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Abstract—Topical drug delivery refers to the 

introduction of medications using the skin, vagina, eyes, 

and throat to any part of the body. Pills can be taken for 

systemic or local effects. It may be done to produce 

topical formulations with different physicochemical 

properties, including solid, semi-solid, or liquid. The 

topical system is produced by creating a drug emulsion 

and mixing it in an emulgel. Emulgel, a 

thermodynamically stable formulation with low surface 

tension and a number of advantages, including 

improved permeability and strong thermodynamic 

stability, is formed by using a surfactant and a co-

surfactant. These are either water-in-oil or oil-in-water 

emulsions which gelled as a gelling agent is applied. 

emulsion incorporation into a product. It converts into 

dual-control release process for the gel, increasing its 

stability also. The terms "emulsion" and "gel" are used 

to form "emulgels." Emulgel contains dual control and 

a continuous release pattern. Emulgel increases 

bioavailability and patient compliance. The resulting 

formulation's pH, viscosity, size of particles, ionic 

potential, stable testing, skin irritation test, and 

medicine content are all evaluated.  

 

Index Terms—Emulgel, GellingAgent, Surfactant, Co-

surfactant, Lipophilic, Bioavailability. 

 

I. INTRODUCTION 

 

An emulsion that has been gelled with a gelling 

chemical is called emulgel. They can be produced in 

w/o or o/w kind[1]. Poor water-soluble medications 

can be included into Emulgel, a stable and excellent 

system. Emulgel, to put it briefly, is a blend of gel 

and emulsion. The administration of hydrophobic 

drugs is a major drawback of gels, despite their many 

benefits. In order to get over this restriction and 

enable even hydrophobic medicinal moieties to take 

use of the special qualities of the gel, an emulsion-

based solution is being employed[2].   

Because emulgel has both aqueous and non-aqueous 

phases, it can distribute both hydrophilic and 

lipophilic medications. They have been employed as 

a control release formulation in recent years. These 

are biphasic systems with improved stability and drug 

loading capacity 10, 11[3]. Compared to the traditional 

topical formulation, Emulgel has a number of 

advantageous qualities, including good spreadability, 

greaselessness, thixotropicity, good shelf life, 

odorlessness, and a pleasing look[4]. Emulgel is a dual 

control release method that possesses both gel and 

emulsion qualities. 

 
The use of any drug-containing substance for the 

treatment of a cutaneous condition is termed as 

topical drug distribution [5]. This device is used when 

various drug delivery methods (oral, sublingual, 

rectal, and parental) are unsuccessful or when a 

fungal infection merges with a limited skin and pore 

infection[6]. For all systemic and locally diseases, 

topical drug management is a standard therapy 

method. The medication enters the topical shipping 

mechanism through the skin's pores and travels to the 

site of motion to have a restorative effect[7]. The cost 

of a topical education medicine launch is directly 

based on the service's physiological functions. 

Avoiding the first-skip metabolism is the main 

benefit of a topical transport system[8]. Particle length 

is the basis for the phrase "micro emulsion." The drug 

debris can readily diffuse through the pores and skin 

to reach their site of action because of their reduced 

size[9]. The gel will retain the microemulsion for an 

extended period of time and serve as a helpful tool 

for the drug's prolonged release. A major issue facing 

society today is the emergence of several fungal 

illnesses. Tinea capitis, Tinea pedis, and Tinea 

corporis are examples of fungal infections that 

seriously affect the skin and pores[10]. A method 

including emulgel can facilitate the drug's simple 

entry into the epidermis and pores and offer a quick 

start to action.   

Numerous advantages of gels The shipment of 

hydrophobic capsules is a major obstacle.  



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002 

IJIRT 186332 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1447 

Therefore, an emulsion-based strategy is being 

employed to bypass this limitation, allowing even a 

hydrophobic healing moiety to benefit from the 

unique properties of gels[11]. Emulgel is the term for 

the dosage form when gels and emulsions are used in 

combination. The usage of new polymers has become 

a great passion in recent years. Direct access to the 

skin and pores as a target organ for diagnosis and 

treatment is a wholly original aspect of 

dermatological pharmacology. Both hydrophilic and 

hydrophobic materials are blocked by the 

combination of hydrophilic cornified cells in 

hydrophobic intercellular cloth[12]. The use of 

transparent gels has expanded in both pharmaceutical 

and cosmetic preparations within the fundamental 

structure of semisolid arrangements. Systemic drug 

management is a localised medication delivery 

system that can be applied locally through the skin, 

vagina, rectal, and oral routes. They observe a broad 

range of arrangements for both dermatological and 

cosmetic procedures, depending on whether their skin 

is healthy or ill. The physicochemical nature for 

different formulations range from stable to semisolid 

to liquid[13]. 

In actuality, a classical emulsion becomes an emulgel 

when a gelling ingredient is included within the water 

section.12 Different medications are delivered to the 

skin and pores using both water-in-oil and oil-in-

water emulsions. Dermatological emulgels offer a 

number of advantageous properties, such as being 

thixotropic, greaseless, easily spreadable, easily 

detachable, emollient, stain-free, having a long shelf 

life, being bio-pleasing, and having an obvious and 

attractive appearance. 

Understanding the variables influencing percutaneous 

absorption is necessary when using topical 

medications.14 There are three ways for molecules to 

enter the pores and skin: through sebaceous follicles, 

sweat ducts, or the intact stratum corneum. More than 

99 percent of the skin's surface is available for 

percutaneous medication absorption on the stratum 

corneum[14].  

The active ingredient in the instruction, the system in 

which it is utilised, or the field and closure employed 

can all increase or decrease an antimicrobial 

preservative's effectiveness. Microbiological fines 

and sterility tests should be performed on 

preparations intended for topical application. 

According to Gramme, the total number of aerobic 

organisms that could be present should not exceed 

102 microorganisms (fungi and cardio bacteria)[15]. It 

must now contain no more than 101 enterobacteria, 

consist of distinct gram-bad bacteria per gramme, and 

be completely free of Staphylococcus aureus and 

Pseudomonas aeruginosa. 

 

II. NEED OF EMULGEL 

 

Many popular topical products, such as lotion, cream, 

and ointment, have a variety of drawbacks. When 

performed, their extremely sticky nature causes the 

affected person to feel uneasy[16]. Additionally, they 

require rubbing and have a lower spreading 

coefficient. They also highlight the issue of balance. 

The use of clear gels in cosmetics and 

pharmaceuticals has increased as a result of these 

types of components in the most crucial organisation 

of semisolid arrangements.  

Colloids that are typically 99% weight liquid and 

immobilised by surface anxiety between them and a 

macromolecular community of fibres made from a 

little amount of a gelatin material gift are called 

gels[17]. The transportation of hydrophobic 

medications is one of gels' main drawbacks, despite 

their many benefits. In order to overcome this 

challenge, an emulsion-based strategy is being 

employed, which allows for the effective integration 

and addition of a hydrophobic medicinal component 

via gels[18]. 

 

III. TYPES OF EMULGEL 

 

Microemulgel  

An isotropic mixture of a biphasic o/w systemic 

stabilised with a thermodynamically stable and 

optically transparent surfactant is called a 

microemulsion. Droplets do not clump together and 

range in size from 10 to 100 nm[19]. It is composed of 

certain proportions of water, surfactant, co-surfactant, 

and oil. Extremely low interfacial tension, a wide 

interfacial region, and the capacity to dissolve both 

aqueous and oil-soluble substances are some of the 

special qualities that microemulsions may possess. 

By reducing the diffusion barrier of the stratum 

corneum, the components of the microemulsion may 

facilitate the drug's quicker penetration[20]. 

Microemulsions' low viscosity, however, limits their 

application in the pharmaceutical sector because of 
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their poor skin retention capacity. To overcome this 

restriction, the microemulsion is mixed with gelling 

agents such as HPMC K100M, Carbopol 940, and 

guar gum to create gels that are suitable for topical 

application in terms of viscosity[21]. 

 

Nanoemulgel  

Because to the presence of surfactant and 

cosurfactant molecules with globule sizes ranging 

from 1 nm to 100 nm, nanoemulsions are transparent 

(translucent) oil-water dispersions that are 

thermodynamically stable[22]. Nanoemulgel is the 

term used when the emulsion is combined with gel. 

Compared to conventional formulations like 

emulsions and gels, several medications have greater 

transdermal penetration when using nanoemulsion. 

Both in vitro and in vivo, the nanoemulsion exhibits 

improved transdermal and dermal transport 

capabilities. The medication readily enters the skin 

and has a short-lived therapeutic impact due to its 

small globule size and high loading capacity[23]. 

 

Macroemulsion Gel  

Emulgel having particles larger than 400 nm in size 

for emulsion droplets. Despite their outward 

invisibility, the individual droplets are readily visible 

under a microscope. Although macroemulsions are 

thermodynamically unstable, they can be stabilised 

with the use of surface-active chemicals[24]. 

 

Advantages 

Patient adherence has increased. 

more concentrated on one area. 

minimising gastrointestinal incompatibility 

No intense sonication will be used. 

Steering clear of the first-pass metabolism 

increased stability and loading capability. 

Among these are hydrophobic medications. 

 

Disadvantages 

There is a chance of allergic responses. 

Skin irritation is a symptom of contact dermatitis. 

Certain drugs don't pass easily through the skin.  

Drugs with larger particle sizes are more difficult to 

absorb through the skin 

 

Drug Delivery Across the Skin:  

The epidermis, which is the outermost layer of the 

skin and pores, is made up of stratified keratinised 

squamous epithelium that varies in thickness among 

the frame's unique additions. Its elastic fibres make it 

the thickest[25]. The deeper and more delicate 

structures are shielded by a fairly water-resistant 

layer formed by the pores and skin. Blood vessels are 

widely distributed beneath the epidermis. A non-

prevent venous plexus, which is supplied by blood 

influx from the pores and skin capillaries, is primarily 

important. Blood is also delivered to the plexus 

directly from the tiny arteries via particularly 

muscular arteriovenous anastomoses in the body's 

most exposed areas, which include the palms, feet, 

and ears. Direct access to the skin as a target organ 

for evaluation and therapy is a wholly original aspect 

of dermatological pharmacology. The skin and its 

pores serve as a barrier to stop water and electrolyte 

loss or absorption. Transcellular, intercellular, and 

follicular processes are the three main ways that 

topical drugs are absorbed[26]. The majority of 

medications avoid the arduous process of passing 

through corneocytes and the lipid bilayer to reach the 

skin's and pores' viable layers[27]. The pilosebaceous 

route is the next most popular (and most likely less 

well-diagnosed within the scientific setting) route of 

transportation. By employing almost equal charges of 

chemical substance penetration via distant stratum 

corneum or complete pores and skin, it is possible to 

demonstrate that the barrier is present throughout the 

stratum corneum, the outermost layer of the 

dermis[28]. For many years, aching pains and 

infection-preventing pills were administered to 

afflicted areas of the body using lotions and gels that 

could be massaged into the skin and pores[29]. These 

include, among other things, topical creams for skin 

and pore infections, gels and creams for vaginal yeast 

infections, and lotions to relieve the pain of arthritis. 

The latest iteration now permits transdermal 

absorption of unique tablets through the skin and 

pores. These can be used to treat the entire body 

rather than just the afflicted areas (such the skin and 

pores)[30].  

 

Physiology Of Skin  

The skin is treated using topical treatments. 

Therefore, a basic understanding of the physiology 

and function of the skin is necessary when designing 

topical dosage formulations. 

The skin, which is around 2 square meters in size and 

contains 40–50 hair follicles and 200–300 sweat 
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ducts per square cm, carries a third of the body's 

blood flow. The pH of human the skin can range 

from 4.7 to 5.7 

 
Fig: Anatomy Of Human Skin 

 

Factors Affecting Topical Absorption Of Drug : 

1)Skin thickness. 

2) The amount of lipids.  

3) Hair follicle density. 

4) Pore gland density.  

5) Skin pH level. 

6) Blood circulation. 

7) The skin hydration. 

8) Inflammation of skin 

 

Physiochemical Factors : 

1) The coefficient of partition. 

2) Weight of molecules (<400 dalton). 

3) Ionisation level (only unionised medications are 

well absorbed). 

4) The impact of automobiles  

 

Method To Enhance Drug Penetration And 

Absorption  

1. Chemical enhancement 

2. Physical enhancement 

3. Biochemical enhancement  

4. Super Saturated enhancement  

 

IV. CONCLUSION 

 

In comparison to traditional topical transport 

structures, Emulgel is a new method that has been 

shown to provide the most convenient, superior, and 

efficient transport system. Its non-greasy nature and 

lack of oily bases give it gel-like properties and 

excellent drug release. the Emulgel method has a 

high amount of drug capability and is effective in 

drug delivery on the target website online. Its small 

particle size provides it with effective at getting into 

the skin. 

Emulgel has a twin-controlled release effect and is 

created by mixing emulsion with the gel base. Special 

issues including creaming, segment separation, and 

improved balance can be resolved with the emulgel 

technique. Emulgel can be used to deliver 

hydrophobic tablets, which can then be mixed with 

gel and incorporated into the emulsion's oil phase. 

This method increases the drug's bioavailability in 

particular areas and enhances affected person 

compliance. 
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