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Abstract 

Self-micro emulsifying drug delivery system (SMEDDS) is a novel formulation approach 

that has emerged as an effective method for enhancing the oral bioavailability of poorly 

water-soluble drugs. This system is based on the principle of the microemulsion, which is a 

thermodynamically stable isotropic mixture of oil, surfactant, and co-surfactant that forms 

spontaneously upon mild agitation. 

SMEDDS comprises oil, surfactant, co-surfactant, and drug, formulated into a single-phase 

mixture. Upon dilution with gastrointestinal fluids, SMEDDS spontaneously forms a fine oil-

in-water (o/w) microemulsion, which enhances the solubility and permeability of the drug, 

resulting in improved oral bioavailability. SMEDDS have gained popularity in recent years as 

they offer numerous advantages over conventional drug delivery systems, such as improved 

solubility, dissolution, absorption, and stability of drugs, which in turn lead to enhanced 

therapeutic efficacy. 

The selection of appropriate excipients is critical in the formulation of SMEDDS. Oils with 

low viscosity and high lipid solubility are preferred for SMEDDS formulation, as they help in 

the formation of fine droplets upon dilution with GI fluids. Surfactants and co-surfactants are 

selected based on their ability to form stable microemulsions and their compatibility with the 

drug and other excipients. The ratio of oil, surfactant, and co-surfactant is optimized to 

achieve maximum drug solubility and microemulsion stability. 

SMEDDS have been successfully used for a wide range of drugs, including poorly water-

soluble drugs, peptides, and proteins. They have been demonstrated to improve the oral 

bioavailability of several drugs, such as cyclosporine, fenofibrate, and paclitaxel. 

Furthermore, SMEDDS can be easily formulated into various dosage forms, such as capsules, 

tablets, and granules, making them highly versatile for different drug delivery applications. 

Keywords: SMEDDS, Bioavailability, Drug delivery, Droplet size, solubility 

Introduction: 

Self-Micro emulsifying drug delivery system 

Self-micro emulsifying drug delivery system (SMEDDS) is a novel drug delivery technology 

that is gaining increasing attention in the pharmaceutical industry. It is a formulation that is 
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designed to improve the bioavailability and therapeutic efficacy of poorly soluble drugs. This 

technology utilizes the principles of microemulsions, which are thermodynamically stable, 

optically transparent, and isotropic mixtures of oil, water, and surfactants. 

The SMEDDS formulation typically consists of an oil phase, a surfactant, and a co-surfactant 

emulsified in water to form a microemulsion. The microemulsion droplets generally are 10 to 

100 nanometres in diameter, providing a large interfacial area between the drug and the 

surrounding aqueous environment. This increased surface area facilitates drug absorption and 

bioavailability. 

One of the significant advantages of SMEDDS is that it enhances the solubility and 

dissolution rate of poorly soluble drugs, which can lead to improved drug absorption and 

bioavailability. This is especially important for drugs with low oral bioavailability, which can 

limit their therapeutic efficacy. In addition, SMEDDS can also improve the stability and 

shelf-life of drugs by protecting them from degradation and oxidation. 

SMEDDS has been successfully used to improve the delivery of a wide range of drugs, 

including lipophilic drugs, peptides, and proteins. This technology has also been used to 

enhance the delivery of drugs to specific target sites, such as the brain, due to its ability to 

cross the blood-brain barrier. 

In conclusion, SMEDDS is a promising drug delivery technology that offers numerous 

advantages over traditional drug delivery systems. It can potentially improve the 

bioavailability and therapeutic efficacy of poorly soluble drugs and has been shown to be 

effective for a wide range of drugs. With continued research and Development, SMEDDS 

could become a valuable tool in the pharmaceutical industry for improving the delivery of 

drugs. 

 

Micro Emulsions 

Microemulsions are liquid mixtures composed of oil, water, surfactants, and sometimes co-

surfactants that are clear, thermodynamically stable, and isotropic. They are extensively used 

in various fields, including pharmaceuticals, cosmetics, and chemical engineering. Their 

stability, transparency, and droplet sizes ranging from 10 to 100 nanometres, make them 

highly desirable for drug delivery applications. 

Microemulsion formation is initiated by the free energy of mixing between the different 

components and facilitated by the presence of surfactants and co-surfactants. The surfactants 

are molecules with both hydrophilic and hydrophobic properties, reducing the interfacial 

tension between the oil and water phases and stabilizing the microemulsion. On the other 

hand, co-surfactants are utilized to increase the solubility of the oil phase in the 

microemulsion. 

 

A significant advantage of microemulsions is their ability to solubilize both hydrophobic and 

hydrophilic drugs, which can improve bioavailability and therapeutic efficacy. Furthermore, 

microemulsions can target specific tissues or organs as they can cross biological barriers such 

as the blood-brain barrier. 
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Microemulsions can be easily prepared using simple techniques such as high-energy mixing, 

making them scalable for commercial production. Additionally, they can be modified by 

altering the composition of oil, surfactant, and co-surfactant components, which enables the 

formulation of a broad range of products with varying physicochemical properties. 

 

Components of Micro Emulsion 

a. Oil Phase 

The oil phase in microemulsions refers to the component that provides the necessary 

solubility and compatibility with the desired drug or active ingredient. It is typically a 

nonpolar liquid or a mixture of nonpolar liquids with low water solubility. The oil 

phase plays a crucial role in determining the physical and chemical properties of the 

microemulsion, such as droplet size, stability, and drug release kinetics. The choice of 

oil phase depends on the specific application and the desired properties of the final 

product. 

 

b. Surfactants 

Surfactants in microemulsions are molecules with both hydrophilic and hydrophobic 

properties. They are essential in stabilizing the mixture of oil and water phases by 

reducing the interfacial tension. Surfactants also play a vital role in determining the 

droplet size and stability of the microemulsion. The selection of the surfactant is 

dependent on the type of oil phase and the intended application of the final product. 

Additionally, the surfactant concentration affects the microemulsion's viscosity and 

drug release kinetics. 

 

c. Co-Surfactants 

Co-surfactants in microemulsions are used to increase the solubility of the oil phase in 

the mixture, which improves the overall stability and drug delivery properties. They 

are typically small molecules with amphiphilic properties, similar to surfactants. Co-

surfactants reduce the interfacial tension and help to form a monolayer at the oil-water 

interface. They also play a role in determining the microemulsion's droplet size, 

viscosity, and drug release kinetics. The selection of the co-surfactant is dependent on 

the surfactant and oil phase used, as well as the intended application of the final 

product. 

 

d. Solvents 

Solvents play a crucial role in the formation of microemulsions, which are 

thermodynamically stable mixtures of oil, water, and surfactant. They help to 

solubilize the oil phase and facilitate the formation of tiny droplets that remain 

dispersed in the water phase. The choice of solvent can have a significant impact on 

the properties of the resulting microemulsion, such as its stability, viscosity, and 

ability to solubilize certain types of oils. Common solvents used in microemulsion 

systems include alcohols, glycols, and hydrocarbons. 

 

e. Drug  
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In microemulsion drug delivery systems, the drug is typically incorporated into the oil 

phase of the formulation. The small droplet size and large interfacial area of the 

microemulsion provide a high surface area for drug release, which can lead to 

improved drug absorption and bioavailability. The drug can be either hydrophilic or 

lipophilic as long as it can be solubilized in the oil phase of the microemulsion. The 

choice of surfactant and co-surfactant can also influence the drug phase behaviour and 

release kinetics in the microemulsion system. 

 

Mechanism of Self Micro Emulsifying Drug Delivery System 

The following equation can describe the free energy of the emulsion: 

 

𝛥𝐺is the free energy, 𝑁is the number of droplets, 𝛾is the radius of droplets, 𝜎and is the 

interfacial energy. 

 It is clear from this equation that the free energy decreases as the interfacial energy 

increases. 

 Self-emulsification happens when the energy required for droplet formation is greater 

than the energy involved in the dispersion. 

 A traditional emulsion has a very high free energy because it takes much energy to 

create a new surface between two immiscible phases, such as water and oil. High free 

energy can make an emulsion unstable and cause the two phases to split. However, in 

the case of SMEDDS, emulsion formation takes place immediately since the system's 

free energy is extremely low and occasionally even negative due to the existence of a 

flexible interface. 

 An interface between two phases is created when oil, water, and a 

surfactant/cosurfactant mixture are combined. Once inside the oil phase, the aqueous 

phase permeates the interface and solubilizes until it reaches the solubilization limit. 

Dispersed liquid crystalline phase forms as a result of increased water penetration. 

 The concentration of the surfactant affects the amount of liquid crystalline phase. 

When SMEDDS are lightly shaken, water penetration happens quickly, disrupting the 

contact and causing droplets to form. 

 Even though there is a constant interchange of matter between the various phases, 

equilibrium exists in the system because microemulsions are thermodynamically 

stable. The two main ways that matter exchanges hands are through the fission of 

bigger droplets into smaller ones and the fusion of smaller droplets that then coagulate 

with other droplets. 

 

Preparation of Micro Emulsion 

There are two methods to prepare microemulsion: 
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a. Phase Titration Method 

b. Phase Inversion Method 

Phase Titration Method 

Phase titration method is a technique to determine the required amounts of surfactant and co-

surfactant to form a microemulsion. 

• Dilution of an oil-surfactant mixture with water. (w/o) 

• Dilution of a water-surfactant mixture with oil. (o/w) 

Phase Inversion Method 

 The phase inversion method is a technique to form a stable microemulsion by 

changing the composition of the system. 

 The method involves adding water or oil to the initial mixture until the system 

undergoes a phase inversion, resulting in the formation of a microemulsion. 

 The principle of the method is to change the ratio of oil to water, surfactant to oil, and 

co-surfactant to oil until the phase inversion point is reached. 

 The phase inversion point is the point where the system becomes more water- or oil-

loving, leading to the formation of a stable microemulsion. 

 The resulting microemulsion is stable and can be used for various applications such as 

drug delivery, cosmetics, and the food industry. 

 The phase inversion method is a simple and efficient technique for producing 

microemulsions, and it has been widely used in the pharmaceutical industry. 

 

Physiochemical Properties of Self Micro Emulsifying Drug Delivery System 

 Lipid type and composition: The type and composition of the lipids used in SMEDDS 

can significantly influence their physicochemical properties, including their droplet 

size, stability, and drug solubilization capacity. 

 Surfactant type and concentration: The type and concentration of the surfactants used 

in SMEDDS can affect their ability to form stable emulsions, as well as their 

compatibility with different drugs and biological fluids. 

 Co-solvent type and concentration: Co-solvents are often added to SMEDDS to 

enhance drug solubility and aid in the formation of microemulsions. The type and 

concentration of co-solvent can impact the drug solubilization capacity, as well as the 

stability and viscosity of the SMEDDS. 

 Droplet size and distribution: The droplet size and distribution of SMEDDS can affect 

their stability and bioavailability. Small droplet sizes (<100 nm) and narrow size 

distributions are generally preferred to ensure rapid drug release and absorption. 
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 Zeta potential: The zeta potential of SMEDDS is an essential indicator of their 

stability and propensity for aggregation. SMEDDS with high zeta potentials (i.e., > 30 

mV) are typically more stable and less prone to aggregation. 

 pH and temperature sensitivity: Some SMEDDS may be sensitive to changes in pH or 

temperature, which can affect their physicochemical properties and drug release 

characteristics. 

 

Latest advancements for Self-Micro Emulsifying Drug Delivery System 

Self-micro emulsifying drug delivery systems (SMEDDS) have gained attention as a 

promising drug delivery system due to their ability to enhance drug solubility and 

bioavailability. Recent advancements in SMEDDS include: 

 Nanoparticles: Incorporation of nanoparticles in SMEDDS has been shown to 

enhance drug loading and stability. Nanoparticles can also provide sustained drug 

release and targeted drug delivery. 

 Co-solvents: Co-solvents such as ethanol, propylene glycol, and polyethylene glycol 

have been used to improve drug solubility in SMEDDS. However, their use can lead 

to toxicity and formulation instability. 

 Solid SMEDDS: Solid SMEDDS have been developed to overcome the stability 

issues associated with liquid SMEDDS. Solid SMEDDS can be prepared as tablets or 

capsules, and they offer improved stability, ease of handling, and dosing accuracy. 

 Stimuli-responsive SMEDDS: Stimuli-responsive SMEDDS can release the drug in 

response to a specific trigger such as pH, temperature, or enzymes. This technology 

offers targeted drug delivery and reduces side effects. 

 Natural oils: Natural oils such as olive oil, coconut oil, and fish oil have been used in 

SMEDDS due to their biocompatibility and low toxicity. These oils can also enhance 

drug solubility and bioavailability. 

 

Importance of Self Micro Emulsifying Drug Delivery System 

 The irritation caused by prolonged contact between the drug and the wall of the GIT 

can be alleviated by the formulation of SMEDDS. The microscopic droplets that are 

formed help in the wide distribution of the drug along the GIT, and these are 

transported quickly from the stomach. This alleviates the irritation caused by 

prolonged contact between the drug and the wall of the GIT. 

 Upon dispersion in water, these formulations produce fine droplets with an enormous 

interfacial area, which makes it possible for the easy partition of the drug from the oil 

phase into the aqueous phase. This is something that cannot be expected in the case of 

oily solutions of lipophilic drugs.  

 SMEDDS are advantageous over emulsions in terms of stability because of the low 

energy consumption, and the manufacturing process does not include any critical 

steps. The formulation of SMEDDS only requires simple mixing equipment, and the 

amount of time necessary for preparation is significantly less than that of emulsions. 
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 Microemulsion functions as a super-solvent for medications, and it has the capacity to 

solubilize both hydrophilic and lipophilic pharmaceuticals. • Due to the very small 

droplet size, there is an increased rate of absorption and an increased bioavailability of 

the drug. 

 

Factors affecting Self Micro Emulsifying Drug Delivery System 

 Lipid phase composition:  

The lipid phase of SMEDDS typically consists of oils, such as medium-chain 

triglycerides (MCTs), long-chain triglycerides (LCTs), or vegetable oils. The type and 

concentration of the lipids used in the formulation can affect the microemulsion's size, 

stability, and drug solubilization capacity. For example, using unsaturated oils may 

increase the susceptibility of the microemulsion to oxidation. In contrast, using 

saturated oils can lead to increased viscosity and reduced drug solubilization. 

 Surfactant and co-surfactant selection:  

Surfactants and co-surfactants are essential components of SMEDDS that help to 

stabilize the microemulsion and facilitate the solubilization of the drug. The selection 

of surfactant and co-surfactant can significantly influence the formation and stability 

of the microemulsion. For instance, the use of non-ionic surfactants, such as 

polysorbate 80, can improve the stability of the microemulsion. In contrast, the use of 

anionic surfactants, such as sodium lauryl sulphate, can destabilize the 

microemulsion. 

 

 Drug solubility:  

The solubility of the drug in the lipid phase can affect its distribution within the 

microemulsion and, therefore, its bioavailability. The use of lipophilic drugs in 

SMEDDS is preferred because they can be easily solubilized in the lipid phase. 

However, the solubility of hydrophilic drugs in the microemulsion can be enhanced 

by the addition of co-solvents or co-surfactants. 

 

 pH and ionic strength:  

The pH and ionic strength of the surrounding medium can affect the stability of the 

microemulsion and the solubility of the drug. For example, the solubility of weakly 

acidic or basic drugs can be pH-dependent, and changes in pH can affect the stability 

of the microemulsion. 

 

 Dilution rate: 

Upon contact with gastrointestinal fluids, the microemulsion undergoes dilution, 

which can affect the release and absorption of the drug. The dilution rate can be 

influenced by the amount of food in the stomach and the gastric emptying rate. Slow 

dilution may lead to delayed drug release, while rapid dilution can lead to drug 

precipitation. 

 

 Temperature:  
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The temperature can affect the stability of the microemulsion and the solubility of the 

drug. High temperatures can lead to the degradation of the lipid phase and the 

destabilization of the microemulsion. Conversely, low temperatures can increase the 

viscosity of the lipid phase, leading to reduced drug solubilization and delayed drug 

release. 

 

Applications of Self Micro-emulsifying Drug Delivery System 

Self-micro emulsifying drug delivery systems (SMEDDS) have found numerous applications 

in the field of pharmacy due to their ability to enhance the bioavailability of poorly soluble 

drugs. Here are some of the critical applications of SMEDDS in pharmacy: 

 Improved drug solubility: SMEDDS can improve the solubility of poorly soluble 

drugs, which can lead to enhanced dissolution and absorption. 

 Enhanced drug stability: SMEDDS can protect drugs from degradation, which can 

lead to improved stability and shelf-life of drug products. 

 Targeted drug delivery: SMEDDS can be formulated to target specific areas of the 

body, such as the gastrointestinal tract, to improve drug absorption and efficacy. 

 Reduced dose frequency: SMEDDS can reduce the frequency of drug administration, 

which can improve patient compliance and convenience. 

 Formulation versatility: SMEDDS can be formulated into various dosage forms, such 

as capsules, tablets, and granules, making them highly versatile for different drug 

delivery applications. 

Methods and Evaluation 

a. Pre-Formulation studies 

b. Formulation of Dosage form 

c. Formulation by High-Pressure Homogenizing method 

d. Evaluation and Dissolution studies 

Pre-Formulation Studies 

 FT-IR study and Development of standard calibration curve by UV Spectroscopic 

method. 

 Screening of oils, surfactants, and cosurfactants by Equilibrium solubility studies. 

 

Formulation of Micro Emulsion 

Selection of Components: The components of microemulsion dosage forms play a crucial 

role in determining their physicochemical properties and drug delivery performance. The 

selection of components is based on their solubility, compatibility, and stability. The oil 

phase can be selected based on the solubility of the drug, and it can be a single oil or a 

mixture of oils. The surfactant and co-surfactant are selected based on their ability to form a 

stable microemulsion, and their HLB (Hydrophilic-Lipophilic Balance) value is an important 
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parameter to consider. The water phase can be selected based on the pH and ionic strength 

requirements of the drug. 

Optimization Techniques: Optimization techniques are used to improve the 

physicochemical properties and drug delivery performance of microemulsion. These 

techniques include: 

 Phase Diagram Construction: Phase diagrams are used to identify the region of 

microemulsion formation and to optimize the concentration of components. 

 Use of Co-Solvents: Co-solvents such as ethanol or propylene glycol can be used to 

enhance the solubility of the drug in the microemulsion. 

 Temperature and pH Optimization: The temperature and pH of the microemulsion can 

be optimized to improve the stability and solubilization capacity. 

 Use of Nanoparticles: Nanoparticles such as liposomes, solid lipid nanoparticles, and 

polymeric nanoparticles can be incorporated into the microemulsion to improve drug 

delivery. 

 In vitro Evaluation: The physicochemical properties and drug delivery performance of 

the microemulsion dosage form can be evaluated in vitro to optimize the formulation. 

 

Screening of Oil for Micro Emulsion 

 Screening oil for microemulsion involves selecting the most suitable oil to form a 

stable and effective microemulsion. The process involves testing various oils to 

determine their compatibility with the other components of the microemulsion, such 

as the surfactant and co-surfactant. The oil must dissolve the drug and be compatible 

with the other components to form a homogeneous and stable mixture. 

 The selection of oil for microemulsion is based on several factors, including the 

solubility of the drug in the oil, the viscosity of the oil, and the ability of the oil to 

form a clear and transparent solution with the other components. The screening 

process typically involves testing several oils, either alone or in combination, to 

determine the most effective and stable mixture. 

 

Screening of Surfactant and Co-Surfactants 

 Screening of surfactants and co-surfactants is an important step in the formulation of 

the microemulsion. It involves identifying the surfactant and co-surfactant 

combination that can effectively form a stable microemulsion and maximize drug 

delivery. The screening process involves testing various surfactants and co-surfactants 

in different ratios to determine their compatibility and effectiveness. 

 Surfactants are amphiphilic molecules that have both hydrophilic and hydrophobic 

properties, which enable them to stabilize the microemulsion by reducing the 

interfacial tension between the oil and water phases. Co-surfactants are small 

molecules that assist surfactants in reducing interfacial tension by increasing the 

solubility of the oil phase in the aqueous phase. 
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 The selection of surfactant and co-surfactant is based on several factors, including the 

HLB (Hydrophilic-Lipophilic Balance) value, the type and size of the oil phase, and 

the desired properties of the microemulsion, such as stability, droplet size, and drug 

solubilization capacity. 

 

High-Pressure Homogenizing Method 

 High-pressure homogenization is a method for producing microemulsions by applying 

high pressure to the mixture: This method involves applying high pressure to the 

mixture, resulting in the formation of tiny droplets that are uniformly distributed in 

the mixture. 

 The process involves multiple cycles of high-pressure pumping, which creates small 

droplets evenly distributed throughout the mixture: The method requires multiple 

cycles of high-pressure pumping, creating small droplets that are uniformly 

distributed in the mixture. This uniform distribution ensures that the microemulsion is 

stable and consistent. 

 High-pressure homogenization is advantageous because it requires no special 

equipment or conditions and can be used to produce microemulsions on a large scale: 

This method is advantageous because it does not require any specialized equipment or 

conditions, making it cost-effective and accessible. Moreover, it can be used to 

produce microemulsions on a large scale, which is useful for industrial applications. 

 High-pressure homogenization produces stable microemulsions with a small droplet 

size, which enhances the solubility and bioavailability of the drug: The method 

produces stable microemulsions with small droplet sizes that enhance the solubility 

andbioavailability of drugs. This ensures that drugs are delivered effectively and 

efficiently. 

 This method is useful for the preparation of microemulsions in pharmaceuticals and 

cosmetic formulations. It offers numerous benefits for drug delivery systems: High-

pressure homogenization is a valuable tool for the Development of effective and 

efficient drug delivery systems. It offers numerous benefits for drug delivery systems, 

including improved solubility, bioavailability, and stability, and is widely used in 

pharmaceuticals and cosmetic formulations. 

Evaluations 

 Visual Evaluation 

 pH Determination 

 Thermodynamic stability studies 

 Rheological Characterization 

 Transmittance Test 

 Drug Content Estimation 

 In Vitro Drug Release Studies 
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Visual Evaluation:  

Visual evaluation is an important step in assessing the physical characteristics of 

microemulsion drug formulations. The appearance of a microemulsion can provide insight 

into its stability, homogeneity, and particle size. Visual evaluation can be done through 

techniques such as microscopy, turbidity measurements, or droplet size analysis. A thorough 

understanding of the visual characteristics of microemulsions can aid in the Development of 

stable and effective drug delivery systems. 

 

pH Determination:  

Accurate determination of pH is crucial in various scientific fields such as pharmaceuticals, 

food and beverage, environmental analysis, and biological research. pH can be determined 

using a pH meter or indicator, and proper sample preparation is essential for accurate 

readings. Understanding the principles of pH determination is important for researchers and 

practitioners in these fields. 

 

Thermodynamic stability studies:  

Thermodynamic stability study is a crucial aspect of the Development and characterization of 

microemulsion drug formulations. It involves determining the phase behavior and phase 

diagrams of the system under different conditions such as temperature, pressure, and 

composition. This study provides valuable information on the stability, miscibility, and 

performance of the formulation. A thorough understanding of the thermodynamic stability of 

microemulsion drugs can help in the optimization of the formulation and Development of 

effective drug delivery systems. 

The thermodynamic stability of a microemulsion drug can be determined by calculating the 

free energy change of the system using the following formula: 

ΔG = ΔH - TΔS 

Where ΔG is the free energy change of the system, ΔH is the enthalpy change (i.e., heat 

absorbed or released) of the system, T is the temperature in Kelvin, and ΔS is the entropy 

change (i.e., the degree of disorder) of the system. 

 

Rheological Characterization: 

Rheological characterization is an important aspect of the Development and optimization of 

microemulsion drug formulations. It involves the study of the flow behavior, viscosity, and 

mechanical properties of the formulation. Rheological properties are important for predicting 

the stability, shelf-life, and ease of administration of the formulation. Understanding the 

rheological properties of microemulsion drugs can aid in the Development of formulations 

with optimized properties for effective drug delivery. 

The rheological characterization of a microemulsion drug can be determined by measuring 

the viscosity of the system using the following formula: 
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η = τ/γ 

Where η is the viscosity of the microemulsion drug, τ is the shear stress applied to the 

system, and γ is the shear rate. The relationship between shear stress and shear rate can be 

plotted on a graph to generate a flow curve, which can provide information about the 

behavior of the microemulsion drug under different conditions. 

 

Transmittance Test: 

The transmittance test is a simple and useful method for evaluating the clarity and stability of 

microemulsion drug formulations. It involves measuring the amount of light that passes 

through the formulation, which indicates the level of turbidity or clarity. A decrease in 

transmittance can indicate the presence of larger droplets or instability in the formulation. 

The transmittance test is a quick and convenient method for evaluating the optical properties 

of microemulsion drugs and can provide valuable information on the formulation's stability 

and quality. 

The transmittance test is used to determine the clarity and transparency of a microemulsion 

drug. It involves measuring the amount of light that passes through a drug sample at a 

specific wavelength. The transmittance is then calculated using the following formula: 

T = (I/I0) x 100 

Where T is the transmittance expressed as a percentage, I is the intensity of light transmitted 

through the sample, and I0 is the intensity of the incident light. 

The transmittance test is typically performed using a spectrophotometer, which measures the 

amount of light absorbed or transmitted by a sample at different wavelengths. A blank sample 

containing only the solvent and surfactants is used as a reference, and the transmittance of the 

drug sample is compared to that of the blank to determine its clarity and transparency. 

 

Drug Content Estimation:  

Drug content estimation is an essential quality control parameter for microemulsion drug 

formulations. It involves measuring the amount of active pharmaceutical ingredient (API) 

present in the formulation. Accurate drug content estimation is critical for ensuring that the 

formulation contains the desired API amount and determining the appropriate dosing 

regimen. Various methods, such as high-performance liquid chromatography (HPLC) and 

UV spectrophotometry, can be used for drug content estimation in microemulsion drugs. A 

reliable drug content estimation method is necessary for maintaining the consistency and 

quality of the formulation. 
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The drug content of a microemulsion drug can be estimated by analyzing a sample of the 

drug to determine the amount of active pharmaceutical ingredient (API) present per unit 

volume or weight of the formulation. The drug content can be calculated using the following 

formula: 

Drug content = (Amount of drug in sample / Total volume or weight of sample) x 100 

Where the amount of drug in the sample is typically determined using a validated analytical 

method, such as high-performance liquid chromatography (HPLC) or UV spectrophotometry. 

 

In Vitro Drug Release Studies:  

In vitro drug release studies are essential for evaluating the performance of microemulsion 

drug formulations. These studies involve monitoring the release of the active pharmaceutical 

ingredient (API) from the formulation under controlled conditions. The results of in vitro 

drug release studies can be used to optimize the formulation, determine the release kinetics of 

the API, and assess the effect of various factors such as pH and temperature on drug release. 

Multiple methods, such as dialysis membrane diffusion and Franz diffusion cell, can be used 

in vitro drug release studies. Accurate in vitro drug release studies are critical for ensuring the 

efficacy and safety of the microemulsion drug formulation. 

 

Conclusion 

In conclusion, the self-micro emulsifying drug delivery system (SMEDDS) has been 

extensively researched and developed as a promising approach for enhancing the solubility 

and bioavailability of poorly soluble drugs. SMEDDS formulations are composed of oil, 

surfactant, and co-surfactant, which can form a thermodynamically stable microemulsion 

when mixed with water or gastrointestinal fluids. The microemulsion system can improve 

drug absorption by enhancing the surface area of drug particles and facilitating their 

dispersion in the gastrointestinal tract. 

The Development of SMEDDS has provided numerous advantages, including ease of 

formulation, enhanced drug release, improved stability, reduced variability, increased patient 

compliance, and versatility for administration routes. However, there are still some 

challenges that need to be addressed, such as the potential for drug-drug interactions, toxicity 

concerns, and the need for appropriate excipients. 
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