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ABSTRACT: 

Medications on the market today shown a significant amount of first-pass metabolism and a limited oral 

bioavailability, which can be solved by creating transdermal drug delivery systems. By utilizing chemical 

enhancers and different solvents, it improves the drug's ability to penetrate the skin. Chemical enhancers should 

only be used sparingly for long-term applications since they can irritate the skin where they are applied. 

Therefore, it would be advantageous to use a topical vehicle rather than chemical enhancers when creating a 

transdermal medication delivery system. The improvement of drug transdermal absorption through the use of 

microemulsion or Nano emulsion technology has proven to be one of the most effective methods. 
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INTRODUCTION:     

This work aims to propose Nano emulsion as a novel formulation capable of addressing challenging 

pharmaceutical challenges such toxicity, first-pass metabolic impact, drug solubility, and bioavailability. With 

the use of nanotechnology in pharmaceutical formulations, there has been an improvement in the potential and 

delivery of drugs using Nano emulsions. Its potential as a special nanocarrier that mobilizes and encourages 

transdermal therapeutic delivery is being reviewed. Drug penetration through the skin is improved via 

transdermal drug delivery systems, which can be accomplished by using various solvents and chemical 

enhancers. Chemical enhancers should only be used sparingly for long-term applications since they can irritate 

the skin where they are applied. One of the most effective ways to increase the transdermal absorption of drugs 

into the skin is through the use of microemulsion or Nano emulsion technology. The current article provides a 
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brief overview of many antihypertensive medications that have been developed as transdermal gel, Nano 

emulsion, or microemulsion-based formulations, as well as their methods in detail to increase bioavailability 

and increase patient compliance. The stability and clarity of Nano emulsion, which is a type of multiphase 

colloidal dispersion, are typically used to describe it. The droplet size can be reduced to as little as a nanometer 

by applying strong shear, which is typically produced via microfluidic or ultrasonic methods. Numerous 

researches have been carried out to correlate the varied transdermal medication releases from various delivery 

modes. Numerous formulations, including solid lipid nanoparticles, Nano emulsions, and polymeric 

nanosuspensions, have been demonstrated in studies to be efficient transdermal delivery systems for a variety 

of drugs. [1,2] Due to its exceptional and significant advantages over conventional and oral administrations, 

scientific researchers have identified transdermal therapeutic delivery as a different option for drug 

administration. However, this research has been hampered by the "skin barricade," which poses a significant 

obstacle. It requires a unique formulation that can address and get over the challenges that come with it. 

Nanotechnology is one of the technological areas that is rapidly increasing. Transdermal drug administration 

through the skin is also discussed because the majority of innovative medication candidates, particularly those 

found through phytopharmaceuticals, have less systemic circulation. [2,3] 

  Nano emulsions: A novel drug delivery for transdermal treatment   

Nano emulsions are thermodynamically stable transparent (translucent) dispersions of oil and water stabilized 

by an interfacial film of surfactant and cosurfactant molecules having a droplet size of less than 100 nm 

molecules having a droplet size of less than 100 nm [3,4] as shown in (Fig 1).  

 

fig 1: picture of Nano emulsion (left) of size 35 nm and micro emulsion (right) of size 1μm. [4] 

Nano emulsion formulations exhibit excellent transdermal and dermal distribution properties both in vitro and 

in vivo, according to a number of studies [5,6,7,8]. Nano emulsions have boosted the transdermal penetration 

of many medications over conventional topical formulations including emulsions and gels [3,4]. Since Nano 

emulsions are highly stabilized systems, the composition of the Nano emulsion is crucial to their formation and 

stabilization. Although the excipients of Nano emulsions themselves function as permeation enhancers, the 

formation and stabilization of Nano emulsion is the topic to be discussed. Therefore, employing non-irritating, 
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pharmaceutically acceptable components, the current work describes the potential of Nano emulsion systems in 

transdermal delivery of flurbiprofen. The correct oil, surfactant, and cosurfactants must be chosen. An 

explanation of the theory and This topic discusses the principle that underlies the development of the Nano 

emulsion. [9] 

Transdermal Nano Emulsion Physical Characteristics: 

According to McClements, NEs are a clear (translucent) liquid with a droplet size of less than 100 nm in a 

kinetically stable liquid colloidal dispersion system. [10] But he added that more recent research had identified 

a number of maximum limitations for NE particle size, including 200 and 500 nm. NEs have long-term physical 

stability that provides them unique properties and brings them closer to thermodynamic stability since they do 

not coalesce or flocculate [11]. A surfactant and a co-surfactant stabilize the aqueous and oil phases that make 

up NEs in a certain ratio [12]. The resistance to gravity of NE over conventional emulsion is one of its benefits. 

Droplet sizes in the nanoscale range, separation, increased stability, and capacity to encapsulate additional 

medicines [13]. NEs have a much higher dispersibility than MEs because of the smaller droplet size that 

prevents flocculation and allows dispersion without separation [14]. NEs can be used to transport hydrophilic 

or lipophilic medications in water-in-oil (w/o) or oil-in-water (o/w) formulations, respectively [15]. 

o/w (oil-in-water) NE The bulk of products currently offered by pharmaceutical companies are lipophilic and 

only marginally soluble in water [16]. Recently, researchers' attention has turned to lipid nanotechnology-based 

systems such solid dispersions, solid lipid nanoparticles, liposomes, MEs, and NEs. These systems are also the 

most advanced commercial techniques and have enhanced drug solubilization, bioavailability, and carrying 

capacities. NE is a leading trend in transdermal drug delivery systems because it increases the bioavailability of 

poorly soluble medications and improves drug skin penetration when compared to alternative transdermal dose 

forms [16,17]. 

Oil-in-Water (without) NE 

Less frequently than o/w NEs are type w/o NEs used for transdermal dispersion of hydrophilic substances. Even 

though its partitioning in the oil phase is unavoidable based on its oil-water partition coefficient, the drug resides 

in the water phase rather than the oil phase in the absence of NEs. The selection of surfactants in these 

preparations is based on an adequate hydrophile-lipophile balance (HLB) value because the medications used 

in this category are water-soluble [18]. The tension between the water phase and the oil phase is lowered as a 

result. This results in a stable formula. 
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Components of Transdermal Nano Emulsion: 

 

Fig 2: Diagrammatic representation of Nano emulsion [48] 

1.Oil Phase  

The typical oil phase employed in the composition of NEs is oleic acid (OA). OA has the intrinsic ability to 

improve penetration through this limiting and protective barrier because it causes the SC to absorb more water, 

expand, and degrade parts of its structural components [19]. Caproyl 90 [20] and isopropyl myristate are two 

more oils with permeability-improving qualities that have been mentioned in the literature. 

2.Surfactants  

Surfactants' ability to increase penetration through the skin is assumed to be due to their capability to reversibly 

bind to keratin filaments, which in turn disrupts corneocytes and alters the SC's diffusion coefficient [21,22,23]. 

These surfactants have the ability to fluidize SC lipids, which enhances drug absorption. These surfactants have 

the ability to fluidize SC lipids, which enhances drug absorption [24,25,26]. Their rate of growing penetration 

could be impacted by one of two distinct processes. The surfactant penetrates the SC and fluidizes, solubilizes, 

and extracts the lipid components starting with the intercellular regions [29]. A stronger interaction between 

keratin and lipids is exerted, for instance, by anionic surfactants, which enhances the ability of target molecules 

to permeate skin [27,28]. Furthermore, it's been proposed that sodium lauryl sulphate (SLS) alkyl chains have 

a role in the hydrophobic interaction with skin structures, exposing the surfactant's end sulphate group and 

creating extra bonding sites in the membrane, boosting skin moisture [30,31]. 
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3. Co-Surfactants  

A co-surfactant encourages the fluidity of the liquid-liquid interface by reducing interfacial tension by lowering 

its bending stress. The amount of alcohol needed to reach this minimum increase as the alcohol's alkyl chain 

gets shorter [32]. Medium-chain alcohols like n-butanol, n-hexanol, and n-pentanol are used to create NEs that 

have low interfacial tension between the water phase and the surfactant. The ability is constrained by longer 

alcohol chains [33]. The size and location of NEs can be significantly influenced by the presence of the 

surfactant and co-surfactant in the system [34], which can also change the stiffness and flexibility of the 

surfactant film and adopt different curvatures that are required to produce NEs over a wide range of 

compositions [35,36]. 

ADVANTAGES OF TRANSDERMAL NANOEMULSION:  

1. It may be used in place of liposomes and vehicles. 

2.It also makes the medication more bioavailable. 

3. It is neither toxic nor irritant by nature. 

4. As a result, physical stability has increased. 

5. The surface area of the tiny droplets in Nano emulsions is high, which boosts absorption. 

6. There are numerous ways to make it, including foams, creams, liquids, and sprays. 

7. Capable of masking flavor. 

8. Scaling up is easy and economical. [37] 

 

DISADVANTAGES OF TRANSDERMAL NANOEMULSION: 

1. Being limited in one's capacity to dissolve high malting material 

2. The requirement for a high co- and surfactant concentration to stabilize the nanodroplets. 

3. Pharmaceutical items must not contain any hazardous surfactants. 

4. expensive process [37] 

 

METHODS OF PREPARATION OF NANOEMULSION:  

High Pressure Homogenization  

This technique produces Nano emulsions with very minute particle sizes using a high-pressure homogenizer or 

piston homogenizer (up to 1 nm). The forces that combine in this process to produce Nano emulsions with 

exceedingly small droplet sizes include hydraulic shear, intense turbulence, and cavitation. A second round of 

high-pressure homogenization can be applied to the completed product to create a Nano emulsion with the 

desired droplet size and polydispersity index [38]. 
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Micro fluidization 

 The unique mixing method known as micro fluidization employs a device known as a microfluidizer. The 

product is forced into the interaction chamber, which is made up of multiple microscopic channels known as 

"micro channels," using a high-pressure positive displacement pump (between 500 and 20,000 psi). Submicron-

sized, incredibly small particles are produced as a result of the product flowing through the microchannels and 

onto the impingement area [39]. 

Phase Inversion Temperature Technique  

Because of their small droplet sizes, Nano emulsions resist sedimentation and creaming, with Ostwald ripening 

acting as the main mechanism of breakdown [40]. Catastrophic inversion, which can also be brought on by 

modifying the surfactant's HLB number while maintaining a constant temperature using surfactant mixtures, 

and transitional inversion, which is brought on by changing variables that influence the system's HLB, such as 

temperature and/or electrolyte concentration. 

Solvent Displacement Method 

The organic solvent is taken out of the Nano emulsion using a suitable technique, such as vacuum evaporation. 

It has also been shown that spontaneous Nano emulsification occurs when an aqueous phase is mixed with a 

solution of organic solvents that contains a small quantity of oil. Solvent displacement methods allow for the 

production of Nano emulsions at room temperature with little stirring. As a result, pharmaceutical sciences 

researchers are using this technique to make Nano emulsions primarily for parenteral use [41]. 

Formulation of Nano emulsions: 

1.Excipient Solubility Screening 

It is feasible to evaluate the drug's solubility in various oils, surfactants, and cosurfactants by dissolving an 

excess amount of the medication in minor amounts of the chosen oils, surfactants, and cosurfactants and mixing 

them using a mixer. Allowing a mixture of oils to equilibrate at room temperature in an isothermal shaker can 

also reveal the solubility of the mixture [42]. 

2.Construction of Pseudo ternary Phase Diagram 

Pseudo ternary phase diagrams are produced using the water titration method at room temperature in order to 

ascertain the permissible range of component concentrations for Nano emulsions [43]. On a pseudo ternary 

phase diagram, the aqueous phase is represented by one axis, the oil phase by the second, and the physical state 

of the Nano emulsions is represented by the third axis, which is a mixture of surfactant and cosurfactant at a 

specific weight ratio [44]. 
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3. Nano emulsion Stability  

A dosage form's chemical and physical integrity is referred to as its stability. 

1. Screening for Excipient Solubility    

By dissolving a large amount of the medication in small amounts of the chosen oils, surfactants, and 

cosurfactants and mixing them using a mixer, it is possible to assess the drug's solubility in various oils, 

surfactants, and cosurfactants. The medication concentration in Nano emulsion formulations is assessed 

using HPLC stability-indicating methods while they are maintained at specified temperatures [45]. How 

much of the drug in the Nano emulsion formulation has been destroyed, and how much is still there? at 

every time interval. 

Skin anatomy: The entire body's surface is covered by the complex organ known as the skin. It serves as a 

physical barrier between the body and the outside environment, preventing illnesses and bacteria from entering, 

reducing water and electrolyte loss, and limiting chemical penetration. Controlling body temperature and 

immune system activity need the skin. Autonomic nerves can sense messages thanks to their sensory receptors, 

which include touch, vibration, pressure, warmth, discomfort, and itching [46]. In cases of severe trauma, the 

dermis and epidermis separate, and a buildup of serous fluid results in blistering [47]. The stratum lucidum, 

stratum granulosum, stratum spinosum, and stratum Basale are examples of epidermis strata. 

Dermis: The supple and elastic dermis' connective tissue-containing matrix is Collagen and tissue fibers are 

used to make elastic fibers. The elastic skin fibers in stretch marks and obesity break as a result of excessive 

straining. [48] The ability of collagen fibers to bind to water is what gives the skin its tension; but, as we get 

older, we lose this capacity, which results in wrinkles. The most important cells in the dermis are fibroblasts, 

macrophages, and mast cells. The areola and varying amounts of adipose tissue are located at the base of the 

innermost layer (fat). The dermis is composed of a variety of structures. [49,50] 
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                   Fig 3: Transdermal enhancement of hydrophilic drugs from Nano emulsion [83] 

 

GEL 

Gels are categorized as semi-rigid systems where the movement of the dispersion medium is constrained by an 

interlacing three-dimensional network of dispersed phase particles or solvated macromolecules. The words 

"gel" and "jelly" have their roots in the Latin word’s "gel" meaning "frost" and "glare," which mean "freeze" or 

"congeal," respectively. The term "gel" is derived from "gelatin." This genesis demonstrates the essential idea 

of the conversion of a liquid into a solid-like substance that does not flow but retains some liquid properties 

while being elastic. [51]. 

 

                                                    Fig4: Image of Gel [59] 
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   In a perfect world, the gelling agent would be secure, inert, and incapable of interacting with other formulation 

elements. There must be no skin adhesion of the topical gel. When in the bottle or during topical application, 

the gelling agent should provide an acceptable solid-like quality that can quickly break when subjected to shear 

forces produced by tightening the tube and shaking it. They exhibit the characteristics of the solid-mechanical 

state [52].    

 Properties of gel: [53,54.55,56,57] 

 The eye gel must be non-sticky and sanitary.  

 The apparent viscosity or gel strength increases as the effective viscosity does. density of the crosslinks 

in the gel. However, a change in either the efficiency could result from a rise in temperature. Perceived 

viscosity is influenced by the molecular interactions between the solvent and polymer.  

 When in storage, the gelling agent should generate a reasonable solid-like consistency that is easily 

broken when subjected to shear forces created by squeezing the tube, shaking the bottle, or applying 

topically.  

 They demonstrate solid-state mechanical properties. 

 When exposed to shear forces caused by squeezing the tube, shaking the bottle, or applying pressure to 

the topical gel at the time of topical administration or in the bottle, the gelling ingredient shall create a 

detectable solid-like character at the time of storage that is shortly shattered. [58,59] 

Nano emulsion Evaluation:  

Nano emulsions may become opaque over time due to an increase in droplet size. The elastic modulus and other 

phenomena related to the deformation of the droplets are frequently larger for Nano emulsions than for ordinary 

emulsions because the surface area to volume ratio of Nano emulsions is significantly higher than that of 

traditional emulsions. Nano emulsions require a larger concentration of surfactant to stabilize them than 

microscale emulsions, but less than lyotropic microemulsion phases in general because droplet surfaces in Nano 

emulsions have a great surface to volume ratio. Several Nano emulsion characterization parameters are covered 

in the following sections [60,61,62]. 

1. Nano emulsion morphology 

Analyzing the morphology of Nano emulsions can be done using transmission electron microscopy (TEM) and 

scanning electron microscopy (SEM). SEM [63] allows for the three-dimensional visualization of the globules. 

At various magnifications and an adequate accelerating voltage, usually 20 kV, the samples are examined. The 

surface morphology of the dispersion phase in the formulation can be effectively examined using SEM [64]. 
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2.Zeta Potential, Polydispersity, and Nano emulsion Droplet Size 

Dynamic light scattering, also known as photon correlation spectroscopy (PCS), is used to analyses the 

fluctuations in the intensity of scattering by droplets or particles due to Brownian motion [65,66]. Using a 

particle size analyzer, PCS may measure the zeta potential, polydispersity, and Nano emulsion droplet size. The 

polydispersity index [67] indicates the caliber or uniformity of the dispersion. 

DN% denotes that the volume percentage of particles with sizes up to DN% equals N% (N = 10%, 50%, or 

90%). (D90% D10%)/D50% is the span. The tighter the particle size distribution, the lower the span value. [67] 

3. Viscosity Assessment 

This is accomplished with a viscometer. The amount of surfactant, water, and oil in an emulsion determines 

how viscous it is. While adding more water decreases viscosity, reducing the amount of surfactant and 

cosurfactant lowers the interfacial tension between water and oil, increasing viscosity. For medicine release to 

be effective and stable, viscosity is essential. Monitoring of viscosity change is a method for assessing the 

stability of liquid and semi-solid preparations, including formulations for Nano emulsions. [67,68] 

4. Studies on in vitro skin permeation 

 Once the skin of the ear or abdomen has been sliced, the underlying cartilage and lipids have been totally 

removed. Skin that has been cut to the proper size covers the diffusion cell that has previously been filled with 

receptor solution. The equipment is then turned on after the vesicular preparation samples have been placed on 

the skin's dorsal surface. At intervals of up to 24 hours, samples are removed from the receptor media and 

replaced with identical volumes of the medium. After that, drug penetration in the refilled samples is assessed 

by HPLC [69,70] or UV spectroscopy. A semi-permeable membrane like regenerated cellulose may be used in 

place of skin for in vitro release studies [71]. The equation: establishes the medication's flow J. across a 

membrane or skin. 

J = D = dc/dx (2) 

The diffusion coefficient, D, relies on the size, shape, and flexibility of the diffusing molecule as well as the 

membrane resistance, where c is the concentration of the diffusing species and D is the coefficient [72]. The 

spatial coordinate is x.  

 5. Surface Properties and Thermodynamic Stability 

Although a Nano emulsion and a Micro emulsion are both transparent and low viscosity systems, there is a 

significant difference between the two. A Nano emulsion is just slenderly more thermodynamically stable than 

a microemulsion [73]. Nano emulsions are more stable than microemulsions against sedimentation or creaming 

because of their small droplet size [74]. The two systems are quite unlike since self-assembly rather than 

mechanical shear is used to form microemulsion phases. 
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6. Thermodynamic Stability Studies: 

Stability studies were conducted in order to address the issue with thermodynamic stability, and the results are 

as follows: 

Heating Cooling Cycle:  

A 48-hour heating and cooling cycle was carried out in a refrigerator with temperatures ranging from 4 to 45 

degrees Celsius. A centrifuge test was performed on the formulations that remained stable at these temperatures. 

Centrifugation: 

The chosen formulations underwent a centrifugation examination for 30 minutes at 3500 rpm. For the freeze-

thaw stress test, formulations without any phase separation were used. 

Cycle of Freeze and Thaw 

Three freeze-thaw cycles involving the storage of the formulation for at least 48 hours at each temperature were 

performed between 21°C and +25°C.Those formulations, which passed these thermodynamic stress tests, were 

selected for further study. 

7. Refractive Index:  

An Abbe-type refractometer was used to calculate the refractive index of drug-loaded formulations and placebo 

formulations (Macro Scientific Works, Delhi, India) 

8. pH: 

Using a digital pH meter that has been previously standardized, the apparent pH of the formulation was tested. 

9. SEM: Scanning Electron Microscopy 

Using scanning electron microscopy, the morphology and structure of the Nano emulsion were investigated. It 

was employed to make the shape and size of the Nano emulsion droplets apparent. A drop of the Nano emulsion 

was immediately applied to the grid of holes in the holey film for the observation [102]. 

Characterization tests performed for transdermal Nano emulsion: 

 1.Visual inspection  

1.Naked eye visual inspection equipment Importance: To ascertain whether the NE was successfully formed. 

Rapid turbidity that can be seen visually is followed by the formation of clear, translucent NE. [103] 

2.Viscosity 

Rotational viscometer, equipment 

Meaning: Low viscosity NE releases more quickly and penetrates the skin more quickly than high viscosity 

NE; typically, o/w NE have lower viscosities than w/o NE. 

calculation of the torque required to rotate the paddle in the NE [104,105,106] 

3.Morphology- 

Transmission electron microscopy equipment (TEM) 

Electron microscope for scanning (SEM) 

Importance: To confirm that the droplets produced have adequate uniformity in their size and shape to be in 

the nanometer range. The NE sample is applied to the copper or carbon after being negatively stained with a 
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1% solution of phosphotungstic acid. Depending on the TEM or SEM model being utilized, coated grid. A 

quantitative measurement can be made along with the consistency and quality of the NE drops using the proper 

software and magnification and an accelerating voltage of typically 20 kV. [107,108,109] 

4. Polydispersity index for particle size (PDI) 

ZP spectroscopy, or zeta potential photon correlation (PCS) 

Dynamic light scattering equipment (DLS) 

NE homogeneity and dispersion, as well as the range and breadth of droplet size, are to be measured 

quantitatively. The more stable the NE is against onward ripping and other destabilizing forces, the lower the 

PDI value (0.2) and the greater the ZP. Size and size distribution are calculated using the data gathered from 

the dynamic light scattering of the droplets in the NE. The potential charge difference between the particles and 

the continuous phase, or ZP, is measured. [110,111,112] 

5. A conductivity meter 

 for electro-conductivity equipment 

Although there isn't a direct correlation between electrical conductivity and NE instability, this represents an 

early change in NE droplet size. The meter calculates the electrical conductance or current in the NE sample. 

The probe-equipped meter is inserted into the sample for measurement. Two electrodes inside the probe are 

subjected to a voltage applied by the meter. The overall electrical resistance of the sample's distributed particles 

results in a drop-in voltage that the meter measures. [113,114] 

6. Index of Refraction 

Tools: A refractometer 

Strong evidence of homogeneity and the development of an isotropic NE. Comparing the refractive index (RI) 

of the NE with water (RI = 1.333), it can be seen that the NE is more uniform and transparent the closer its 

value is to that of water. [115,116] 

7. Franz diffusion cell equipment  

for in vitro skin permeation 

To evaluate membrane retention or transcutaneous penetration. 

Following the insertion of a variety of membranes, including artificial and animal model skin-excision 

membranes, a sample of NE is put into the donor compartment. A 7.4 pH phosphate buffer saline is used to 

replicate the blood stream in the Franz diffusion cell's receiver compartment. Then, it is heated to 37 °C while 

being agitated at 100 rpm. One milliliter of a sample is drawn manually or automatically, filtered, and then 

examined. utilizing HPLC or UV spectroscopy. Once the amount of medication released each hour has been 

established, the steady state flux (Jss) is computed using the equation Jss = P. CD, where CD is the donor 

chamber concentration and P is the permeability coefficient. [117] 

8. Intact live animals  

used for in vivo dermato-pharmacokinetic and pharmacodynamic research HPLC 

Establishing a plasma drug concentration-time profile or evaluating a pharmacological drug impact are 

important. Applying NE to an animal's shaved skin. To determine how much of the medicine entered circulation, 

blood samples are taken at regular intervals, centrifuged, and the plasma is then examined using HPLC. 

Additionally, the pharmacological action of the medicine influences how the pharmacodynamics qualities of 

the NE are evaluated.[118,119,120] 
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9. Skin irritation  

Equipment: Animals in motion (rats or rabbits) 

Relevance: To ascertain whether or not NE caused inflammation. 

The hairless skin of the experimental animals was uniformly dispersed with the formulation over a 

predetermined region over the groups of healthy animals. The application sites were evaluated using a visual 

scoring system, and the trial was typically run for 7 days. For 48 hours, the test locations were monitored to see 

if any erythema or edema developed following application. The Draize method was used to score skin irritation. 

[121,122] 

Application of Nano emulsion: 

 

                                           Fig 5: Application of Nano emulsion [84] 

 

1. Target- or site-specific drug delivery methods can be utilized topically, parenterally, intranasally, or 

intravenously using Nano emulsion [75]. 

2. It is important to increase the water solubility of drugs that aren't particularly water soluble [76]. 

3. It is a state-of-the-art technique for avoiding the problem of first pass metabolism or presystolic metabolism 

and can provide a 100% bioavailability by flowing directly into systemic circulation [77]. 
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4. Diabetes, Asthma, Hypersensitivity Reactions, Skin Infections, and Cancer (Brain, Lung, Breast, Ovarian, 

and Blood Cancer) are among the illnesses that can be treated using the Nano emulsion System [78, 79]. 

5. In the cosmetics business, the NE system also serves as an antibacterial NE system [80]. 

6. It's essential for preventing enzymatic and of biological and enzymatic drug degradation. [81] 

7. It is also beneficial for biotechnology. [82] 

 

List of drugs having its transdermal gel formulation  

Drug name Formulation type Authors name 

Amitriptyline 1. Transdermal gel 

2. Topical gel  

 

       Dr. MA Scott et.al [85] 

     D. F Thompson et.al [86] 

       Amlodipine besylate Nanostructured lipid based 

nanogel 

        Kamble Meghana. S [87] 

            Atenolol Ophthalmic gel         MA Hassan [88] 

Benazepril HCL 1. Transdermal gel 

2. Niosomal gel 

 

  Ameerah A. Radhi [89] 

           Budesonide Oral gel        M. Bonnet [90] 

          Buspirone HCL 1. Nano vascular gel 

2. Transferosomal gel 

Dina M. Abdelnabi et.al [91] 

R. N. Shamma [92] 

Chlorpheniramine Maleate Nasal gel       Iman I. Soliman et.al [93] 

 Celecoxib Topical gel             P. Karade [94] 

Diltiazem Transdermal gel            V. Sai Kishore [95] 

            Enalapril Maleate Nanoproniosomal gel    M. Sabareesh et.al [96] 

Famotidine  Insitu gel D. Jorapur et.al [97] 

        Sildenafil citrate        1.Transdermal gel  

   2. Microemulsion loaded 

hydrogel  

           Mr. Hiren [98]    

 

        A. Atipairin et.al [99] 

    Glibenclamide  Transdermal gel   Nosheen Anwar et.al [100] 

Testosterone  Topical gel Arver. S. et.al [101] 
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Conclusion:   

Nano emulsion show a wide compatibility range with many drugs, the low toxicity of many of NE components 

makes this a very promising concept for future work in transdermal delivery system. Avoids the first pass 

hepatic metabolism, drug delivery can be easily eliminated in case of toxicity, dosing frequency get reduced 

which increases the patient compliance. Nano emulsion as a unique formulation that can address problematic 

pharmaceutical issues such toxicity, first-pass metabolic impact, drug solubility, and bioavailability. Reviewing 

its potential as a unique nanocarrier that mobilizes and encourages transdermal therapeutic delivery with the 

use of nanotechnology in pharmaceutical formulations, there has been an improvement in drug potential and 

delivery utilizing Nano emulsions. Special attention has been paid to the prospect of this drug travelling through 

the skin and its consideration as a multiple delivery technique. The Nano emulsion's extremely tiny droplets 

promote better medication absorption and targeting. 
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