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ABSTRACT  

Nano-emulgel use has increased in recent years as a result 

of the preparation's improved acceptability among patients 

due to its non-greasy, convenient spreadability, easy 

applicability, and good therapeutic and safety profile. 

Because most newly produced medications are lipophilic, 

they have low bioavailability and pharmacokinetic 

variability. The purpose of this study is to assess and report 

on nano-emulgel formulation's existing potential and future 

scope as a delivery strategy for poorly water-soluble 

medicines. Nanoemulgel is made up of two separate 

systems in which a drug-containing nanoemulsion is mixed 

with a gel base. This formulation benefits from the 

combination of these two systems in some ways. Because of 

the finely distributed oil droplets in the gel phase, lipophilic 

medicines can be easily integrated and the skin 

permeability of the included medications can be increased 

by many folds. Simultaneously, it can be directed more 

precisely to the site of action, avoiding the first-pass 

metabolism and allowing the user to avoid gastric/systemic 

incompatibilities. The nanoemulgel drug delivery system is 

a formulation-related intervention designed to improve 

lipophilic medication absorption and therapeutic 

characteristics. Nanoemulgel formulations can be 

considered feasible and attractive options for topical 

delivery of lipophilic medicines in the future, despite several 

drawbacks.  
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INTRODUCTION: 

Nanotechnology is one of the developing innovative applications that had been progressively 

connected in different requests, particularly in beauty care products, biopharmaceutical, and 

nourishment businesses. Nanotechnology   containing items appear a potential advertise since 

of the predominant characteristics’ properties such as little bead measure with the tall 

interfacial range, upgrade the conveyance of the dynamic fixings, and amazing solubilization 

capacity. 

Nanoemulsions are right now picking up much intrigued in biopharmaceutical and beauty care 

products businesses due to their flexibility in conveying both hydrophilic and lipophilic drugs. 

They can act as a sedate conveyance framework that can be connected through a few systemic 

courses such as topical, verbal, and others. Nanoemulsion containing items can be within the 

semisolid shape such as creams, analgesic, or in a fluidic state such as salves, liniments, and 

others. Nanoemulsions are the colloidal scatterings that comprise of oil, water, and emulsifier, 

with the run of the beads measures water in oil (W/O) nanoemulsion offers a prevalent 

emollient property, but the customers don't acknowledge them well since of the tall substance 

of oil and oily surface. On the other hand, oil in water nanoemulsion (O/W) is more favored 

because it upgrades the absorption speed, and less oil substance within the detailing caused it to 

be effortlessly washed from the skin between 20 nm to 500 nm. 

Nanoemulgel is considered as one of the fitting candidates for medicating conveyance for skin 

since of its double characters which are nanoemulsion and gel base. The benefiNanoemulgel 

has been broadly applied within the field of pharmaceuticals. Various considers and 

examinations have been done on the formulations and advancement of nanoemulgel for the 

endless conveyance frameworks such as transdermal, vaginal, visual, dental, and nose to the 

brain for the treatment of differing local people as well as systemic afflictions from both 

nanoemulsion and gel have caused nanoemulgel to realize tall persistent worthiness. 

Right now, there has been an increment intrigued within the improvement of normal and eco-

friendly products with a few useful bioactivities. The combination of nanoemulgel and plant-

based oils may be an extraordinary arrangement for the analysts to progress the definition of 

the application to fulfill the showcase needs. 
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THEORY 

EMULGEL: 

Emulgel could be a gel and emulsion combination wherever emulsion is employed which 

may be of kind W/O and O/W as a way for the aim of delivering the chosen drug to the skin. 

The water part containing the mixture turns classic emulsions into emulsions. Topical use 

Emulgel has several favorable properties like simple unfold, fat-free, thixotropic properties, 

water-soluble, simple to get rid of, longer period, non-staining, and compatible love biology. 

IMPORTANT CONTENT NANO-EMULGEL: 

A) OILS: The oils utilized in the nanoemulsion are usually oil used as a vehicle for the drug. 

aperient and numerous fixing oils (cottonseed oil, corn oil, peanut oil) vegetable oil, oil, 

essential oil, rose oil, clove oil, etc. 

B) liquid PHASE: H2O is usually used because the liquid part is for the preparation of 

Nanoemulsion and colloidal gel. 

C) SURFACTANT: Surfactants were wont to give emulsions at the time of formulation and 

to regulate the daily stability throughout the ready nanoemulsion. The general selection of 

chemical agents depends on the kind of emulsion. (O/W or W/O) E.g. Span eighty 

(Sorbitanmonooleate), AcrysolK a hundred and forty, Polyethylene-glycol-40-stearate, 

Acrysol, Labrasol, Stearic acid, PlurolOleique, Tween eighty (Polyoxyethylenesorbitan-

monooleate), Labrafil, metal stearate, wherever agents like Transcutol, Captex, Cammul, 

Migyol, etc. is used as cosurfactant or co-solvents. 

D) Gelling Agent: Polymers essential to present the structural network for the preparation of 

gels are referred to as gelling agents. E.g. Natural - Agar, Tragacanth, Guar gum, Xanthan 

Gum, Semisyntheticand artificial Carbapol, Poloxamer, HPMC (cellulose derivatives). 
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Figure No. 1: Diagram of Stabilized Nanoemulsion 

ADVANTAGES OF NANO-EMULGELS 

•  Stability of Nanoemulsion has increased thanks to the distribution of oil droplets in Gel 

base; wherever affinity of the drug toward oil determines stability. 

• Also, smart adhesion on the skin with high solubilizing power results in a high 

concentration gradient that increase penetration of the drug because it moves down. 

• Moreover, these kinds of formulations offer support to the delivery of lipotropic and poorly 

water-soluble medicine and conjointly improve patient compliance. 

• Nanoemulgel conjointly helps in controlled unharness of medicine having the shorter half-

life. 

• Provide higher Spread-ability of the formulation than creams. 

• Nanoemulgel square measure Nontoxic and non bother. 

• Better loading of the drug compared to a different formulation. 

Methods Of Formulation 

Formulation of Nanoemulsion-gel can be summed up into following steps, 

a. Screening of components 

b. Preparation of Nanoemulsion 

c. Preparation of Nano emulgel. 
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A) SCREENING OF COMPONENTS 

Drug solubility was determined in different oils by adding more than drugs in different 

ingredients, then stirring continuously for 72 h to reach equilibrium. Then, samples were 

centrifuged and the supernatant was collected and the solubility was determined using 

appropriate analytical methods. Thereafter, excipients from each class with the highest drug 

solubility were selected for additional studies. 

Psedoternary phase diagram:  

Surfactant and co-surfactant (Nmix) are mixed in different ratios (2:1, 3:1, and 5:1).  Each 

ratio was chosen as an increasing amount of surfactant over co-surfactant for the phase 

diagram study. Here aqueous phase (Distilled Water) is used as the dilution medium. Oil and 

Nmix were mixed at different ratios from 9:1 to 1:9 in different vials for each Nmix.  The 

main objective is to study to determine the limit of the phases formed in the diagram. It was 

developed using the titration method with the help of water as the aqueous medium. Slow 

titration of Oil and Nmix was performed and observed with the naked eye for the 

transparency of Nanoemulsion. The state of the Emulsion is marked on the axis of the 

aqueous phase, the second of the oil, and the third of the Nmix (surfactant and co-surfactant). 

b. Preparation of Nanoemulsion: The drug is then solubilized in oil and oil is added to Nmix, 

this mixture is diluted with water to form of Nanoemulsion of the given drug. 

c. Preparation of Nanoemulgel: Gel base is ready mistreatment 1g of the Carbopol in a very 

needed amount of water. When the Carbopol solution has fully swelled and dispersed over a 

twenty-four-hour period, the ready Nanoemulsion is progressively added to the mixture while 

stirring continues. The addition of Triethanolamine offers homogenized gel dispersion. 

Finally needed remaining half is adjusted with H2O. 

 



www.ijppr.humanjournals.com 

Citation: Siddhi Vispute et al. Ijppr.Human, 2021; Vol. 22 (2): 367-376. 372 

 

Figure No. 2: Preparation of Nanoemulgel 

OPTIMIZATION AND EVALUATION: 

a. Measurement of pH: Using a pH meter, various topical treatments have pH values in the 

range of 5-6. 1g of gel is dissolved in 10ml water for testing. To avoid errors, each 

formulation's PH is measured three times. 

b. Size of globules: To determine this parameter 1.0 gm of gel was dissolved in water and 

stirred to get dispersion and then the sample was injected into the photocell of the Malvern 

zeta sizer. 

c. Swelling Index: 1 gm of prepared topical nanoemulgel is taken on porous aluminum foil 

which is then placed on 10ml of 0.1 N NaOH solutions. The sample is removed from time to 

time and weight is noted till no further change in weight: 

Swelling Index (SW) % = [[Wt-Wo]/Wo]*100 

Where, (SW) % = Percentage swelling, 

Wo = Original weight of nanoemulgel 

Wt = Weight of swollen nanoemulgel at time t:  
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Measurement of Bioadhesive strength: 

On each arm of the apparatus, one glass slide was separated from two additional glassed 

plates. A single plate is used to add weight. Between slides containing rate skin fragments, 1 

gram of nanoemulgel is inserted precisely. By putting weight on a single glass slide, you can 

detach the sandwich of two slides. The extra weight is added at a rate of 200 mg/min until the 

skin surface detaches. 

It is calculated by using the following equation:  

Bioadhesive Strength = W / A 

Where W denotes the desired weight (in gms) and A denotes the area (cm2) 

Determination of Rheological properties 

The viscosity of 20gm of Nanoemulsion-gel in a 25ml beaker was measured using a 

Brookfield viscometer with Spindle number S64. 

Accelerated stability studies 

Analyze the drug content by appropriate analytical methods every two weeks. The stability 

measurement is based on the pH change of the gel or the degradation of the drug. 

a. Determination of % drug content: Mix 1 g of Nanoemulgel with 25 ml of methanol. 

The solution was sonicated for 30 minutes. Use appropriate analytical methods to calculate 

the drug content of this solution. 

Spreadability of Gellifed Nanoemulgel: 

You can use the sliding and dragging base recommended by Mutimer for measurement. Here, 

2gm Nanoemulgel is placed on the lower glass slide, which is fixed with a piece of wood and 

clamped to another glass slide of similar size, the glass slide, and a 500 mg hook. Weight 

placement. After 5 minutes, place additional weight on the tray connected to the second slide. 

Record the time for the upper slide to cover a distance of 5 cm, and use the following formula 

to calculate the spreading capacity:  

Spreading capacity (S) = M * L / T 
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 Where M = the weight tied to the slide,  

 L = the size of the slide Length  

 T = Time required to move the distance with the upper carriage 

Drug content determination 

The drug content is determined by mixing the appropriate amount of nanoemulgel 

formulation in a suitable solvent. Then the solution is passed through Whatman filter paper 

and the filtrate is analyzed for drug content by UV spectrophotometrically using the same 

standard plot by putting the value of absorbance as given by More et al.  

Skin irritation test (patch test) 

The preparation was applied to properly shaved rat skin and undesirable color changes 

appeared. Morphological changes of the skin should be checked for up to 24 hours. If there is 

no irritation, the test passes. 

In vitro release study: The Franz diffusion cell (effective diffusion area 3.14 cm2, cell 

volume 15.5 ml) is used for drug release studies. The nanoemulsion is spread evenly on the 

surface of the dialysis membrane, sandwiched between the donor and the acceptor chamber 

of the diffusion cell. The receptor compartment is filled with fresh phosphate-buffered saline, 

pH 5.5, to dissolve the drug. The receiving chamber is agitated using a magnetic stirrer. 

Collect samples (1.0 ml aliquots) at suitable intervals. After proper dilution, the drug content 

of the sample was analyzed by UV-Vis. Determine the cumulative amount of drug released 

through the dialysis membrane. 

CONCLUSION: 

Nanoemulgel topical has proven to be the best choice for an efficient and convenient drug 

delivery system. Its gel-like and non-greasy properties help patients with greater compliance 

and oil deficiency as a substrate provides better drug release than other formulations. 

Incorporation of the nanoemulsion into the gel matrix makes formulation a dual control 

system release. Gel loaded with nanoemulsion offers greater efficacy in some topical 

disorders. Future of formulation NanomulsionGel may provide a better and reliable solution 

for hydrophobic drug delivery. A large number of drugs used in the treatment of skin 
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infections are hydrophobic and these drugs can be successfully delivered in the form of 

Nanoemulgel in which the drug is incorporated into the oil phase of the drug. Nanoemulsion 

and then fused with the base of the gel. Although has barrier pairs, nanoemulgel likely 

possesses focal points for in situ transport for future lipophilic drugs. 
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