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ABSTRACT -

Emulgels have developed as one of the most intriguing topical delivery systems due to their dual
release control mechanism , which includes both gel and emulsion pharmaceutical specialist are
presently inquisitive about emulgel because of their vital potential to perform as a drug delivery vehicle
by incorporating a various vary of therapeutic compounds . These are either water in oil emulsions
or oil in water emulsions, by combining it with a gelling agent, it became gelled. It becomes a dual-
control release system to the gel, which also improves its stability. Emulgel is a unique treatment used
to treat aches and pains caused by cold, headache, muscle aches , backaches , arthritis , acne, fungal
infections, arthritis, inflammation, psoriasis, and other skin problems. Preparing a medication emulsion
and putting it into an emulgel creates the topical system. Emulgel is a low-interfacial-tension,
thermodynamically stable formulation made by combining a surfactant and a co-surfactant. The
prepared emulgels were evaluated in terms of appearance , pH , spreadability , viscosity, drug content
, particle size, zeta potential, drug content, stability study, skin irritation test, and other parameters are
assessed.
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INTRODUCTION

Topical drug delivery is an easy route of native and general condition .[1] The direct accessibility of the
skin as an organ for diagnosis and therapy is a novel aspect of dermatological pharmacology. Topical
drug delivery systems provide various advantages, including the capacity to administer a large amount
of medicine to a specific region, avoidance of gastrointestinal incompatibility, and metabolic
degradation associated with oral administration.[2] The primary benefit of a topical delivery system is
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that it avoids the first-pass metabolism. The term microemulsion is based on particle size. Due to their
smaller size, the drug particles can easily diffuse through the skin and reach their site of action.[3] The
gel will hold the microemulsion for a long time and will aid in the sustained release of the drug. Topical
medication administration is the simplest and most convenient method of delivering localized drugs to
any part of the body via ophthalmic, rectal, vaginal, and cutaneous channels. These are applied to the
diseased skin as a wide range of preparations in both aesthetic and dermatological case. [4]

Emulgel is known as an emulsion that has been gelled by using a gelling agent. They can be made
either o/w or w/o type. Emulgel is a stable and superior system that incorporates poor water-soluble
drugs. Where the emulsions are controlled-release systems that comprise two immiscible phases, one
of which is dispersed (internal or discontinuous phase) into the other (external or discontinuous phase)
with the help of an emulsifying agent. And gel as a semisolid system containing and interpenetrated
by liquid and composed of dispersions of small inorganic particles or large organic molecules. [2,3]
Emulgel has several good properties, such as good spreadability, greaseless, thixotropic, good shelf
life, odorless, and a pleasant appearance over the conventional topical formulation. Emulgel has both
gel and emulsion properties and functions as a dual control release system .[5]

Emulgel = Emulsion + Gel
Advantages [6,7]

Avoidance of first pass metabolism .
Avoidance of gastrointestinal incompatibility .
Convenient and easy to apply .

Improve patient compliance .

Incorporation of hydrophobic drugs.
Suitability for self medications .

A o

Disadvantages [6,7]

Skin irritation pn contact dermatitis .

The formation of a bubble during the emulgel formulation process.
Allergic reactions are a possibility.

Some medications have a low permeability through the skin.
Drugs with large particles are difficult to absorb via the skin.

TYPES OF EMULGELS [2,8]

A

1.  Macroemulsions gel-

The most frequent type of emulgel is one in which the particle size of the emulsion droplets is
greater than 400nm. Macroemulsions are thermodynamically unstable, although surface active
substances can help to stabilize them. The gelling agent carbopol 940 was used to make a 19 e.g.
emulgel of mefenamic acid. As a penetration enhancer, clove and mentha oils were utilized. The oil
phase was liquid paraffin.

2. Nanoemulgel -

Nanoemulgel is the term used when Nanoemulsions is mixed into a gel. Nanoemulsions are
transparent (translucent) dispersions of oil and water that are stabilised by an interfacial coating
of surfactant and co-surfactant molecules with droplet sizes smaller than 100 nm. E.g. Oleic acid and
isopropyl myristate were used to make the oil phase of the carvedilol nanoemulgel (3:1). As a gelling
agent, Carbopol 934 was utilized. As a cosurfactant and surfactant, carbitol and tween 20 were utilized.
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3. Microemulsions gel —

Because their droplet sizes range from 10 to 100 nm and they do not coalesce, microemulsions
are transparent and thermodynamically stable. Using capryol 90 as the oil phase and cremophor EL
as the surfactant, a microemulsion-based clotrimazole vaginal gel was created. As a gelling agent,
Carbopol ETD 2020 is utilized.

FACTORS AFFECTING TOPICAL ABSORPTION OF DRUG [9,10]

Physiological factors

Skin thickness.

Lipid content.

The density of hair follicles.
The density of sweat glands.
Skin pH.

Blood flow.

Hydration of skin.
Inflammation of skin.

NGO REWON =

Physicochemical factors

1. Partition coefficient.

2. The molecular weight (<400 Dalton).

3. The degree of ionisation (only unionised drugs gets absorbed well).
4. Effect of vehicles.

PHYSIOLOGY OF SKIN

The skin of average adult body covers surface area approximately 2 m? and receive about one third of
blood circulating through body. An average human skin surface is mainly contains forty to seventy hair
follicles and two to three houndreads of sweat ducts per square meter of skin. The pH of skin varries
from 4 to 5.6. Sweat and fatty acid secreted from sebum influence the pH of skin. The skin consists of
four distinct layers of tissues, namely, non- viable epidermis, viable epidermis, viable dermis and
subcutaneous connective tissues.[11,12]
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Figure 1: Structure of human skin

COMPOSITION OF EMULGEL PREPARATION

o Aqueous substances —

Water and alcohol are commonly used to form aqueous phase of the emulsion, eg .
water & alcohol.[13]
o Oils —
These agents form the oily phase if the emulsion. For externally applied emulsions, mineral oils, either
alone or combined with soft or hard paraffin, are widely used both as the vehicle for the drug and for
their occlusive and sensory characteristics. Widely used oils in oral preparations are non-biodegradable
mineral and castor oils that provide a local laxative effect, and fish liver oils or various fixed oils of
vegetable origin (e. G., Arachis, cottonseed, and maize oils) as nutritional supplements.[14]

o Emulsifiers —

Emulsifiers are used to control and stabilize the emulsification process. Because emulsions are
thermodynamically unstable, they can be made more stable by including a suitable emulsifying agent.
Eg ; Span 80, Tween 80, Stearic acid, Sodium stearate.[13]

J Permeation Enhancers -

These are agents that partition into and interact with skin constituents to induce a temporary and
reversible increase in skin permeability.

E.g. Oleic acid, Lecithine, Urea, Linoleic acid, Clove oil, Menthol.

Properties of penetration enhancers

1. They should be non-toxic, non-irritating and non-allergenic.

2. They would ideally work rapidly, and the activity and duration of effect should be both predictable
and reproducible.

3. They should have no pharmacological activity within the body i.e. should not bind to receptor
sites.
4. The penetration enhancers should work unidirectional .[13]

o Gelling Agents —
These area units the agents wont to increase the consistency of any dose type may also be used as

thickening agent.
E.g. HPMC-2910, SodiumCMC, Carbopol-934, Carbopol-940 [14]
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PREPARATION OF EMULGEL

Step 1: Formulation of gel base

The gel base is formed by dissolving a known quantity of polymer into DDW by mixing at moderate
speed using a magnetic stirrer and pH is adjusted to 5-6.5 using Triethanolamine and NaOH .[15]

Step 2: Formulation of O/W or W/O type of emulsion

Formulation of Smix in the appropriate ratio using a magnetic stirrer. Add the Smix into the oil phase
dropwise under continuous stirring, which gives a clear emulsion .[16]

Step 3: Formulation of emuligel

Add the prepared emulsion into gel base dropwise with continuous stirring using a homogenizer to get
emulgel.[17]

OIL PHASE AQEOUS PHASE

~

EMULSIFICATION

l

O/W OR W/O EMULSION

|

INCORPORATION INTO GEL BASE

l

EMULGEL

Figure 2: Flow chart of emulgel formulation.

EVALUATION OF EMULGEL

Fourier transforms infrared spectroscopy (FTIR)
The primary objective of this investigation was to identify a stable storage condition for the drug in solid
state and identification of compatible excipients for formulation.[18]

Physical examination
The Prepared emulgel formulations were inspected visually for their colour, homogeneity, consistency
and phase separation.[19]
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Determination of pH

pH of the formulation was determined by using digital pH meter. pH meter electrode was washed by
distilled water and then dipped into the formulation to measure pH and this process was repeated 3
times.[18]

Viscosity
The viscosity of the formulated batches was determined using a Brookfield Viscometer (RVDV-I Prime,
Brookfield Engineering Laboratories, USA) with spindle 63.[19]

Spreadability

To determine spreadability of the gel formulations, two glass slides of standard dimensions were
selected. Formulation whose spreadability was to be determined was placed over one slide and the
other slide was placed over its top such that the gel is sandwiched between the two slides. The slides
were pressed upon each other so as to displace any air present and the adhering gel was wiped off.
The two slides were placed onto a stand such that only the lower slide is held firm by the opposite
fangs of the clamp allowing the upper slide to slip off freely by the force of weight tied to it. 20 g weight
was tied to the upper slide carefully. The time taken by the upper slide to completely detach from the
lower slide was noted.

The formula was used to calculate spreadability.

S=M.L/T

Where,

S = spreadability,

M =Weight tied to upper slide.

L=Length of glass slides.

T=Time taken to detach the slides.[18,19]

Swelling Index

Weighing 1 g of prepared topical emulgel on porous aluminium foil and depositing it separately,
undisturbed, in a glass beaker with a capacity of 50 mland 10 ml of 0.1 N NaOH determined the
swelling index. The samples are then withdrawn from the beakers at various time intervals and placed
in a dry place for a period of time before being reweighed.
The swelling index was calculated by using the equation:
SW % = [Wt—-Wo /Wo] x 100
Where, SW % = Equilibrium percent swelling,

Wt = Swollen Weight emulgel after time t,
Wo = Initial weight of emulgel at time zero. [18,19]

Skin irritation study

In the formulation, 0.5 g of each is uniformly placed over a 4 cm2 area on the hairless skin of rabbits.
After 24, 48, and 72 hours of application of the formulation, the skin surface is examined for any obvious
changes such as erythema (redness). The following are the erythemal scores: no erythema=0,
minimal erythema (barely perceptible-light pink) =1, moderate erythema (dark pink) =2, moderate to
severe erythema (light red) =3, and severe erythema (dark red) =4 (extreme redness). [20]

Stability study
The emulgels are packed in aluminium collapsible tubes (15 gramme) and tested for three months
at 50°C, 250°C/60 percent relative humidity, 300°C/65 percent relative humidity, and 400°C/75
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percent relative humidity. Each month, samples are taken and evaluated according to ICH
requirements for physical appearance, pH, rheological properties, drug content, and drug release
profile, among other things.[18,19]

Zeta potential

The Zeta potential of the emulgel preparation is determined by zetasizer (Malvern Zetasizer) The
formulation is placed in a clear, disposable zeta cell, and the result is determined. Before
experimenting, cuvettes are washed with methanol and then the sample is placed .[18,19]

Drug Content determination

A spectrophotometer is used to determine the drug concentration in the emulsion. The drug content of
an emulsion is determined by sonicating a known amount of emulsion in a solvent (methanol). In a
UV/VIS spectrophotometer, absorbance is measured after appropriate dilution.[18,19]

CONCLUSION :

Emulgel will become a common drug delivery technique since they have an advantage in terms of
spreadability, adhesion, viscosity, and extrusion.Because of higher patient compliance, topical
medication delivery devices are widely used. They will also serve as a way of loading hydrophobic
medicines into water-soluble gel. Emulgel is formed by incorporating emulsion into the gel base and
provides a dual control release effect. The emulgel technique helps to solve different problems, such
as creaming, phase separation and its stability improves. This technique improves patient compliance
and increases the bioavailability of the drug in specific areas.
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