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Abstract 

It is a new platform of novel drug delivery System. An emulgel is a pharmaceutical formulation that 

combines properties of both an emulsion and a gel. It typically consists of a biphasic system where one 

phase is aqueous (water-based) and the other is lipid (oil-based), stabilized using suitable emulsifiers 

and gelling agents. Emulgels are designed to provide benefits such as improved drug solubility, 

controlled release of active ingredients, enhanced bioavailability, and localized therapeutic effects. 

They are versatile in nature and find application in various fields including dermatology, 

cosmetology, and pain management. This abstract encapsulates the multifaceted nature and 

applications of emulgels, highlighting their potential in modern pharmaceutical and cosmetic 

industries. 

The abstract succinctly introduces the concept of emulgels and their role in topical drug delivery. It 

outlines the key objectives and findings of the study, providing a brief overview of the methodology 

and significant results. 
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1. Introduction 

An emulgel is a pharmaceutical formulation that combines properties of both an emulsion and a gel. It 

typically consists of water, an oil phase, an emulsifier, and a gelling agent. Emulgels are designed to provide 

a stable and easily spreadable form of medication that can be applied topically to the skin. (1) 

The key features of emulgels include:(2)(3) 

a. Emulsion Properties: Emulgels contain both hydrophilic (water-loving) and lipophilic (oil-loving) 

components, which allows them to deliver both water-soluble and oil-soluble active ingredients. 

b. Gel Properties: They have a gel-like consistency, providing viscosity and adhesion to the skin. This 

helps in prolonged contact with the skin surface, enhancing drug absorption and efficacy. 

c. Versatility: Emulgels can be formulated to deliver various types of drugs, including anti-

inflammatory agents, analgesics, antibiotics, and other therapeutic compounds. 

d. Enhanced Stability: Compared to traditional emulsions, emulgels tend to be more stable over time, 

reducing the risk of phase separation or degradation of active ingredients. 

e. Ease of Application: They are easy to apply and spread on the skin, providing a smooth and non-

greasy feel. 

f. Targeted Delivery: Emulgels can be designed to release drugs in a controlled manner, allowing for 

targeted delivery to specific areas of the skin or for systemic absorption. 

Types of emulgel(4) 

➢ Oil-in-Water (O/W) Emulgels: In these formulations, the oil phase is dispersed in the aqueous 

phase, with the gel matrix providing a structured environment. These are more common and often used for 

their non-greasy feel and ease of application. 
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➢ Water-in-Oil (W/O) Emulgels: In these formulations, the water phase is dispersed in the oil phase. 

These types are less common but can be useful for delivering lipophilic drugs and providing a barrier to 

moisture loss from the skin. 

➢ Microemulsion-based Gels: These utilize microemulsions, which are thermodynamically stable, to 

improve drug solubility and penetration. The gel matrix helps in maintaining the stability of the 

microemulsion and providing controlled release. 

➢ Nanoemulsion-based Gels: These are similar to microemulsion-based gels but use nanoemulsions, 

which have even smaller droplet sizes. This can enhance the delivery and absorption of the drug through the 

skin. 

➢ Self-emulsifying Gels: These formulations are designed to self-emulsify when applied to the skin, 

forming an emulsion in situ. This can improve the bioavailability of poorly water-soluble drugs. 

➢ Double Emulsion Gels: These contain both O/W and W/O emulsions, providing a complex release 

profile and potentially offering both immediate and sustained release of the drug. 

2. Materials and Methods 

2.1 Formulation of Emulgels(5) 

➢ Ingredients used: surfactants, gelling agents, emulsifiers, etc. 

➢ Methods of preparation: hot and cold methods, phase inversion temperature method, etc. 

➢ Factors influencing formulation: pH, viscosity, stability, etc. 

2.2 Method of Preparation: 

➢ Heat the Oil Phase:Combine the oil phase ingredients (oils, waxes, emulsifiers) in a suitable 

container and heat gently until all components are melted and mixed uniformly. 

➢ Heat the Water Phase:In a separate container, combine the water phase ingredients (water, 

humectants like glycerin) and heat gently until all components dissolve completely. 

➢ Emulsification:Slowly add the water phase into the oil phase while stirring continuously. This step 

is critical to ensure a stable emulsion forms. Use a mechanical stirrer or a homogenizer for thorough mixing. 

➢ Cooling and Homogenization:Allow the emulsion to cool down while continuing to stir to prevent 

phase separation and ensure uniform consistency. 

➢ Adding the Gelling Agent:Once the emulsion has cooled to a certain temperature (typically below 

40°C), sprinkle the gelling agent into the emulsion while stirring gently but thoroughly to avoid clumping. 

➢ Homogenization and pH Adjustment:Continue stirring until the gelling agent is completely 

hydrated and dispersed. Adjust the pH if necessary using acids or bases compatible with the formulation. 

➢ Incorporating Active Ingredients:Finally, incorporate any heat-sensitive active ingredients (like 

vitamins or botanical extracts) into the emulgel once it has cooled to room temperature or below. 

➢ Packaging:Transfer the finished emulgel into suitable containers while minimizing exposure to air 

to maintain stability and sterility. Label the containers appropriately with formulation details and storage 

instructions. 

2.3 Characterization Techniques 

➢ Physicochemical characterization: rheological studies, particle size analysis, etc. 

➢ Structural characterization: microscopy techniques (SEM, TEM), spectroscopic techniques (FTIR, 

XRD), etc. 
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➢ Stability studies: shelf-life determination, accelerated stability testing, etc. 

2.4 Appratus used to emulgel prepration(1-10)
 

➢ Beakers and Flasks: For mixing and preparing solutions. 

➢ Stirring Equipment: Magnetic stirrers or mechanical stirrers to ensure uniform mixing       of 

ingredients. 

➢ High Shear Homogenizer: To achieve a fine and uniform emulsion. 

➢ Weighing Balance: For precise measurement of ingredients. 

➢ pH Meter: To monitor and adjust the pH of the emulgel. 

➢ Viscometer: To measure the viscosity of the emulgel. 

➢ Water Bath: To maintain constant temperature during the mixing process. 

➢ Oven: For drying purposes if required. 

➢ Microscope: To check the size and distribution of the particles in the emulgel. 

➢ Refrigerator: For storage of temperature-sensitive ingredients. 

➢ Packaging Materials: Tubes, jars, or any other appropriate containers for storing the final product. 

➢ Heat Source: Such as a hot plate, for heating components that need to be melted. 

➢ Ultrasonicator: Sometimes used to reduce the particle size further and improve the stability of the 

emulsion. 

➢ Pipettes and Measuring Cylinders: For accurate measurement of liquid ingredients. 

2.5 Applications of Emulgels 

➢ Pharmaceutical applications: topical delivery of drugs, transdermal delivery systems, etc. 

➢ Cosmetics applications: skincare products, sunscreen formulations, etc. 

➢ Other applications: veterinary medicine, agrochemicals, etc. 

3. Evaluation of Emulgels 

3.1. Formulation Development(11-20) 

➢ Ingredients Selection: Choose appropriate oils, gelling agents, emulsifiers, and active 

pharmaceutical ingredients (APIs) or cosmetic ingredients. 

➢ Preparation Method: Develop a reproducible method for emulgel preparation, such as mechanical 

stirring, homogenization, or ultrasonic mixing. 

3.2. Physicochemical Characterization 

➢ Appearance: Observe the color, texture, and consistency. 

➢ pH Measurement: Measure the pH using a pH meter to ensure it is within the acceptable range for 

skin application. 

➢ Viscosity: Use a viscometer or rheometer to measure the viscosity, which affects spreadability and 

stability. 

➢ Spreadability: Assess how easily the emulgel spreads on a surface using spreadability tests. 

3.3. Stability Studies(23) 

➢ Physical Stability: Evaluate the physical stability over time by storing samples at different 

temperatures (e.g., room temperature, refrigeration, and elevated temperatures) and observing changes in 

appearance, phase separation, or consistency. 

➢ Chemical Stability: Analyze the stability of the active ingredients over time using chromatographic 

methods (e.g., HPLC). 
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➢ Thermal Stability: Perform thermo gravimetric analysis (TGA) to assess the thermal stability of the 

emulgel. 

3.4. Microscopic Analysis 

➢ Particle Size and Distribution: Use microscopy (e.g., optical microscopy, electron microscopy) or 

dynamic light scattering (DLS) to determine the size and distribution of the droplets within the emulgel. 

➢ Morphological Analysis: Evaluate the structure and morphology of the emulgel using scanning 

electron microscopy (SEM) or transmission electron microscopy (TEM). 

3.5. Drug Release and Permeation Studies 

➢ In Vitro Release Studies: Use Franz diffusion cells to study the release profile of the active 

ingredient from the emulgel. 

➢ Skin Permeation Studies: Conduct ex vivo skin permeation studies using excised human or animal 

skin to evaluate how well the active ingredient penetrates the skin layers. 

3.6. Biological Evaluation 

➢ In Vitro Cytotoxicity: Perform cytotoxicity tests on relevant cell lines to ensure the emulgel is not 

harmful to skin cells. 

➢ Antimicrobial Activity: If the emulgel contains antimicrobial agents, test its efficacy against 

relevant microorganisms using standard microbiological assays. 

➢ In Vivo Studies: Conduct in vivo studies on animal models or human volunteers (if ethically and 

legally permissible) to evaluate the safety and efficacy of the emulgel. 

3.7. Sensory Evaluation 

➢ User Acceptability: Conduct sensory evaluations with human subjects to assess parameters like 

texture, ease of application, greasiness, and overall acceptability. 

3.8. Data Analysis and Documentation 

➢ Statistical Analysis: Use appropriate statistical methods to analyze the data collected from various 

tests. 

➢ Documentation: Maintain comprehensive records of all procedures, observations, and results for 

reproducibility and regulatory purposes. 

4. Recent Advances and Future Perspectives 

➢ Nanotechnology in emulgel formulations 

➢ Combination therapies in emulgels 

➢ Emerging trends in emulgel research and development 

4.1 Case Studies and Comparative Analysis 

➢ Comparative studies between emulgel and conventional formulations 

➢ Case studies on specific drug deliveries or cosmetic applications 

This section details the materials used in the formulation of emulgels and the methods employed for their 

preparation. It may include information on the characterization techniques and stability studies conducted to 

evaluate the formulations. 
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4.2 Example of Marketed preparation Emulgel product 

➢ VoltarenEmulgel -is manufactured by GlaxoSmithKline and contains the NSAID Diclofenac. 

➢ Flexall Emulgel -by Chattem, Inc. includes Menthol. 

➢ Biofreeze Emulgel -made by Performance Health contains Menthol and Camphor. 

➢ Tiger Balm Muscle Gel -by Haw Par Healthcare includes Menthol. 

➢ Dosanac Emulsion gel -by Siam pharmaceutical. Contains Menthol and Dialofenac. 

➢ Miconaz-H Emulgel- by Medical union Pharmaceutical it Contain Micronazole nitrate 

Hydroconistone. 

5. Discussion 

The Discussion section presents the outcomes of the study, including the physical properties, rheological 

behavior, drug release profiles, and stability of different emulgel formulations. It may also discuss the 

comparative analysis of various formulations tested. 

In the discussion, the authors interpret the results in the context of existing literature. They explore the 

implications of their findings on the development of emulgel formulations for specific therapeutic 

applications. Key factors influencing emulgel performance, such as formulation composition, viscosity, and 

drug release kinetics, is critically analyzed. 

6. Conclusion 

The conclusion summarizes the main findings of the study and their significance for the field of 

pharmaceutical sciences. It may highlight potential future research directions or practical applications of 

emulgels in enhancing topical drug delivery. 
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