers are working in this field for drug release,
coatings, dyes, agrochemicals and in enzyme reaction. In
the future prospects, microemulsions will be used in
synthesis of nanoparticles and as a industrial chemical
sensors. The role of microemulsion in providing novel
solutions to overcome the problems of poor aqueous
solubility of highly lipophilic drug compounds and provide
high, more consistent and reproducible bioavailability.
Furthermore, easily
manufactured in term of the relative cost of commercial
production.

these formulations can be
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