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is more effective than other dosage form.

Due to Nanoemulsive particles, the absorption rate of drug in nanomulsion is higher in the body. It also

enhance the bioavailability of the drug. Thus this can be say that the immissibile drug in nanoemulsion
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INTRODUCTION

Nanoemulsion is the ratio of surfactant, co-
surfactant and aqueous phase which is emulsified
in oil phase. All these particles are colloidal
dispersed in the mnanoemulsified mixture.
Nanoemulsion aim to be achieve higher bio-
availability so drug should be readily and
completely absorbed to produce high efficacy of
drug. In the formulation of nanoemulsion drug
substances are converted in the nano size droplet (
1- 100 nm).

Nanoemulsion are made up of two or more
immiscible colloidal isotropic submicron, ultrafine
particle system in the mixture with surfactant, co-
surfactant to finalize in one phase.

Benefits of Nanoemulsion:-

e To reduce the absorption mutability.

e To achieve lipid fat substance solubility.

e To reduce the gritty taste.

e Help to achieve wide distribution by various
routes ( topical,oral, IV ).

e To gain fast and quick access of drug in the
body.

¢ Nanoemulsion have mightiness to mix huge
amount of hydrophobic compounds.

e It has ability to produce standard Drug
Delivery System.
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e Itisirritation free and non toxic.

o It uplifts the bioavailability of drug.

e It is present in various formulation i.e. foams,
creams, sprays and liquids.

e To hide the real taste.

Disadvantage of Nanoemulsion:-

e  Without surfactant and co-surfactant emulsion
doesn’t stable.

e Temperature and pH like atmospheric factors
affects the nanoemulsion&#39;s stability.

e Nano droplets present in emulsions is
required high quantity of surfactant as well as
co-surfactant for stability.

e The additional matters which have high
meling point produce rate limiting solubility
capacity.

¢ Environmental circumstances like temperature
affects the nanoemulsion durability.

Taxonomy of nanoemulsion:-

e Oil in water (O/W )nanoemulsions (oil
droplets dispersed in aqueous phase)

e Water in oil (W/O )nanoemulsions ( water
droplets dispersed in oil phase )

e Bi- continuous nanoemulsions (oil and water
inter dispersed within the system)
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In the study of Nanoemulsions with transdermal
drug delivery system nanoemulsion shows pseudo
tertiary phase. For identify the qualitative and
quantitative parameters of nanoemulsion particles
is done with the help of Transmission electron
microscope. This also helps in evaluation of
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stability ~studies, in-vitro permeation study,
refractive index, droplet size distribution etc.

All these studies shows that nanoemulsion on
transdermal delivery system producing good drug
delivery in various disease like rheu.Arth.,
inflammation and pain.

Nanoemulsion

Oil in water
(O/W)
nanoemulsion

Neutral O/W
nanoemulsion

Differences in Nanoemulsion and Emulsion:-

e Nanoemulsion measured 1- 100 nm while
emulsion is 1 -20 micrometer.

e Nanoemulsion are clean and constant while
emulsions are hazy unconstant and hasa
sedimented particles.

Waterin oil

Cationic O/W
nanoemulsion

Bi-continuous

(W/0) nanoemulsion

nanoemulsion

Anionic O/W
nanoemulsion

e Nanoemulsion are kinetically stable while
emulsions are kinetically very low stable.

Preparation techniques of Nanoemulsion:-
There are two techniques which are used to
formulate Nanoemulsion:-
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High energye mulsification technique:-
(A)Membrane emulsification

(B) High pressure homogenization

(C) Ultrasonication

(D) Microfludization

Low energy emulsification technique:-

(A) Solvent evaporation technique

(B) Emulsion phase inversion point technique
(C) Hydrogel technique

(D) Spontaneous emulsification techniques
(E)Phase inversion temperature

High pressure homogenization:- Approximately 1
nanometer droplet size maybe prepared in the
formulation of nanoemulsion when high pressure

is applied on oil phase and water phase. Even if
the required droplet size maybe prepared this
method is applied to reduce the droplet size when
the quantity of homogenization cycle is enhanced.
To produce submicron particles high energy is
required various steps procedure formulations are
used to elevate the strength of emulsification. With
the help of high over the system with aqueous
phase, oil phase, co surfactant and surfactant this
method is used. Homogenizer is widely used to
perform pressure on nano particles during the
homogenization step few barrier are affecting like
component degradation, fortuneless productivity
etc. which direct affected the generation of more
heat.

Second
stage

Nanoemulsion
product
—_—

Macroemulsion
feed

—

Ultrasonication method:-To agitate the
nanoemulsion particles in minimal quantity most
preferably method is ultrasonication.
Ultrasonication technique help in nanoemulsive
droplet size reduction. Sonicator is small scale
equipment so only few amount can be applied to
formulate the nanoemulsive particles. Probe
Sonicator also help in ultrasonication and
sonication time plays an important role in the

nanoemulsive particles. Sonication method also
applied in conventional emulsions reduce the
doplet size of nanoparticles. Ultrasonicator
converts the macromolecule into the nanoemulsion
by the Ultrasonic waves. Acoustic Cavitation
physical shear the particles in which cavitation
creates the microbubbles to create pressure
fluctuation.
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Ultrasonicator

acroscale emulsion converting
in to nanoemulsion

Microfludization:-In microfluidization technique
large particles are move into smaller particles by
microfluidizer in which more pressure creates
enhancive displacement pump through the
product convert in bubbles to micro size. To start
this process water phase and oil phase in coarse
form are passed through microfluidizer so that
they obtain nanoemulsion in great volume.

Oil droplets

Ultrasound causing cavitation

O W & o'

| —® Electric probe supplies sound energy which gives rise to
unstable growth of cavitaion bubbles and causes
size reduction

Microfluidizer have micro channels in interaction
chamber through which have high pressure
generated by displacement pump at 500 to 200 PSL
Submicron ranging particles are impingement by
micro channels. When oily and aqueous phase are
mixed with each other they producing course
emulsive particles which further fluidize by
microfluidizer.

Nanoemulsion
Zone of impaction »

*
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acroemulsion feed
at high pressure
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Low energy emulsification technique:-
Phase inversion temperature method :- Research

Collision of jet stream

shows that small particles (Nanoemulsion)
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increases the durability so that particles doesn’t
sedimented, doesn’t collected on upper surface and
does not ostwald ripening which helps in good
nanoemulsion preparation. There are two types i.e.
transitional inversion and catastropic inversion
includes for the formulation of nanoemulsions. In
this step the combination of non ionic water and oil
are mixed. It decreases the deterioration of drugs
which are thermodynamically unstable such as
peptides and get tretinion. In fact in phase
inversion temperature method oil in water
nanoemulsion changes into water in oil emulsion.

Phase inversion composition technique:- In this
technique water mixed with oil at a very slow rate.
In this technique organic solvent heat or sometime
also prepared at room temperature. In phase
composition technique droplet size is ranging from
40 - 60 nm. The PIC technique is relevant to PIT
technique that’s why this technique cognizable
with modify the system composition in place
system temperature. On slowly addition of water
in oil phase and due to amount of water fraction
gradually increases surfactant like Polyoxyethylene
chain hydration occurs. The hydrogen and lipid
loving character of water phase is getting
equivalent spontaneous curvature of surfactant
which getting change to zero similar to
hydrophilic- Lipophillic balance temperature

Bicontinuous
microemulsion
phase

Factors influencing in the formulation of

Nanoemulsion :-

e It avoid in homogeneous mixture dispersed
phase must be over much insoluble in
dispersed medium.

e The surfactant must not be made liquid
lyotropic crystalline ‘Microemulsion’ phase is
the backbone of Nanoemulsion. The system
which include short chain alcohols, water,
alkanes and surfactant make the phases that
are commonly used with the combination of
cosurfactant.

within the phase inversion temperature method. In
this step transition cause lamellar structure or
bicontinuous structure is made. In case if more
water is added then the transition temperature is
increased and so that the structure of surfactant
layer with zero curvature convert into elevated
positive curvature.

Spontaneous emulsification techniques:- By
mannerly stirring at required temperature when oil
and water are mixed with the help of emulsifier is
used then spontaneous emulsions are made in this
method. To enhance oil droplet formation in
aqueous phase most preferably magnetic stirrer is
gently used to make homomixer. It involves three
main steps:-

e Formulation of homogeneous organic solution
which are composed of lipophillic surfactant as
well as oil in hydrophillic surfactant in aqueous
soluble solvent.

e Oil in water emulsion is made when the
organic phase passes into water phase on
magnetic stirring.

e  When this step is applied under reduced
pressure the aqueous solvent is eliminated
with the help of evaporation.

Breakdown into
microemulsions

Formation of
nanoemulsions

e More surfactant emphasizes the fresh surface
area which to be fastly wrapping during
emulsification to completely stop the
coalescence.

e On shearing of these micro size liquid droplets
are converted from micro to nano size due to
increase in laplace pressure stress level

Parameters used for the evaluation of

Nanoemulsion :-

e Droplet size analysis :- A diffusion method by
using a light dispersing particle size analyser

5
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counter is used for the measurement of droplet
size analyser of Nanoemulsion. Spectroscopy
analyzing method used to determine/ analyse
the nanoparticles by light scattering Brownian
motion. With the help of TEM (transmission
electro microscopy) may also be adhere to
analyse droplet size of Nanoemulsion.

e Viscosity determination :-Brookfield Rotary
viscometer is also help in viscosity
determination at various temperature and
various shear rate.

¢ Dilution test:- In this test nanoemulsion is
diluted either with oil phase or water phase
that helps in demonstration. In this test when
much continuous phase will be added in
nanoemulsion, it doesn't cause any
circumstance in its stability.

e Drug content:- In this step with the help of
spectrophotometer or high performance liquid
chromatography opposite standard solution of
drug the extract is analysed so that by using a
suitable solvent is dissolved to extract pre-
weighed Nanoemulsion.

¢ Refractive index:- Abbes type refractometer is
an instrument which is wused for the
measurement of refractive index  of
nanoemulsion. =~ The  Abbes type of
refractometer is used as 25 + 0.5 degree Celsius
to determine the refractive index.

e pH :With the help of pH meter the
nanoemulsion&#39;s pH may be measured
and the actual pH of formulation is
determined.

e Zeta potential :-Zeta potential analyser is an
instrument which are wused for the
measurement of the formulation .This
instrument  measure the charge in
nanoemulsions which are present on the
surface of droplet.

CONCLUSION:-

Above mentioned such different aspects,
formulation and evaluation parameters are the
backbone  for nanoemlsions  development.
Nanoemlsion development related techniques are
linear growing with the time. Nanoemulsion
provide more stability, larger surface area for
absorption, prevention in colescence due to
nanoparticle size, immiscible particles are easily
shear. it also provide many more advantages.
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