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A B S T R A C T 
 

Emulgel is an emerging topical drug delivery system that, if more effort is devoted to its formulation and development with more 
topically active drugs, will prove to be a boon to skin care and cosmetology. Emulgels are both O/W or W/O emulsions which 
might be gelled with the aid of mixing with a gelling agent. Incorporating the emulgel increases its stability and makes it controlled 

release system. Due to the lack of excess oil bases and insoluble excipients, it exhibits better drug release compared to other 
topical drug delivery systems. The presence of the gel phase makes it non-greasy and promotes good affected person cooperation. 
Those reviews provide knowledge approximately Emulgel such as its properties, benefits, formulations and its current research 
advances. All elements consisting of the choice of gelling agent, oil agent, emulsifiers affecting the stability and effectiveness of 

Emulgel are discussed. All rationales are defined in accordance with study conducted via numerous scientists. After anin depth 
examine, it could be concluded that Emulgels appear to be a better and greater  effective drug delivery system compared to other 
topical drug delivery systems. A complete analysis of the rheological and release properties will offer insight into the capacity  use 
of the Emulgel formulation as a drug delivery System. 
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INTRODUCTION 

uman being have been facing various types of 

diseasessince  ages the which affect their health and 

nicely-being. Pathways to the treatment of diseases 

have led to the discovery of various drugs, medicines and 

delivery systems. To the drug required for various methods 

of administration are used in the treatment of the 

disease.The method of administration depends on the type 

and severity of the disease.topical route is very beneficial 

for skin disorders. Local administration of drugs a system 

can be defined as the direct application of a drug containing 

formulation to the skin to achieve a topical effect of the 

medicine 
[1]

. Topical medication  the transport system has 

few advantages such as the avoiding gastrointestinal 

incompatibility ,metabolic degradation associated with oral 

administration ,ability to deliver the drug more selectively to 

a specific site.
[2] 

In addition, topical applications provide 

increased bioavailability by avoiding hepatic first-pass 

metabolism and  administration over longer intervals  of 

time 
[3,4]

. In the system, the drug diffuses out of the 

application system, reaches the site of movement  and is 

absorbed through the skin 
[5]

.consequently, increasing the 

rate of drug release from the dosage form should improve 

percutaneous absorption 
[6]

. Drug release rates from topical 

preparations immediately depend on the physicochemical 

properties of the provider and the drug used 
[7,8]

.for the 

reason that the mid-1980s, emulgel have won significance in 

pharmaceutical topical semi-solid dosage forms. In 

cosmetics, such hydrophilic systems had been acknowleged 

for a long term. Emulgels are O/W or W/O emulsions which 

can be gelatinized by means of mix with the gelling agent 
[9]

. 

O/W emulsions are most beneficial as water-cleanable  it is 

the general cosmetic purposes, while W/O emulsions are 

extra extensiveley used for dry pores and skin remedy and 

emollient applications 
[9,10–11]

. Because Emulgel has 

properties of both an emulsion and the gel, it acts as a 

double controlled release system 
[12]

. It is recognized that the 

any topical preparation lies in its penetrative capacity and 

refers back to the removal of the oil from the pores and skin. 

Pores and Skin penetration approaches are simple if the 

emulsion is thixotropic. To enhance the stability and 

penetrative capacity, it is miles incorporated into the gel. 

H 
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Moreover, gels for dermatological use have numerous 

favorable properties, such as thixotropic, non-greasy and 

easy spreadable, easy to remove, emollient, non-staining. 
[13,14]

. Type the concentration of the polymer that forms the 

gel matrix can affect stability and additionally the rate of 

release of the incorporated drug
[15,16]

. Therefore, in relation 

to topical administration of a poorly water-soluble drug, 

Emulgels may serve as a better option. Emulsified gel has 

been proven to be a stable and better vehicle for 

hydrophobic or poorly water-soluble drugs 
[17,18]

. Emulgels 

are actually used to treat a variety of species skin diseases, 

such as the ones  infected through viruses, micro organisms 

and fungi species (eczema, Herpes simplex, acne) 
[19]

. 

Emulsion-based gel improvement proccesses need to be 

adopted for treatment such forms of disorders.Researches on 

its cream formulations carried out the use of various plant 

ingredients such as, P. coliforliaseeds, C. tora. Emulgel are 

the anti-inflammatory drug is used to relieve muscle and 

joint ache.  
[20,21]

. 

 

 

Figure 1: Emulgel penetration through skin. 

FORMULATION CONSIDERATIONS  

Oil phase selection - 

Emulgels are simply emulsions which might be gelled by  

way of mixing with a gelling agent in order that emulsions 

can be of the O/W or W/O kind depending on intended use. 

The material forming the oil phase of the emulsion and their 

relative amount is primarily determined by the finite product 

use. 
[22]

.Any formulation must be optimized for the type, 

meaning and utility of the oil to be used. Investigations of 

the influence of the oil phase on various parameters such as 

viscosity, permeability and stability of emulsions have been 

carried out. Oils extracted from various types of plants have 

medicinal values, these parts can be used to prepare an 

effective medicine in the form of the newly developed 

Emulgel transport system. One such medicinally important 

oil is Geranium. Geranium is used to stop bleeding, heal 

wounds, ulcers and skin diseases and to treat diarrhoea, 

dysentery and colic. The oil has insecticidal and 

antibacterial properties 
[23,24]

.Some different medicinal 

plants have additionally been investigated for their 

antimicrobial activity, which includes Arnelia nobilis,  Vitex 

nigundu, Buniun persicum, Acacia concinna, and Albizia 

lebbeck,Colla millenii. Analysis of the ethanolic extracts of 

the above medicinal plants showed promising antimicrobial 

agents. potentials against selected test microorganism  and 

fungi 
[25]

.There someof  medicinal plant  and their oils can 

be used in the formula of Emulgel.  A number of such oils & 

class of drugs for synergistic combination are listed and 

described in Table 1. 

Shahin et al. (2011) carried out one such research work 

using jojoba oil as the oil phase for Emulgel. They prepared 

an antifungal Emulgel from clotrimazole the use of jojoba 

oil as the oil segment. The purpose of selecting jojoba oil 

because the oil phase was that it could help reduce the 

inflammation commonly associated with yeast infections. 

Additionally, it has been found to be effective in fighting 

inflammation in numerous experimental animal models 
[26]

. 

Liquid paraffin and the mineral oil changed into additionally 

as oil phase of many emulgel formulations.
[27,28–29]

 

Shrikhande et.al.,2013 carried out one research work using 

tea tree oil, lemon grass oil, ginger and Capsicum oleoresin 

and stated that these formulations with cow ghee as an 

excipient are ideal products with improved pharmacokinetic 

and pharmacodynamic profiles
[30 ]

. 

B. Behera et al. (2015) The current look at  describes the 

impact of polyglycerol polyricinoleate (PGPR) on solar 

radiation properties. Emulgels primarily based on Sun-

flower oil and span-40.The effectiveness of metronidazole-

saturated emulsifiers as antimicrobial arrangments turned 

into examined in vitro. E. coli was used as a model 

microorganism for the antimicrobial study. The drug loaded 

emulgels showed good antimicrobial activity against E. coli. 
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In against, the developed emulgels can be tried for 
controlled delivery of antimicrobialdrugs

[31]
 

X.-W. Chen et al. (2016) Zein based totally oil-in-glycerol 

emulgels enriched with b-carotene as margarine alternatives. 

The have lookat suggests that azein stabilized high (/ = 0.6) 

oil-in-glycerol (O/G) emulgels enriched with b-carotene 

become carried out, with aid of facile one step 

homogenization
[32]

. 

Glicerio Leon Mendez et.al.,(2018) They designed 

cosmetics based  totally on emulgel from crucial  oils of 

thyme, cinnamon and clove and evaluated the 

pharmacokinetic and pharmacodynamic parameters and 

ultimately suggested  that the emulgel formulation improved 

both profiles of the chosen drugs and advanced their 

antioxidant ability
[33]

. 

Mohite et al.(2019) Conducted one such research work 

using coriandrum sativum seed oil as aoil phase for emulgel 

. stated that the  components is optimized and has higher 

results both in vitro and in vivo and has good anti-

inflammatory activity
[34]

. 

P. Nasirpour-Tabrizi et al (2020) carried out one such 

research work are the Rheological and physicochemical 

properties of novel low-fat emulgelscontaining flaxseed oil 

as a rich source of ω-3 fatty acids.
[35]

 

M. Rawooth et al. (2020) Carried out one research work on 

Synthesis and characterization of novel tamarind gum and 

rice bran oil-based emulgels for the ocular delivery of 

antibiotics
[36]

.

 

Table 1: Different oil Phases are used for emulsion development 

 

Selection of Emulsifying agents:- 

Emulgels are simply oiled-in-water or water-in-oil 

emulsions which gel by mixing with a gelling agent such as 

emulsions. However, the stability of these systems can be 

significantly increased by using appropriate 

thermodynamically unstable systems emulsifiers, to reduce 

interfacial tension, (Fig.3).an emulsifier must have a 

reasonable balance between its hydrophilic & lipophilic 

groups to satisfy and be able to  produce stable liquid 
[58]

. 

Selection of the appropriate concentration is based on 

experience and trial and error 
[59]

. Non-ionic surfactants such 

as spans, tweens have HLB values above 8 and are used in 

o/w emulsion formulations, whereas mineral oils such as 

liquid paraffin have HLB values below 8 and are therefore 

used in water- in –oil emulsion formulations. Emulgel was 

developed using tween 20 as an emulsifier in tween 20 in its   

and span 20 in its oil phase 
[9,60,61]

.Both surfactants are 

sorbitan esters of lauric acid with the same cyclic structure. 

However, Tween 20 has additional polyoxyethylene units. 

Tween surfactants are polysorbate molecules, each attached 

to a hydrophilic head group of oligo (ethylene glycol) 

(OEG) chains and a hydrophobic fatty acid end.ester group 

as shown in (Fig. 4) 
[71,72,73]

. Span 20/Tween 20 blends 

contribute to greater stability of emulsions in comparison 

with pure Tween or Span systems 
[62]

. 

Selection of Gelling agents 

The addition of a gelling agent to these formulations 

provides a gel structure. Gelling agents are of two types: 

natural and synthetic. The incorporation of a gelling agent 

into the system renders it thixotropic 
[63]

. According to the 

Swedish National Encyclopedia (1989–1996) 
[63]

, thixotropy 

is "the property of being viscous (viscid) or gel - like a 

product that becomes more liquid and more vigorous the 

longer it lasts, which deforms (e.g. by stirring). It is 

generally accepted that thixotropy is a fluid phenomenon 

that exhibits a reversible structure. transition (i.e. gel–sol–

gel conversion) due to time dependent changes in viscosity 

induced by temperature, pH or other components without 

any changes in the volume of the system (Fig. 5) 
[64]

.The 

gel–sol–gel imparts stability and also improves 

bioavailability of the system. However, system stability can 

be affected by many factors such as pH, temperature, 

polymer concentration, polymer combinations, additions of 

cations or anions. Hydroxypropylmethylcellulose is a white 

to slightly off-white, odorless and tasteless or a granular, 

free-flowing powder that is a synthetic modification  natural 

polymer cellulose 
[65]

.HPMC based Emulgel is superior to 

emulgel based Carbopol because it showed  abetter drug 

release rate 
[9]

. 

 

 

Oil Source Charactristic   Preparation  

 

Uses 

Castor Oil     Ricinus Communis Vegetable Oil  Microemulsions, Ointment Antimicrobial 
&Antibacterial[37-39] Olive Oil  Olive Seeds  Vegetable Oil       Emulsion, Microemulsion   Anti-Inflammatory Anti-Viral 

[40-42] Birch Oil Betula Alba  Vegetable Oil 

 

Cream, Ointment, Gel Analgesic, Antiseptic[43] 

Thyme Oil Thyme Plant Vegetable Oil   Nanoemulsions, Cream Anti-Rheumatic[44-47] 

Wheat Germ Oil Wheat Kernel Vegetable Oil Microemulsion ,Lotion  

 

Anti-Inflammatory 

[48,49,50]  
Myrrh Oil Commipho Ramyrrha Vegetable Oil Emulsion, Gel Anti-Microbial Anti-Viral[51] 

Flaxseesd Oil Linum Usitatissium 

 

Vegetable Oil Emulsion, Gel Anti-Inflammatory [52] 

 
Tea Tree Oil   Melaleuca Alternifolia  Vegetable Oil Emulsion ,Gel  Anti-Microbial [53] 

Lemon Grass Oil  Cymbopogon  

 

Essential Oil Emulsion , Gel Anti-Bacterial[53] 

Sun-Flower Oil Helianthus Annuus      Vegetable  Oil 

 

Emulsion ,Gel Anti-Inflammatory 

Anti- Rheumatic[54] 
Coriander Oil 

 

Coriandrum Sativum Vegetable  Oil Emulsion ,Gel Anti-Inflammatory [55]  

Rice Bran Oil  Oryza Sativa Vegetable  Oil Emulsion, Gel  Anti-Inflammatory, 

Anti-Oxidant [56] Sesame Oil Sesamum Indicum Vegetableoil Emulsion, Gel  Anti-Rheumatic[57] 
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Table 02: Different gelling agents used for emulgel formulation 

Sr. No. Gelling agents Quantity Dosage form 

 
1. Carbopol-

934 

1 % 

 

Gel/ Emulgel 

 
2. Carbopol-

940 

1 % 

 

Gel/ Emulgel 

 
3. HPMC 3.5% Gel 

 
4 Sodium 

CMC 

1 % 

 

Gel 

 Formulation Methods 

There are various methods of formulation of Emulgel, 

employing different kinds of ingredient, one method 

reported by Rachit Khullar (2011) in his research work ( 

mefenamic acid Emulgel) includes formation of emulsion 

(o/w or w/o), followed by addition of gelling agent to form 

Emulgel. Different formulations were prepared using 

different amounts of gelling agent and penetration 

enhancers. The method differed only in the process of 

making the gel in a different formulation. The preparation of 

the emulsion was the same for all formulations. The gel 

phase in the formulations was prepared by dispersing 

Carbopol 940 in purified water with constant stirring at 

moderate speed on a mechanical shaker, then the pH was 

adjusted to 6–6.5 with tri ethanolamine (TEA). The oil 

phase of the emulsion was prepared by dissolving span 20 in 

light liquid paraffin, while the aqueous phase was prepared 

by dissolving tween 20 in purified water. Methyl and propyl 

parabens were dissolved in propylene glycol, while 

mefenamic acid was dissolved in ethanol and both solutions 

were mixed with the aqueous phase. Clove oil and mentha 

oil were mixed in the oil phase. Both the oil and aqueous 

phases were heated separately to 70–80 °C, then the oil 

phase was added to the aqueous phase with constant stirring 

until it cooled to room temperature. The resulting emulsion 

was mixed with gel in a ratio of 1:1 with gentle stirring to 

obtain an emulgel (Jain et al.,2011)
[66]

. 

 

Routes of administration 

Topical administration generally means direct application of the drug to skin to the site of action.  

Table 3: Emulgels with different categories of drugs & their routes of administration. 

DRUG AIM ROUTE              USES 

Itraconazole 

 

Improvement  of gellified emulsion 

forcontrolled drug delivery of itraconazole 

 

Topical 

 

Blastomycosis, histoplasmosis[67] 

 
Diclofenac sodium 

 

Evaluation  of antimicrobial ofprepared 

Emulgel formulations 

 

Topical 

 

Anti -inflammatory, 

Analgesic[68]                
Mefenamic acid 

 

Guidance of Emulgel of mefenamic 

acid the use of Carbopol as gelling 

agent 

Topical 

 

Anti-inflammatory[69] 

Ketorolac trometamol 

 

Systemic drug delivery ofketorolac  

transdermal route through cost 

effective topical formulation 

Topical 

 

Highly analgesic [70] 

 

Marketed preparation 

Following in Table 4 are the emulgels that are prepared and marketed commercially. 

Table 4: Emulgels that are prepared and marketed commercially 

 

CONCLUSIONS  

This article reviewed efficiently reviewed about emulgels as 

it covered all the major points and issues,also highlighted 

their importance .Some Emulgel arrangments are 

commercially available in the markets indexed below in 

Table Isofen Emulgel is a topical an analgesic gel that gives 

comfort again  relief of pain. Avindo Emulgel is available in 

a 30g tube and is a white, pleasant-smelling, non-greasy gel. 

Isofenemulgelibuprofen) anti-inflammatory drug is the 

active ingredient It is beneficial for  rheumatic conditions. A 

similar type available on the market has the trade name 

Diclomax Emulgel, manufactured by Torrent Pharma.  
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