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Abstract- As compaire to other semisolid dosage form
gels or other topical dosage form shows advantages in
pharmaceutical preprations and cosmetics. Medications
in gel form usually have a faster rate of release than those
in topical ointments and creams. Term "Emulgel”
describes a combination of gel and emulsion. To alleviate
symptoms or cure diseases, a topical drug delivery device
applies the medicine directly to the skin. One big
drawback of the gels is that they can't transport
hydrophobic drugs. The Emulgels are able to overcome
it. In dermatology, emulgels are advantageous for
numerous reasons, such as their thixotropic properties,
lack of grease, ease of spreading, detachability, emollient
properties, water solubility, prolonged shelf life,
biocompatibility, transparency, and aesthetic appeal.
Another important consideration is the possibility of
extending the drug release of hydrophilic medications
without the use of emulgel.
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INTRODUCTION

Topical drug administration refers to the localized
delivery of medication through the skin, vaginal,
ophthalmic, and rectal channels to any part of the
body. The ability to circumvent hepatic metabolism is
one benefit of topical medication delivery.
Additionally, it helps in evading the risks and hassles
of intravenous therapy. Different consistencies of
topical formulations, including liquid, semisolid, and
solid, are created. When a medicine that is
hydrophobic is administered topically, it fails.
Excipients are employed in large quantities in every
composition containing active substances. Emulgel is
one example of a combination of formulations that can
occasionally be used in conjunction with one another
to improve medication delivery. Itis a blend of gel and
emulsion. [1].
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Starting in the mid-1980s, emulsion gels began to play
a larger role in development of topical semisolid
pharmaceutical dosage formulations. One reason
emulsion systems are so popular as a dosage form for
medicine is their extensive usage in dermatological
formulae. Emulgels are made by combining an
emulsion O/W or W/O with a gelling agent. This
mixture then forms a gelled consistency. [2]

The emulsion also serves as a mechanism for the
controlled release of medications by facilitating the
passage of drug particles from the internal to the
exterior phase, which in turn allows them to soak into
the skin over time. A regulated delivery of the
medicine is accomplished by passing it through the
inner layers of the skin, which act as a reservoir for
drug. Gel's ability to gradually release microscopic
medicine particles is due to its crosslinked network.
Because of its mucoadhesive properties, it remains in
touch with the skin for an extended duration following
pharmaceutical administration. [3]

If the topical administration of a medicine that is not
extremely water-soluble is an issue, emulgels may be
the way to go. For medications that are hydrophobic
or have limited solubility in water, it has also shown
to be an effective and stable carrier. [4,5,6]

Emulgel types:

Microemulsion:

A microemulsion consists of an isotropic mixture of a
transparent, thermodynamically stable surfactant and
a biphasic oil-in-water systemic stabiliser. Sizes of
droplets vary between 10 and 100 nm and do not
combine. It contains oil, surfactant, water, and co-
surfactant in certain ratios. A few distinguishing
features of microemulsions are capability to dissolve
water-and oil-soluble compounds, a large interfacial
region, and extremely low interfacial tension. The
components of microemulsion may allow for a higher
rate of medication penetration by decreasing diffusion
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barrier in stratum corneum. Because of their low
viscosity, microemulsions have limited utility in the
pharmaceutical sector because of their poor skin
retention ability. The addition of gelling chemicals
such as guar gum, Carbopol 940, and HPMC K100M
is done to overcome this constraint. [7,8,9]
Nanoemulgel :

Because it comprises surfactant and cosurfactant
molecules, a nanoemulsion is thermodynamically
stable and appears as a clear oil-water dispersion with
globule diameters between 1 and 100 nm. Combining
emulsion and gel is what the name "Nanoemulgel”
means. Medications in nanoemulsion form are able to
reach deeper layers of skin than those in more
conventional formulations like emulsions and gels. In
both laboratory and living organism studies, the
nanoemulsion demonstrates improved transdermal
and dermal transport capabilities. Because of its small
globule size and high loading capacity, the drug
readily penetrates the skin and has a short half-life of
therapeutic effect.

Macroemulsion gel:

Emulgel with particles larger than 400 nm in the
emulsion droplet size. The individual droplets are
clearly visible under a microscope, but they are
physically invisible. Despite their thermodynamic
instability, macroemulsions can be stabilized with the
aid of surface-active agents.

Advantages:

1 The use of hydrophobic medications
2. An increased loading capacity

. Enhanced steadiness

. Regulated discharge

. Lack of heavy sonication

. Preventing metabolism via first pass
. Preventing gastrointestinal intolerances
. More specialized for a given location
. Increased adherence from patients
10. Easy to use and convenient [10]
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Disadvantages:

1. Itchy skin, also known as contact dermatitis

2. Possibility of adverse responses

3. Skin penetrability is low for some drugs.

4. Drugs with large particles have a hard time
penetrating and being absorbed by the skin.

5. A bubble that forms while emulgel is being made
[11]
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Drug absorption affecting factor:
(A) Physiological Factors:

1. Density of sweat glands.

2. Skin pH.

3. Density of hair follicles.

4. Skin thickness.

5. Hydration of skin.

6. Blood flow.

7. Lipid content.

(B) Physiochemical Factors:

1. Molecular weight

2. Degree of ionization

3. Partition coefficient.

4. Effect of vehicles. [12,13,14]

8.Properties of additives:

They should be nontoxic.

They should be easily available.

They should be cheap.

They do not be contraindicated.

They should chemically and physically be stable.
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Various ingredients of Emulgel formulation:
Aqueous material:

The aqueous phase of emulsion is formed by this. As
a rule, water is employed.

Oils:

They are responsible for making the oily part of the
emulsion. A number of oil physicochemical
parameters, including molecular volume, polarity,
and viscosity, are important in defining the final
emulsion's droplet size, drug solubility, and the
efficacy of the emulsification, microemulsification,
and nanoemulsion processes. Consequently, the oil
phase is of utmost significance during the formulation
process. As a viscous phase, the oil that possesses the
greatest solubilizing potential for the chosen drug
candidate is typically favored when preparing
emulsions, microemulsions, and nanoemulsions. This
facilitates the achievement of maximum drug
absorption. Thus, emulsions possessing desirable
properties are frequently selected as the viscous
phase. The following oil phases are utilized in the
formulation of emulgel: balsam oil, castor oil, [15],
birch oil, [16], isopropyl myristate, [17, 18, 19],
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myrrh oil, [20,21,22], rose hip 0il[23], and wheat
germ oil [24,25]. [26,27,28]

Emulsifiers:

In order to control stability and emulsification
process, emulsifiers are utilized. Due to their inherent
thermodynamic instability, the stability of the
emulsion can be enhanced through the addition of the
appropriate emulsifying agent. Emulsions of water
and oil are made with mineral oils, such as liquid
paraffin, since their hydrocarbon light-burning (HLB)
values are less than 8. On the other hand, nonionic
surfactants (spans, tweens) and other surfactants with
HLB values more than 8 make up o/w emulsions.
When mixtures of span 20 and tween 20 are utilized
as opposed to either system alone, the emulsion is
more stable. [29]

Permeation enhancer:

There are chemicals called penetration boosters that
support a penetrant get through skin by temporarily
breaking down skin's barrier to absorption. ldeally,
these chemicals should be cheap, have no taste, color,
or smell, not be harmful, and not affect how drugs
work. They should also be good at dissolving things,
not irritate or poison, and work well with the drugs

and excipients. The enhancer shouldn't make the
body lose electrolytes, bodily fluids, or other naturally
occurring substances, and as soon as it's taken off, the
skin should immediately return to its protective
function. Some of the penetration boosters that are
used in emulgel are oleic acid [30], clove oil [31],
menthol [32], and others.

Gelling Agents:

Emulgel is made by adding emulsion to a gel base that
has been made using a gelling agent. These substances
are known as thickening agents because they develop
a gel-like structure and expand when exposed to water,
making any dose form more substantial. [33] A
system becomes thixotropic when a gelling agent is
added to it.on page 34 Because it demonstrated a better
drug release rate, HPMC-based Emulgel was
determined to be superior to Carbopol-based Emulgel.
The highest in-vitro and in-vivo performance, along
with enhanced mucoadhesivity that extended the
drug's residence time, made NaCMC-based emulgels
ideal for vaginal use. Emulgel based on HEC exhibited
favorable rheological properties and drug release
profiles with minimal mucoadhesion. A buccal-
administered emulgel containing pemulen.

Concentration

S.no  [Gelling agents used (%wiw)

Pharmaceutical Adaptability

IActive pharmaceutical ingredient

Sodium CMC 3-4%

Stand autoclaving hence suitable for sterile gels |Benzydamine

Carbopol-934 1%

Provide controlled release of APl incorporated  [Chlorphenesin

Because of high viscous gel, provide controlled  [Mefenamic acid
release of API incorporated

1
2
3 Carbopol-940 1%
4

stability

HPMC 2.5% Having good stability, microbial resistance Clorphenesin
Combination of Combination improve stability Ketorolac, clotrimazole
5 HPMC & 1.2%
Carbopol
6 Pluronic® F127  |1-3% Good clarity and better solubility in cold water  [Piroxicam
; pemulen 0.1-0 4% Provide rapid release of oil phase, excellent [Flurbiprofen

PREPARATION OF EMULGEL

As a result of combining gel and emulsion, emulgel is
created. After being prepared independently, the gel
and emulsion are combined.

The emulsion is made by dissolving the oil phase and
mixing it with the water phase. After that, a gelling
agent is added to get the gel ready. Following their
preparation, the gel and emulsion are combined by
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gently swirling them together. Some of the
compounds that make up the oil phase are liquid
paraffin, castor oil, clove oil, and others. Both alcohol
and water are utilized in the aqueous phase. [35]. To
make the watery phase, just mix Tween 80 with water.
To make the oily phase, just mix propylene glycol
with paraben. After dissolving the medicine in
ethanol, the two components are mixed while being
vigorously swirled. Water with a pH of 6.0 to 6.5 is
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then used to dissolve the polymers. The emulsion and
gel are made independently and then mixed to make
emulgel.

Oil phase [ Aqueous phase ]

T~ <

[ Emulsification ]

|

O/W or W/O emulsion ]

|

[ Incorporated in to gel base ]

Emulgel

Fig. 4: Flow chart of emulgel preparation [36].

"

MARKETED FORMULATION OF EMULGEL:

FORMULATION OF EMULGEL.:

While making emulgel, you'll need the following
ingredients, one of which is a medicine

Vehicle:

The vehicle you wuse should adhere to the
specifications laid out in the Pharmacopeias.
Aqueous material:

Water, alcohol, and other aqueous phases are utilized.
Oil:

Emulsion preparation involves the use of oils. Paraffin
and mineral oils can be used singly or in tandem [37].
Emulsifiers:

The term "emulsifier” refers to substances that help
create an emulsion. A few examples are stearic acid,
sodium stearate, span 80, and tween 80.

Gelling agents:

In order to make gels, which improve the consistency
of the preparation, gelling agents are utilized.
Penetration enhancers:

To improve drug absorption to the skin, penetration
enhancers are used. [38].

S.no. [Marketed Formulation |API

Manufacturer Use

Hydrocortisone

1. Diclobar emulgel Diclofenac diethyl amine Barakat Pharma Anti-inflammatory,
analgesic
2. \Voltaren emulgel Diclofenac diethyl Novartis Pharma Anti-inflammatory
ammonium
3. Miconaz-H-emulgel Miconazole nitrate, Medical union [Topical corticosteroid and

Pharmaceuticals antifungal

Diclomax emulgel Diclofenac sodium

Torrent Pharma Anti-inflammatory

5. Levorag emulgel Hibiscus, licorice

THD Ltd. natural [Emollient
extracts

Table: Marketed formulation of emulgel [39]

EVALUATION TECHNIQUES

% Physical examination:

This is where color, uniformity, stability, and phase
separation are checked. [40].

% Spreadability:

The emulgel's "slip" and "drag" characteristics verify
its spreadability. A pulley at one end of the device,
which entails of a wooden block, is used to measure
spreadability. A ground glass is fixed in the block. It
is topped with two grams of emulgel and sandwiched
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between two glass slides. It is weighted with one
kilogram and its spreadability is evaluated.

+« Determination of pH:

A digital pH meter can be used to determine it. To
check the pH three times, dip the pH meter into the
emulgel.

+» Rheological study:

At 25 °C, the viscosity is measured in rheological
studies. Cone and plate viscometers are tools utilized.
[41].

«* Invitro drug release study:

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2590




© July 2024| IJIRT | Volume 11 Issue 2 | ISSN: 2349-6002

Using a Franz diffusion cell, it is accomplished.
Identifying medication release is aided by it. [42].

+«+ Microbiological assay:

The ditch plate technique is employed for this purpose.
This approach is used to assess antimicrobial or
antifungal activity.

Quick investigations into stability: This follows the
standards set out by the ICH. The stability test lasts for
three months in a hot air oven setat 37 + 2°C, 45 + 2
°C, and 60 + 2 °C [43].

+ Drug content:

Ultraviolet spectroscopy is used to find the amount of

medication. This equation is utilized:
Drug content = (Concentration * Dilution factor * Volume taken) x Conversion factor

+«+ Globule size and distribution in emulgel:
Malvern Zetasizer determines it. To ascertain value,

the emulgel is dissolved in water, stirred, and placed
into the equipment.

¢+ Centrifugation study:

Stability of emulgel can be evaluated using this

technique. A week of preparation is required before it
is completed. The minicentrifuge was spun at 3000
rpm for 30 minutes in order to conduct this study.

+«» Swelling index:

Separately, put 10 milliliters of 0.1 N NaOH into a 50
milliliter beaker and transfer 1 gram of emulgel on a
piece of porous aluminum foil. The samples are
thereafter taken out at various intervals and weighed
again. The formula for the swelling index is;
Swelling index (5W) %6 = [(Wt-Wo)/Wo] = 100
Where,

Wo = Original weight of emulgel at zero time.

Wt = Weight of swollen emulgel after time t,

¢+ SKkin irritation test:

Being a topical formulation, this test is absolutely
necessary for preparation. The test is conducted on the
skin of the animal. Following the application of
emulgel to the skin, the animals are returned to their
enclosures. The animals are evaluated again after a
day. Then, using tap water, remove the emulgel from
the area.

+« Stability studies:

The stability of the emulgel was tested after it was
packed in aluminum collapsible tubes and kept under
harsh conditions
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CONCLUSION

The more recent development of topical drug delivery
systems has made emulgel an ideal choice for
administration of hydrophobic drugs as well as those
containing both hydrophilic and hydrophobic
components. To increase patients” adherence, topical
medicine delivery will be heavily used. Emulgel will
become more popular as a medication delivery
strategy due to its superior spreadibility, adherence,
viscosity, and extrusion compared to other
approaches.
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