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Abstract:

Nanoemulgel is an advanced topical drug delivery system that combines the advantages of nanoemulsion and gel
formulations to improve the delivery of lipophilic drugs. Lipophilic drugs generally exhibit poor aqueous solubility, low
bioavailability, and irregular absorption, which affect their therapeutic efficacy. Nanoemulgel enhances drug solubility,
skin permeability, and drug deposition by reducing droplet size to the nanoscale range, thereby improving penetration
through the skin. The formulation consists of oil phase, aqueous phase, surfactants, co-surfactants, gelling agents,
penetration enhancers, preservatives, antioxidants, and pH modifiers. Nanoemulgel are non-greasy, non-irritating,
stable, and provide controlled drug release with prolonged therapeutic action. They are widely used in the treatment of
acne, inflammation, fungal infections, and bacterial skin diseases. Preparation of nanoemulgel involves formulation of
nanoemulsion, preparation of gel base, and incorporation of nanoemulsion into the gel matrix. Various characterization
parameters such as pH, viscosity, Spreadability, droplet size, zeta potential, drug content, stability studies, and skin
irritation tests are evaluated to ensure formulation quality and effectiveness. Due to enhanced patient compliance,
improved drug penetration, and better therapeutic performance, nanoemulgel has emerged as a promising and effective

approach for topical drug delivery.
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INTRODUCTION:

Nanoemulgel is being an effective delivery system for lipophilic drugs. It enhances the therapeutic profile of lipophilic
drugs. Lipophilic drugs show poor solubility, and unpredictable absorption that alter the pharmacokinetics of drugs.
Some methods like physical and chemical modifications of API with formulation criteria like particle size reduction,
are used to increase the solubility of active moieties. New methods are needed to increase topical therapy's usefulness
and efficacy. Because decreasing to the nanoscale allows for higher skin penetration, drug delivery techniques using
optically transparent nano emulsions with globule diameters of 100 nm and 500 nm have attracted the attention of
researchers. A gelling agent that promotes transcutaneous administration is added to the Nano emulsion to increase its
viscosity and produce a nanoemulgel. Adhesiveness and film formation facilitate drug penetration because of the

hydrating and occlusive properties of the nanoscale.

Formulation containing nano emulsion in gel base are called nanoemulgel. It is the addition of nano emulsion system

integrated into gel matrix which influences a better skin permeation

A gel matrix infused with nano emulsion form a nanoemulgel, which can enhance the skin capacity to absorb substances.
Nanoemulgel offers advantages over ointment and cream such being non- greasy, non-irritating, and providing better

drug- release properties.

Nano emulsion is the most effective delivery system foe drug with low bioavailability and lipophilic nature that are
administered through different route along with the topical route. Nanoemulgel, without affecting skin release oil
droplets from gel and these oil droplets permeate the subcutaneous layer of the skin and transmit the drug to desired

site. Nanoemulgel are colloidal dispersion that consist of oil, water and emulsifier, with the range of 20nm to 500nm
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ADVANTAGES OF NANOEMULGEL

1. Nanoemulgel is non-irritating and non-toxic.

2. Increased drug solubility, deposition, and skin permeability

3. Additionally, a strong concentration gradient produced by good skin adherence, Spreadability, stability, and high
solubilizing power increases drug penetration as it moves downward.

4. Drug loading is better in comparison to other formulations.

5. Drugs with a shorter half-life can be released under controlled conditions and produce a prolonged therapeutic effect

6. Incorporation of Lipophilic drugs.
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7. Patients always prefer the topical use of nanoemulgel, which improves patient compliance.

DISADVANTAGES OF NANOEMULGEL

1. Certain drugs don't absorb well through the skin.
2. For those who have contact dermatitis, the medication and/or excipients may cause skin irritation.

3. Drugs with larger particle sizes are more difficult to absorb through the skin.
APLLICATION OF NANOEMULGEL

1. Treatment of acne — Used for drugs like Flutamide to reduce sebum production and inflammation.
2. Anti-inflammatory applications — Delivers drugs like Diclofenac for localized pain and inflammation.
3. Antifungal therapy — Effective in treating fungal infections such as Candidiasis.

4. Antibacterial treatment — Used in managing skin infections caused by bacteria.

COMPONENT OF NANOEMULGEL
1. OIL PHASE

When choosing oil or other lipid components, care must be taken to ensure that the oily phase is real and shielded from

impurities like peroxides, free radicals, and other fatty acids like sterols and polymers.

One of the primary factors in the choosing of lipids for the creation of nano emulates is the bulk of hydrocarbon chains;
the rationale for this is the uniformity and essence of emulsification. Mineral oil as a drug vehicle, cottonseed oil, maize
oil, Arachis oil, olive oil, coconut oil, eucalyptus oil, rose oil, clove oil, etc. are among the oils that are frequently

employed in nano emulsions.
2. AQEOUS PHASE

This component is in charge of turning the emulsion into an emulgel in this instance of the gelling agent. Generally,

distilled or ultra-purified water is used to create the nanoemulgel composition.
3. GELLING AGENT

These agents are used to enhance the consistency of any dosage form and can also be used as a thickener. Carbopol 934,

Carbopol 940, HPMCK4M, and HPMC are typical gelling polymers used in emulgel formulation.
4. SURFACTANT

Surfactants are utilized in the production of nanoemulgel to give the final formulation stability and emulsification. Non-
ionic surfactants are employed in the creation of nanoemulgel due to their low toxicity. Among the non-ionic surfactants

that are frequently utilized are the esters of sorbitan and polyoxyethylene fatty acids.
5. CO-SURFACTANT

Co-surfactants are typically employed to increase the final product's thermodynamic stability while reducing the

concentration of surfactant. Ethyl alcohol, PG’s, Transcutol HP, and PEGs are a few examples of co-surfactants.
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6. PENETRATION ENHANCER

One of the finest methods to improve transportation efficiency through the skin and related layers has been to use
penetration enhancers. One of the main components of the traditional drug delivery system is penetration enhancer,
which is typically utilized in topical nanoemulgel. Usually, these penetration enhancers function by interacting with the

constituents of skin, resulting in a transient and cumulative rise in skin permeability.
7. PRESERVATIVE

Preservatives are chemical substances used to protect a substance from microbiological degradation and extend a
product's shelf life. Preservatives including methylparaben, Propyl paraben, Benzalkonium chloride, and

phenoxyethanol are frequently utilized.
8. ANTIOXIDANT

Antioxidants are chemical compounds used in compositions to prevent various components from oxidizing. For

example, Ascorbyl palmitate, Butylated hydroxytoluene.
9. PH MODIFIER

The pH value also indicated the stability of the nanoemulsion. The mean value of pH should lies in the range of 5.4 -

5.9 (pH of skin). Most commonly used pH modifier
Preparation of Nano-Emulgel

A Nano emulsion can be prepared using high-energy or low-energy techniques. The low energy method includes phase
transition, self-emulsification, phase inversion, and temperature approaches. Mechanical devices such as high-pressure
homogenizers, microfluidizers, and ultrasonicators can be used in the high-energy method to provide a strong disruptive
force to break the water and oil phases and produce nanosized droplets. Regardless of the techniques, there are three

steps in the preparation of nanoemulgel.

Step 1: Formulation of the nanoemulsion: Drugs and emulsifiers are dissolved in the oil phase or aqueous phase,
depending on the solubility of the drug. The aqueous and oil phases are heated; they are mixed by gradually adding one

phase into the other, continuously stirring until at room temperature.

Step 2: Gel formulation: To make the gel base, adjust the pH while dissolving the appropriate polymer in purified water

using a mechanical stirrer.

Step 3: Formulation of nanoemulgel: To incorporate the nanoemulsion into the gel system and gently mix it until to get

a uniform nanoemulgel.
Characterization of Nanoemulgel:

1. Visual examination: It could be visually examined to determine its colour, appearance, and homogeneity.

2. pH evaluation: It is determined by using a digital pH meter.

3. Determination of viscosity: The viscosity of the gel is essential for efficient skin application. Viscosity is the
measure of a fluid’s resistance to flowing and a higher viscosity indicates a greater flow resistance. Viscosity is measured

by using Brookfield’s Viscometer.
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4. Spreadability measurement: The spreadability of nanoemulgels is assessed using their “Slip” and “Drag”
properties. Measurement of droplet size and polydispersity index: To determine droplet size, the dynamic light scattering
(DLS) method is used. According to the light scattering theory, the polydispersity index (PDI) measurement indicates
droplet diameter and size distribution and is determined by scattered light intensity.

5. Zeta potential: Nanoemulgel containing gelling agents and Nano emulsions that exhibit an electrical charge due to
the presence of different types of surface-active agents may affect the stability of the formulation, as measured by
Malvern Zetasizer® nano-ZS ZEN 3600, ZeeCom-2000.

6. Drug content: The total quantity of drug present in the formulations is determined by various analytical methods.
Accelerated stability study: According to International Council for Harmonisation (ICH) guidelines, the formulations
are maintained for three months in an oven at 37 £ 2°C, 45 + 2°C, and 60 + 2°C. Every two weeks, the drug content is
determined.

7. SKin irritation test: The preparation is applied to the well-shaved skin of a rat, and any negative effects, such as
irritation, colour change in the skin, or morphology, should be observed for up to 24 h. The test is considered successful

if no irritation occurs.
Reference:

1. Donthi M.R., Munnangi S.R., Krishna K.V., Marathe S.A., Saha R.N., Singhvi G., Dubey S.K. Formulating Ternary
Inclusion Complex of Sorafenib Tosylate Using B-Cyclodextrin and Hydrophilic Polymers: Physicochemical
Characterization and In Vitro Assessment. AAPS PharmSciTech. 2022; 23:1-15.

2. Singh G., Singh D., Choudhari M., Kaur S.D., Dubey S.K., Arora S., Bedi N. Exemestane Encapsulated Copolymers
L121/F127/GLA4 Based Mixed Micelles: Solubility Enhancement and in Vitro Cytotoxicity Evaluation Using MCF-7
Breast Cancer Cells. J. Pharm. Investing. 2021; 51:701-714.

3. Alekya T., Narendra D., Mahipal D., Arjun N., Nagaraj B. Design and Evaluation of Chrono modulated Drug
Delivery of Tramadol Hydrochloride. Drug Res. 2018; 68:174—180.

4. Rai VK, Mishra N, Yadav KS, Yadav NP. Nanoemulsion as pharmaceutical carrier for dermal and transdermal drug
delivery: Formulation development, stability issues, basic considerations, and applications. J Control Release. 2018;
270:203-25.

5. Chellapa P, Mohamed A, Keleb E, Elmahgoubi A, Eid A, Issa Y, et al. Nanoemulsion and Nanoemulgel as a topical
formulation. IOSR J Pharm. 2015; 5:43-7.

6. Bhattacharya S, Prajapati BG. Formulation and optimization of celecoxib nanoemulgel. Asian J Pharm Clin Res.
2017;10(8):353-65.

7. Wikantyasning ER, Setiyadi G, Pramuningtyas R, Kurniawati MD, Yee Ho C. formulation of nanoemulgel

containing extract of impatients balsamina 1. and its antibacterial activity. Int J App Pharm. 2023;15

JETNR2606089 Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

