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These days, emulgels are a common drug delivery technology that are being developed 

specifically for the administration of hydrophobic medicines. This formulation, which 

combines gel and emulsion, is thought to be a novel kind of drug delivery method. This 

review aims to shed light on the emulgel preparation process and their evaluation, 

ultimately determining the significance of these dosage forms. It will be the most widely 

utilized in the upcoming years due to its ease of use and ability to improve patient 

compliance. Emulgels have a long shelf life, are translucent, emollient, easily 

removable, spreadable, thixotropic, and greaseless. These days, emulgels are utilized to 

deliver a wide range of medications, including antifungal, anti-inflammatory, analgesic, 

and anti-acne treatments. As a result, it has significant pharmacological value and is 

comparatively side effect-free. 

 

INTERNATIONAL JOURNAL OF  

PHARMACEUTICAL SCIENCES 

[ISSN: 0975-4725; CODEN(USA):IJPS00] 

Journal Homepage: https://www.ijpsjournal.com 

 

Review Article 

Emulgel :  A Potent Medication  Delivery Method 

Shilpa K. D. *
1

, Aswathy C. 
2

, Farhana M. K.
3

, Hasna E. K. 
4

, Belna Augustine
5

 

1,3,4,5 M.Pharm Pharmaceutics Students of Al Shifa College of Pharmacy, Kizhattur, Poonthavanam post, 

Perinthalmanna, Malappuram, Kerala-679325 
2 Associate professor, Department of Pharmaceutics , Al Shifa College of Pharmacy , Kizhattur, Poonthavanam 

post, Perinthalmanna, Malappuram, Kerala-679325 

ARTICLE INFO                              ABSTRACT                      
Received:     25 June 2024 

Accepted:     29 June 2024   

 Published:    14 July 2024   

Keywords: 

Emulgel, Hydrophobic 

medicine, Translucent, 

Patient compliance. 

DOI:    

10.5281/zenodo.12166066  

 

 

 

 

INTRODUCTION 

The application of the necessary medication to the 

skin, or topical delivery, is the preferred method 

for treating cutaneous disorders such as psoriasis, 

acne, eczema, and others. There is a long history 

of this administrative route, but to improve patient 

compliance, new techniques and technologies are 

being researched and developed [1]. The current 

path of the ideal choice for cutaneous purposes is 

administration on skin, because the the most 

accessible organ is the skin, which makes it easier 

to administer medications that are more effective 

than alternative methods of management [2,3]. 

The most often used preparations are topical ones 

locally for confined effects at the application site 

[4]. Topical delivery can be applied vaginally, 

nasally, rectally, or ocularly to minimize side 

effects and improve bioavailability [5]. Adhesive 
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goods are separated into two categories: internal 

and external topical. An external topical product 

covers the body's diseased areas by spreading into 

the tissues. Conversely, topical medications used 

internally are applied topically to the vaginal 

mucosa, rectal tissues, or oral cavity mucosa to 

produce a localized effect [6]. Patient compliance, 

simplicity of use, and increased bioavailability of 

the medication, minimal toxicity, improved 

physiological response, and pharmacologically 

speaking, it works best with medications with 

limited therapeutic windows . Lastly, but just as 

importantly, it prevents first-pass. Choosing the 

right vehicles and active ingredients are just two of 

the difficulties that need to be taken into account 

when developing topical drug delivery[7]. Among 

them are ointments, creams, lotions, gels, etc. 

Topical application forms  have a number of 

drawbacks, including stickiness, instability issues, 

and reduced spreadability. It also results in allergic 

responses, inadequate absorption, permeability, 

and irritability [8]. When alternative drug delivery 

methods are ineffective, then the majority of drug 

delivery is topical [9].  Gels are created when a 

network of colloidal solid particles traps a 

significant volume of aqueous or hydro alcoholic 

liquid [10]. Despite they have many benefits, gels 

have a significant problem when it comes to the 

delivery of hydrophobic medications [11]. 

Emulgels are designed to get around these 

restrictions [12].  

Emulgel 

The two types of emulgels, water in oil or oil in 

water [13] are prepared by adding the gelling 

agent.  In the pharmaceutical industry, both kinds 

of emulgels are frequently used as a means of 

delivering different medications to the skin [14]. 

They own a defining characteristic of their easy 

skin penetration [15]. The presence of a gelling 

agent  in water phase causes the formation of a 

classical emulsion. They have a high level of 

patient acceptability since they have the 

characteristics of both gels and emulsions [16]. 

Their two fold qualities make them frequently 

utilized for the topical delivery of different 

medications[17].  Emulgels are sometimes 

referred to as creamed or gelled emulsions [18]. 

Being long-lasting, emollient, thixotropic, and 

easily removable shelf-life, biodegradable, 

aesthetically acceptable, and transparent, 

greaseless are the main advantages of emulgels 

[19]. The dispersed phase and the continuous 

phase are the two immiscible phases in emulsions 

[20, 21]. Emulsifying agents are used to improve 

stability [21].  Emulgels are O/W or W/O 

formulations in which the internal phase traps the 

drug particles and  traverse through the external 

phase and slowly gets absorbed by the skin, 

producing a regulated result [22].  Gels offer a 

number of benefits, but there are still a lot of 

restrictions when it comes to the delivery of 

hydrophobic medications. To get around these 

restrictions and appreciate how medications are 

distributed in the gel formula, consider the emulgel 

theory. It shown the  combination of hydrophobic 

medications in emulsion after which into the gel 

emulsion . A methodology by which both the 

benefits of gel and emulsion is obtained called 

emulgel. 

Adding hydrophobic medications 

Generally, o/w emulsions can be used to 

effectively incorporate hydrophobic drugs into 

gels. However, the majority of them are unable to 

be easily merged into a gel foundation. The 

explanation for this could mean that solvency acts 

as a barrier and the problem is elevated during the 

medication's release [16].  To address this Problem 

emulgels  are applied. It facilitates the introduction 

of hydrophobic medications into the oil phase after 

oil globules are distributed in the aqueous phase, 
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which produces an o/w emulsion. Better stability 

can be further achieved by mixing the prepared 

emulsion into the gel phase. Second, they're 

regarded as superior in terms of formation, use, 

and patient acceptability compared to alternative 

drug delivery methods [17]. 

Components necessary to prepare an emulgel 

The oil: 

The process of creating emulgels involves the use 

of different oils. For the oil phase, the most 

common oils are mineral oil, vegetable oil, or fish 

liver oil. Non-biodegradable minerals and castor 

oil are common oils used in oral preparations 

because they have a local laxative effect. 

Additional vegetable oils, including cottonseed, 

maize oil, and arachis serve as dietary supplements 

.The subsequent are distinct different kinds of oils, 

such as isopropyl palmitate, isopropyl myristate, 

and are liquid paraffin, and stearate . 

Water-based substance 

Water and alcohol are the two most common 

aqueous materials used in the aqueous phase of 

emulgels. 

The Emulsifier 

To encourage emulsification and manage stability 

during the manufacturing process. Stearic acid, 

sodium, PEG-40, tween-20, 40, 60, and 80 and 

sodium stearate is frequently employed . 

Aggressive agent 

These serve to encourage uniformity and can be 

employed as agents for gelling . Sodium alginate, 

carbomer 934,940, and sodium Gellan gum and 

CMC are frequently used . Different gelling agents 

have been employed, including Carbopol 940, 

HPMC 2910, Carbopol-934, HPMC, Sodium 

C.M.C., and others . 

The penetration enhancer 

The purpose of these agents is to increase transient 

skin permeability. They penetrate into and engage 

with skin constituents. Lecithin [5%], palmitate, 

sodium lauryl sulfate, clove oil, and olive oil and 

1% oleic acid is frequently utilized . Various 

penetration Improvers are applied. Examples are : 

Oleic and Lecithin acid, urea, eucalyptus oil, 

menthol, and iso-propyl myristate.  Penetration 

ehancers  shouldn't be pharmacologically active 

within the body. It suggests that they shouldn't 

attach themselves to any of the recipient locations 

They should not irritate or disturb the skin in any 

way, and they should be worthy in terms of 

appearance . They should demonstrate good  

compatibility with drug and excipients. Barrier 

qualities should remain intact after removal from 

the skin and come back quickly . 

The way penetration enhancers work: 

The disruption of the stratum corneum initiates the 

penetration enhancer mechanism. Either through 

intracellular interactions with proteins or structure 

. The enhancement of co enhancers, cosolvents, or 

drug partitioning into the stratum corneum of the 

skin is another method by which penetration 

enhancers work . 

Procedure for Preparation: 

Emulgel preparation involves three fundamental 

steps, which are also shown in Figure 1. 

Phase 1 

Emulsion formulation, which can be W/O or O/W. 

Phase 2 

Combining water and gelling agents to create a gel 

base by continuous stirring and pH optimization. 

Phase 3 

Emulsion incorporation into gel base while heating 

and stirring continuously [2]. Emulgel preparation 

is a fairly easy and economical process approach. 

It comprises the key actions that are described in 

below , Figure 1 [23]. It incorporates the 

medication as needed[24]. After that, the gel base 

is formulated and followed by continuous stirring 

by  the addition of emulsion. 
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Figure 1: Emulgel preparation process in its simplest form. 

Forming the gel base comes next, and then the 

emulsion is added to it while it is constantly stirred 

[25]. Developing or preparing emulsions requires 

the creation of the aqueous phase by mixing a 

solvent-fixing substance—that is, soluble—with 

filtered water  and it's heated to 70°C. Emulsifying 

agents such as tween are also included in it . 

Following the preparation of the aqueous phase, 

the oil phase is retained in thinking about. In order 

to prepare it, surfactants like span is dissolved .  It 

is heated after a hydrophobic medication is added 

at an identical temperature. Currently, the gel is 

made by continuously blending the polymer in 

filtered water at a reasonable speed.  At this point, 

the pH is balanced between 6 and 6.5. 

Preservatives were added in the aqueous phase as 

the final step .  Heat was applied to the aqueous 

phase and oil at 70–80 0C respectively; both 

phases were heated before the oily phase was 

added to aqueous phase and constant churning . Be 

sure that it is lowered to the surrounding 

temperature. The gel is mixed with the emulsion in 

the proportion of 1:1 for the emulgel formation. 

An assessment of emulgel: 

Following emulgel preparation, evaluation is 

required. Here are a few methods for evaluating 

Emulgel. 

Rheological studies: 

Using a Brookfield viscometer with a spindle (i.e., 

no. 96) spinning at 1.5 rpm, the viscosity of the 

emulgel formulation is measured at 25 0C .  The 

assembly was attached to a water bath with a 

circulating thermostat that was kept at 25 0C . The 

beaker is filled with the emulgel whose viscosity 

is to be measured, the spindle is free to move, and 

the reading is recorded .   

Patch test: 

Another name for a patch test is a skin sensitivity 

test. For this particular test, a group of rats is 

typically selected. Emulgel is properly applied to 
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the rat's skin. Unwanted skin alterations, such as 

changes in Skin morphology and colour were 

examined following the duration of One day [33]. 

Uniformity: 

When emulgel is applied thinly to a slide, the 

homogeneity of the formulation is evaluated 

visually. 

Measurement of pH: 

The process involved dipping the glass electrode  

into a  emulgel using a digital pH meter. 

Distributability: 

It is one of the requirements for an emulgel to 

fulfill its ideal properties. Spreadability is a term 

used to describe the extent the area to which  the  

medication easily spreads across the skin's surface 

when applied. It is determined by a device known 

as the Mutimer. It includes glass on one end of a 

wood. An excessive amount of emulgel was put on 

the ground slide, followed by the preparation of 

the emulgel, positioned itself between the two 

sides. The duration needed for the top slide would 

cover a distance of 5 cm  was measured.  A better 

spreadability coefficient is indicated by a shorter 

interval . Wooden block that is connected to a 

pulley, slide was set on it. 

Choosing one's physical characteristics: 

The prepared emulgels are reportedly examined 

and verified. Their phase separation, consistency, 

homogeneity, and colour are verified .  

Calculating the drug content: 

One gram of emulgel is taken and mixed with an 

appropriate solvent, then strain it to get a solution 

that is clear. Calculate its absorbance via UV 

spectrophotometer application.  The same solvent 

is used to prepare a drug's standard plot. It's 

Concentration and medicinal ingredient can be 

chosen using the identical standard plot by 

entering the absorbance values . 

Swelling metric: 

On permeable aluminium foil, one gram of 

emulgel is taken, and it is then placed in a separate 

50 ml container that contains 10 ml of NaOH . 

Additionally, the samples were removed from the 

containers at various times and placed in an 

unhydrated surface. It is reweighed at a designated 

time. 

Microbiological assay: 

A microbiological assay is made using the "ditch 

plate method”.  Bacteriostatic or fungi-static 

activities  are quantified and assessed for a 

compound using this method. This method is 

primarily employed regarding semi-solid 

compositions.  Sabouraud’s agar dried plates are 

used for the assay. The mixture is removed and put 

inside a ditch plate. Additionally, recently made 

loops of culture are evenly distributed at a precise 

right angle across the agar. In this manner, that is, 

from the ditch to the opposite edge of the dish . 

Drug release investigation, i. e. in vitro: 

Drug release research is conducted using an in 

vitro Franz diffusion cell, which has a dispersion 

region of 3 cm2 and a cell volume of 30 ml. A 

quantity of 500 milligrams of emulgel was taken 

and uniformly applied to the cellophane film. 

Clamping the cellophane film between the 

Diffusion cell donor and receptor chamber. 

Afterwards, In order to solubilize the drug, a 

freshly prepared buffer with a pH of 5.8 was 

poured into the receptor chamber . Then it is stirred 

at 50 rpm  using a magnetic stirrer, and the 

temperature was kept at 37 ± 0.2 0C. At proper 

time  interval, the samples were taken out. After 

that, they were examined with a UV visible 

spectrophotometer roughly at 260 nm . 

Available emulgels: 

These are the commercially prepared and 

marketed emulgels. Emulgels such as Diclomax, 

Voltarol, and Derma feet emulgels such as Isofen, 

Cataflam, etc. that have anti-inflammatory, anti-
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fungal, and anti-acne properties as well as 

exfoliating action. 

CONCLUSION 

This essay effectively reviewed emulgels since it 

addressed all of the main concerns and points 

while emphasizing how important they are. The 

majority of medications are available in 

hydrophobic form, and there has consistently been 

a difficult task for the creation of these medicines. 

Considering topical delivery of these medications, 

it implies applying traditional dosage forms, such 

as lotions, ointments, emulsions, lotions, etc. 

Because the hydrophobic properties of the 

medications, the question of bioavailability and 

stability comes up in a variety of dosage forms .  

Emulgel, a contemporary formulation concept, is 

offered as a solution, where in the medication is 

combined in the oily phase of the mixture. It 

achieves the controlled release effect , by mixing 

the aqueous phase with the oil. Additionally, it also 

increases the medication's bioavailability. Emulgel 

is a really practical topical dosage form, which 

enhances dermatological drug therapy. Since 

emulgel has a number of characteristics that 

adhesion, viscosity, spreadability, and other 

properties that improve patient compliance; 

applied to hydrophobic medications, it will boost 

its effectiveness and lessen any negative effects. 

The benefits outlined in this article provide 

emulgels, enormous significance for the delivery 

of hydrophobic medications, due to its higher 

adequacy and lower production cost.  
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