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TREATMENT OF SKIN DISEASE» 

 

Abstract: Nanoemulgel technology has emerged as a promising approach in 

dermatological treatments due to its enhanced drug penetration, controlled release, and 

improved patient compliance. By combining the advantages of nanoemulsions and 

gels, nanoemulgels provide an effective vehicle for the delivery of hydrophobic drugs, 

ensuring better bioavailability and therapeutic outcomes. This paper explores the 

formulation, advantages, and applications of nanoemulgels in treating various skin 

diseases, such as psoriasis, eczema, acne, and fungal infections. Furthermore, potential 

challenges and future perspectives in nanoemulgel research are discussed. 

Keywords: Nanoemulgel, Skin Diseases, Topical Drug Delivery, 

Nanoemulsion, Dermal Therapy, Controlled Release, Bioavailability 

1. Introduction 

Skin diseases, such as psoriasis, acne, dermatitis, and fungal infections, 

significantly impact the quality of life of millions of people worldwide. Traditional 

topical treatments, including creams, ointments, and gels, often suffer from limitations 

such as poor drug penetration, rapid degradation, and low bioavailability. Nanoemulgel 

technology, a novel approach that integrates nanoemulsions into gel matrices, offers a 

solution by enhancing drug solubility, permeability, and stability. This paper reviews 

the formulation, benefits, and therapeutic applications of nanoemulgels in 

dermatology. 

2. Nanoemulgel: Composition and Formulation 

Nanoemulgels are composed of two primary components: 
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 Nanoemulsion Phase: A colloidal system consisting of nano-sized oil 

droplets dispersed in water or vice versa, stabilized by surfactants and co-surfactants. 

This phase ensures high solubility and bioavailability of lipophilic drugs. 

 Gel Base: A polymeric gel that provides viscosity, enhances drug 

retention at the application site, and ensures ease of application. Common gelling 

agents include carbopol, hydroxypropyl methylcellulose (HPMC), and xanthan gum. 

2.1 Preparation Methods 

Nanoemulgels are typically formulated in two steps: 

1. Nanoemulsion Preparation: High-energy methods (ultrasonication, 

high-pressure homogenization) or low-energy emulsification techniques are used to 

create stable nanoemulsions. 

2. Gel Incorporation: The nanoemulsion is incorporated into a gel base, 

ensuring uniform distribution and improved skin adhesion. 

3. Advantages of Nanoemulgel Technology 

3.1 Enhanced Drug Penetration 

Nanoemulgels improve drug permeation through the skin by reducing particle 

size and increasing surface area. The small droplet size of nanoemulsions allows deeper 

penetration into the epidermal and dermal layers. 

3.2 Improved Bioavailability 

Lipophilic drugs, which typically suffer from poor solubility, benefit from 

nanoemulgels as the nanoemulsion phase enhances their dissolution, leading to better 

therapeutic effects. 

3.3 Controlled and Sustained Drug Release 

The gel matrix ensures gradual drug release, reducing dosing frequency and 

minimizing systemic side effects. This controlled release mechanism is particularly 

beneficial for chronic skin diseases. 

3.4 Non-Greasy and Patient-Friendly 

Unlike traditional ointments, nanoemulgels are non-greasy, easy to apply, and 

have a pleasant texture, improving patient compliance. 

3.5 Stability and Protection from Degradation 
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Nanoemulgels protect sensitive active pharmaceutical ingredients (APIs) from 

environmental degradation (oxidation, hydrolysis, or UV damage), enhancing their 

shelf life. 

4. Applications of Nanoemulgels in Skin Disease Treatment 

4.1 Psoriasis 

Nanoemulgels loaded with anti-inflammatory drugs such as methotrexate, 

corticosteroids, or natural bioactives (curcumin, aloe vera) have demonstrated 

enhanced penetration and prolonged therapeutic effects in psoriasis treatment. 

4.2 Acne and Bacterial Skin Infections 

Antimicrobial agents like clindamycin, benzoyl peroxide, and tea tree oil, when 

incorporated into nanoemulgels, exhibit superior antibacterial activity against 

Propionibacterium acnes and Staphylococcus aureus, the primary causative agents of 

acne. 

4.3 Fungal Infections 

Nanoemulgels containing antifungal drugs like ketoconazole, terbinafine, or 

fluconazole show increased effectiveness against fungal pathogens due to enhanced 

drug deposition in deeper skin layers. 

4.4 Wound Healing and Burns 

Nanoemulgels infused with herbal extracts (such as Centella asiatica and Aloe 

vera) or growth factors accelerate wound healing, reduce inflammation, and promote 

tissue regeneration. 

5. Challenges and Future Perspectives 

5.1 Stability Issues 

Despite their advantages, nanoemulsions in nanoemulgels are prone to phase 

separation and instability. Optimization of surfactant concentrations and emulsification 

techniques is crucial for long-term stability. 

5.2 Scalability and Manufacturing Costs 

The large-scale production of nanoemulgels requires sophisticated equipment, 

increasing costs. Further research is needed to develop cost-effective, scalable 

production methods. 
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5.3 Regulatory Considerations 

The safety, efficacy, and toxicity of nanoemulgels must be thoroughly evaluated 

before commercial approval. Regulatory guidelines for nanopharmaceuticals need to 

be standardized. 

6. Conclusion 

Nanoemulgel technology represents a groundbreaking advancement in 

dermatological drug delivery, offering enhanced penetration, bioavailability, and 

controlled release of therapeutic agents. Its applications in treating various skin 

diseases demonstrate significant potential for improving patient outcomes. However, 

further research is necessary to overcome stability, scalability, and regulatory 

challenges. With continued advancements, nanoemulgels may become a mainstream 

treatment option in dermatology, revolutionizing skin disease management. 
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