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Introduction 

Self-nanoemulsifying drug delivery systems (SNEDDS) are often comprised of an oil, 

surfactant, co-surfactant, and drug composition that is isotropic. This isotropic 

mixture will interact with the aqueous phase of gastrointestinal tracts after delivery, 

and with the assistance of at the nanoscale range, produce an oil-in-water emulsion 

through gastrointestinal motility. [1] This stable emulsion may provide a sizable 

Abstract 

One of the characteristics that self- nanoemulsifying drug delivery systems (SNEDDS) 

are categorized based on is the size of the droplets that are produced after dispersion. 

One characteristic of Self-Micro Emulsifying Drug Delivery Systems (SMEDDS) is a 

droplet. Self-Nano Emulsifying Drug Delivery Systems have droplet sizes of less than 

100 nm, although their dispersion sizes range from 100 to 250 nm. Isotropic mixtures of 

natural or synthetic oils, surfactants, and cosurfactants, known as SNEDDS, have the 

rare ability to produce fine oil in water (O/W) nano-emulsions with a diameter of less 

than 100 nm when diluted with water and gently swirled. An SNEDDS formulation can 

be optimized by phase diagram techniques or statistical design of experiments. 

SNEDDS improves the oral bioavailability of hydrophobic drugs in a variety of ways. 

The final formulation's average globule size, dispersibility study, and Polydispersibility 

Index (PDI) were all examined. The globule size of the optimized system will be less 

than 100 nm, perhaps falling below the range of tolerable nanoemulsions. 
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interfacial area for the partitioning of drugs. Self-nanoemulsifying drug delivery 

systems (SNEDDS) are emulsion preconcentrates or anhydrous nanoemulsions. The 

nanosized SNEDDS allowed for fast medication absorption and digestion in the 

gastrointestinal tract.[2] Because the drug is already dissolved, SNEDDS can obliterate 

the dissolution's basic rate-limiting step. As a result, it was possible to act quickly.[3] 

Drug delivery systems that are self-nanoemulsifying (SNEDDS) are usually made of an 

isotropic mixture of drug, surfactant, co-surfactant, and oil. Following ingestion, this 

isotropic mixture will interact with the gastrointestinal tracts' aqueous phase and, 

with the assistance of an oil-in-water emulsion at the nanoscale range through gastric 

motility.[4] Their enhanced stability is one of the main benefits of nanoemulsions. 

Their shelf life may be increased since they are thermodynamically stable and have a 

long resistance to creaming and coalescence. Their tiny droplet size also has the ability 

to avoid sedimentation, leading to a more uniform product. This means that SNEDDS 

is a physically stable lipid solution that does not require high energy source 

emulsification procedures. Furthermore, the use of SNEDDS suggests a lower 

therapeutic dose and may also eliminate dose-related side effects enhanced rate of 

dissolution and increased consistency in bioavailability. Furthermore the higher 

dissolving rate and more stable bioavailability of SNEDDS suggest a lower therapeutic 

dose and may even eliminate dose-related side effects.[5,6] 

 

Advantages 

1. The avoidance of delicate pharmacological substances. [7] 

2. The drug(s) are specifically aimed at a certain window of GIT absorption. [8] 

3. Increased oral bioavailability that makes dosage decrease possible. [9] 

4. Because it most likely comes from a steady thermodynamic system, it is easy to store. 

[10] 

5. Manufacturing efficiency and scalability. [11] 

6. Diminished effects of diet and variation within and between subjects. [12] 

7. The ability to move peptides through the GIT that are vulnerable to enzymatic 

breakdown.[13] 

8. The digestion of fat is preserved. [14] 

9. Offering resources that facilitate drug intake. [15] 

10. It can be sterilized. 

11. Large payloads of drugs. [16] 

 

Disadvantages 

1. Due to the possibility of the formulations requiring digestion prior to drug release, 

they cannot be assessed using standard dissolving techniques. Consequently, no 

trustworthy predictive in vitro models are available. [17] 

2. To reproduce this, an in vitro model has been developed that simulates the digestive 

processes of the duodenum. 
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3. A suitable animal model must be used to develop and evaluate various prototype lipid-

based compositions on living creatures. [18] 

Composition 

1. The type of oil and surfactant. 

2. The surfactant or Emulsifiers concentration. 

3. The temperature at which self-emulsification takes place.  

 
Fig. 2 Composition of SNEDDS 

1. Oils 

Water is the most important carrier, followed by oil, since it can aid improve the 

absorption by the lipid layer and solubilize the molecules of lipophilic medications 

while existing within the body. Because oil has a special ability to pass through cell 

membranes, it is particularly helpful for lipophilic active medication delivery. The 

swelling of the surfactant tail group area is influenced by the oil phase. Short chain 

alkanes have more penetration than long chain alkanes. [19-21] 

2. Emulsifiers or Surfactants 

The screening of surfactants can be done based on the hydrophilic–lipophilic balance 

and critical packing parameter. Non-ionic surfactants are frequently used for the 

creation of EFDDS because to their low toxicity and lower critical micelle 

concentrations when compared to their ionic counterparts. Surfactants with a high 

HLB-value content, such as sodium lauryl sulfate, poloxamers, polysorbate 80, 

gellucire (HLB 10), sorbitan monooleate (Span 80), cremophor EL, and 

hexadecyltrimethylammonium bromide, are frequently utilized in the formation of 

EFDDS.[22] Fatty alcohols are also included, along with well-known surfactants like 

lauryl, glyceryl, and esters of fatty acids, as well as cetyl and stearyl [9]. Natural 

surfactants are also recommended for SEFs; lecithin is the most widely utilized 

surfactant since it has the highest level of biocompatibility.[23] A concentration of 

surfactant ~60% has the potential to induce specific and reversible changes in the 

permeability of the intestinal wall or GI tract irritation. The consequent hydrophilicity 

and increased HLB of surfactants are necessary for the fast o/w droplet formulation 

and/or the rapid formulation spread in an aqueous state, resulting in remarkable self-

emulsifying/dispersing performance. Surface-active agents dissolve more readily than 

Drug   Surfactant 
Co 

surfactant/Co 
solvent 

Polymer Antioxidant Oil   
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hydrophobic medications because they are amphiphilic by nature. This characteristic 

is crucial because it keeps drug molecules from precipitating through the GI lumen 

and prolongs their solubilized state, which is a necessary stage for efficient absorption. 

According to recent findings, the surfactant digesting mechanism has an impact on 

SEF efficacy because changes in the dissolving environment can lead to the 

precipitation of somewhat less water-soluble medications. [24] 

3. Co-solvents/co-surfactants 

Cosurfactants are often added to self-emulsifying formulations in order to increase 

interfacial area, dispersion entropy, decrease free energy at minimum and interfacial 

tension. [25] Because cosurfactants are amphiphilic, they significantly accumulate at an 

interfacial layer, increasing interfacial film fluidity through surfactant monolayer 

penetration. Like short- and medium-chain alcohols, pentanol, hexanol, and octanol 

are favored cosurfactants that spontaneously create self-emulsifying formulations. In 

addition to cosurfactants, several co-solvents and transcutol (diethylene glycol mono 

ethylene ether), triacetin (an acetylated derivative of glycerol), polyethene glycol, 

propylene glycol, propylene carbonate, glycofurol (tetrahydro furfuryl alcohol 

polyethene glycol ether), etc. are useful for hydrophobic drug dissolution in lipid 

bases. [26] 

 

Manufacturing Nanoemulsions (SNEDDS) 

1. A water-droplet-dispersed nanoemulsion (W/O) with a continuous oil phase. 

2. The continuous water phase of the (O/W) nano emulsion contains a dispersed oil 

droplet. 

3. Bi-continuous nanoemulsion, in which the surfactant is soluble in both oil and water, 

and droplets are distributed in both phases. [27,28] 

Technique of Preparation 

Although there are several ways to prepare nanoemulsions, high-energy and low-

energy approaches are the most often employed techniques. 

High-energy techniques: In these techniques, droplets of the dispersed phase are 

created by applying mechanical energy. High-energy techniques include, for example: 

1. Ultrasonication: This technique uses high-frequency pressure pulses produced by 

ultrasonic waves to encourage the production of nanoscale droplets. [29,30] 

2. High-pressure homogenization: This technique creates nano-sized droplets by forcing 

the emulsion through a tiny opening using high-pressure pumps. 

3. Microfluidization: This technique creates nanoscale droplets by forcing the emulsion 

through tiny channels with the help of high-pressure pumps. [31] 

 Low-energy techniques: These techniques lower the interfacial tension between the 

two immiscible liquids by using surfactants or co-solvents, which causes tiny droplets 

to form. Low-energy technique examples are as follows: 
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1. Phase inversion temperature (PIT) method: Phase inversion is induced and nano-sized 

droplets are formed by heating a mixture containing a surfactant and a co-surfactant 

to a specified temperature, which stabilizes the emulsion.  

2. Spontaneous emulsification method: This technique uses agitation to form the 

emulsion and surfactant and co-surfactant to stabilize the emulsion. [32] 

3. Solvent evaporation method: In order to create the nanoemulsion, this process 

dissolves the oil phase in a water-miscible solvent, adds the surfactant, and then 

evaporates the solvent.  

The particulars of the emulsion, including the kind of oil and surfactant employed, the 

target droplet size, and the intended usage, influence the method selection. Every 

method has benefits and drawbacks, and researchers choose the best approach 

depending on the particular requirements of their study. [33,34] 

 

High-energy technique 

High-energy techniques create droplets of the dispersed phase by applying mechanical 

energy. High-pressure homogenization, microfluidization, and ultrasonication are the 

most often utilized high-energy techniques. 

 

1. Ultrasonication: This technique creates droplets of the dispersed phase in the 

emulsion by applying high-frequency sound waves, or ultrasonic waves, that are 

produced by an ultrasonic generator. The pressure waves produced by the ultrasonic 

waves cause cavitation bubbles to form in the emulsion. Vibrant implosion of the 

cavitation bubbles produces significant shear forces, which lead to the creation of 

nanoscale droplets. The length of the ultrasonication process, the wave amplitude, and 

the surfactant content are all significant variables that influence the stability and 

droplet size of the nanoemulsion. [35,36] 

 

2. High-pressure homogenization: In this technique, nano-sized droplets are created 

by forcing the emulsion through a tiny opening using high-pressure pumps. Shear 

forces from the high pressure applied to the emulsion cause the dispersed phase to 

fragment into tiny droplets. To get the right droplet size, the emulsion is sent through 

the homogenization chamber several times. The pressure used, the quantity of passes 

through the homogenization chamber, the size of the orifice, and the surfactant 

concentration are process parameters that influence the stability and size of the 

droplets. [37] 

 

3. Microfluidization: This technique creates nanoscale droplets by forcing the emulsion 

through tiny channels with the help of high-pressure pumps. A microfluidic device, 

including a sequence of slender channels that generate strong shear pressures that 

fragment the dispersed phase into tiny droplets, is used to pump the emulsion 

through. The pressure used, the quantity of passes through the microfluidic device, 



Scope 
Volume 14 Number 01 March 2024 

 

1205 www.scope-journal.com 

 

the size the channels, and the surfactant concentration are process parameters that 

influence the droplet size and stability. [38] 

Because high-energy techniques may yield small droplets with a limited size 

distribution, they are frequently employed in the creation of nanoemulsions. These 

techniques, however, can be labor-intensive and expensive to use. The particulars of 

the emulsion, including the kind of oil and surfactant employed, the target droplet 

size, and the intended usage, influence the method selection. [39] 

 

Low-power technique 

Low-energy techniques create tiny droplets by lowering the interfacial tension 

between the two immiscible liquids by adding surfactants or co-solvents. Phase 

inversion temperature (PIT) method, solvent evaporation method, and spontaneous 

emulsification method are the most widely utilized low-energy techniques. 

 

1. Phase inversion temperature (PIT) method: In this process, the emulsion is 

stabilized by the addition of a co-surfactant and a surfactant. The mixture is heated to 

a particular temperature, which causes phase inversion and causes the creation of 

nano-sized droplets. A stable emulsion is formed as a result of the surfactant and co-

surfactant lowering the interfacial tension between the two immiscible liquids. The 

emulsion phase inverts when heated to a particular temperature, changing from the 

water phase to the dispersed phase and the oil phase to the continuous phase. The 

type and concentration of surfactant and co-surfactant used, along with the oil-to-

water ratio, have an impact on the phase inversion temperature. [40] 

 

2. The spontaneous emulsification method: In this method, the emulsion is created 

by agitation and stabilized by the employment of a co-surfactant and surfactant. A 

stable emulsion is formed as a result of the surfactant and co-surfactant lowering the 

interfacial tension between the two immiscible liquids. Little droplets occur when the 

emulsion is agitated by a magnetic stirrer or another type of mixing tool, which causes 

turbulence. The kind and concentration of surfactant and co-surfactant used, together 

with the speed and duration of agitation, are process parameters that impact the 

stability and size of the droplets.[41] 
 

3. Solvent evaporation method: In order to create the nanoemulsion, this approach 

entails dissolving the oil phase in a water-miscible solvent, adding the surfactant, and 

then evaporating the solvent. A stable emulsion forms as a result of the surfactant's 

reduction of the interfacial tension between the two immiscible liquids. Nano-sized 

droplets are produced when the solvent evaporates using a rotary evaporator or 

another evaporation method. The kind and concentration of surfactant employed, the 
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temperature and evaporation duration, and other process variables all have an impact 

on the stability and size of the droplets. [42] 

 Compared to high-energy approaches, low-energy methods are comparatively 

straightforward and simple to execute. On the other hand, in comparison to high-

energy techniques, they might provide droplets with a wider size distribution. The 

particulars of the emulsion, including the kind of oil and surfactant employed, the 

target droplet size, and the intended usage, influence the method selection. 

 

Assessment Factor For Snedds 

1.  Analysis of particle size: Zeta Potential PDI is used to calculate particle size. Surface 

morphology is determined using techniques like transmission electron microscopy 

(TEM) and laser diffraction. [43] 

2. Rheological characterization: The study of matter's deformation and flow is known 

as rheology. A rheometer/viscometer can be used to measure the oral nanoemulsion's 

rheological characteristics, such as viscosity and shear stress. It is beneficial to 

comprehend how the nanoemulsion behaves under various circumstances, including 

production, storage, and application. [44] 

3.  In vitro release studies: Using a dissolving device, in vitro release experiments can 

be carried out to ascertain the drug release profile from the oral nanoemulsion. 

Comprehending the kinetics of drug release and the impact of various formulation 

parameters on drug release is beneficial. [45]  

4. Fourier transform infrared (FTIR) spectroscopy: FTIR is employed to investigate 

the interactions between drugs and polymers. The composition of solids, liquids, and 

gases can be determined using FTIR spectra. The identification of unfamiliar materials 

and the verification of production material (incoming or departing) are the most 

frequent uses. Most of the time, the information is highly specific, allowing for precise 

differentiation of similar materials. [46] 

5. X-ray diffraction (XRD): XRD is utilized to ascertain the constituents of the 

nanoemulsion's crystal structure. It offers details on the kind of medication, 

emulsifier, and other ingredients in the nanoemulsion. [47] 

6.  DSC Morphology: DSC is a thermal analysis device that tracks temperature and 

sample physical attributes over time. Stated differently, the apparatus functions as a 

thermal analysis tool, calculating the temperature and heat flux linked to material 

changes based on temperature and time. [48] 

Utilization In The Pharmaceutical Sector 

Self-nanoemulsifying drug delivery systems (SNEDDS) have gained significant 

attention in the pharmaceutical industry due to their potential applications in 

improving the solubility, bioavailability, and stability of poorly water-soluble drugs. 

Here are some key applications of SNEDDS in the pharmaceutical industry: 
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1. Enhanced Drug Solubility: SNEDDS can solubilize hydrophobic drugs by forming 

fine oil-in-water nanoemulsions. This improves the drug's solubility and allows for 

better absorption in the gastrointestinal tract. [49] 

2. Improved Bioavailability: SNEDDS can enhance the oral bioavailability of poorly 

water-soluble drugs by increasing their dissolution rate and improving their 

absorption. The nanoemulsion droplets in SNEDDS have a large interfacial area, 

facilitating drug absorption.[50] 

3. Controlled Drug Release: SNEDDS can be designed to provide controlled drug 

release profiles, allowing for sustained release of drugs over an extended period. This 

can be achieved by modifying the composition and formulation of the SNEDDS. [51] 

4. Targeted Drug Delivery: SNEDDS can be formulated to target specific sites in the 

body, such as tumors or specific organs. This can be achieved by incorporating 

targeting ligands or modifying the surface properties of the nanoemulsion droplets. [52] 

5. Stability Enhancement: SNEDDS can improve the stability of drugs by protecting 

them from degradation, oxidation, and hydrolysis. The nanoemulsion droplets act as a 

protective barrier, preventing drug degradation and improving shelf life. [53] 

6. Formulation Flexibility: SNEDDS offer flexibility in formulation design, allowing for 

the incorporation of a wide range of drugs, including lipophilic, hydrophilic, and 

amphiphilic compounds. This makes them suitable for a variety of drug delivery 

applications. [54] 

Overall, the application of SNEDDS in the pharmaceutical industry holds great 

promise for improving drug delivery and therapeutic outcomes, particularly for poorly 

water-soluble drugs. However, it is important to note that the specific application and 

formulation of SNEDDS may vary depending on the drug and target indication. 

 

Utilization In The Drug Delivery System 

Self-nanoemulsifying drug delivery systems (SNEDDS) have gained significant 

attention in the field of drug delivery. SNEDDS are lipid-based formulations that can 

self-emulsify in aqueous media to form fine oil-in-water emulsions. They consist of an 

oil phase, surfactants, and co-surfactants. 

1. Enhanced solubility and bioavailability: SNEDDS can improve the solubility of 

poorly water-soluble drugs by dispersing them in the oil phase. This enhances drug 

dissolution and absorption, leading to improved bioavailability. [55] 

2. Increased drug stability: SNEDDS can protect drugs from degradation by 

encapsulating them in the oil phase. This can improve the stability of drugs that are 

prone to degradation in the gastrointestinal tract. [56] 

3. Controlled drug release: SNEDDS can be designed to release drugs in a controlled 

manner. By modifying the composition of the formulation, the release rate of the drug 

can be adjusted to achieve the desired therapeutic effect. [57] 

4. Improved drug targeting: SNEDDS can be formulated to target specific sites in the 

body. By incorporating targeting ligands or modifying the physicochemical properties 
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of the formulation, drugs can be delivered to specific tissues or cells, increasing their 

efficacy and reducing side effects. [58] 

5. Ease of administration: SNEDDS are typically formulated as liquid or semi-solid 

dosage forms, which are easy to administer orally. This improves patient compliance 

and convenience. [59] 

6. Compatibility with various drugs: SNEDDS can be used to deliver a wide range of 

drugs, including hydrophobic and hydrophilic compounds. The formulation can be 

tailored to suit the specific requirements of different drugs. [60] 

Overall, SNEDDS have shown great potential in improving drug delivery by enhancing 

solubility, stability, controlled release, targeting, and ease of administration. They 

offer a versatile and effective approach for delivering drugs with poor aqueous 

solubility and can be applied to various therapeutic areas. 

 

Utilization In Cosmetic 

SNEDDS also find applications in the cosmetic industry. Here are some ways in which 

self-nanoemulsifying drug delivery systems are used in cosmetics: 

1. Enhanced delivery of active ingredients: SNEDDS can improve the delivery of 

active ingredients in cosmetic formulations. By encapsulating the active ingredients in 

the oil phase, SNEDDS can enhance their solubility and stability, leading to improved 

penetration into the skin and increased efficacy. [61] 

2. Improved skin hydration: SNEDDS can be formulated with moisturizing agents to 

enhance skin hydration. The self-emulsifying nature of SNEDDS allows for the 

formation of fine emulsions, which can easily spread on the skin and deliver 

moisturizing agents effectively. [62] 

3. Controlled release of ingredients: SNEDDS can be designed to release cosmetic 

ingredients in a controlled manner. This can be beneficial for ingredients that require 

sustained release over a period of time to provide long-lasting effects. [63] 

4. Stability enhancement: SNEDDS can improve the stability of cosmetic formulations 

by protecting sensitive ingredients from degradation. The encapsulation of ingredients 

in the oil phase can shield them from exposure to air, light, and other external factors 

that may cause degradation. [64] 

5. Enhanced sensory attributes: SNEDDS can improve the sensory attributes of 

cosmetic products. The fine emulsions formed by SNEDDS have a smooth and non-

greasy texture, which enhances the sensory experience during application. [65] 

6. Formulation versatility: SNEDDS offer versatility in formulation design. They can be 

used to deliver a wide range of cosmetic ingredients, including oils, vitamins, 

antioxidants, and anti-aging compounds. The composition of SNEDDS can be tailored 

to suit the specific requirements of different cosmetic products.[66] 

Overall, SNEDDS have emerged as a promising approach in the cosmetic industry, 

offering improved delivery, stability, controlled release, and sensory attributes for 
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cosmetic formulations. They provide opportunities for formulators to develop 

innovative and effective cosmetic products.  

 

Utilization In The Food & Beverage 

While self-nanoemulsifying drug delivery systems (SNEDDS) are primarily developed 

for pharmaceutical and cosmetic applications, they have also shown potential in the 

food and beverage industry. Here are some potential applications of SNEDDS in this 

industry: 

1. Encapsulation of bioactive compounds: SNEDDS can be used to encapsulate 

bioactive compounds such as vitamins, antioxidants, and flavors. This encapsulation 

can protect these compounds from degradation, enhance their stability, and improve 

their solubility in food and beverage matrices. [67,68] 

2. Improved bioavailability of nutrients: SNEDDS can enhance the bioavailability of 

nutrients in food and beverages. By encapsulating fat-soluble vitamins or other 

hydrophobic nutrients in the oil phase of SNEDDS, their absorption and utilization in 

the body can be improved. [69-71] 

3. Controlled release of flavors and aromas: SNEDDS can be formulated to 

encapsulate flavors and aromas, allowing for controlled release in food and beverage 

products. This can enhance the sensory experience and provide a prolonged flavor 

release, leading to improved consumer acceptance. [72] 

4. Enhanced stability of sensitive ingredients: SNEDDS can protect sensitive 

ingredients, such as essential oils or volatile compounds, from degradation caused by 

exposure to oxygen, light, or heat. This can help maintain the quality and shelf life of 

food and beverage products.[73] 

5. Improved emulsion stability: SNEDDS can enhance the stability of emulsions in 

food and beverage formulations. The self-emulsifying nature of SNEDDS can prevent 

phase separation and improve the overall stability of emulsion-based products. [74] 

6. Enhanced texture and mouthfeel: SNEDDS can improve the texture and mouthfeel 

of food and beverage products. The fine emulsions formed by SNEDDS can contribute 

to a smooth and creamy texture, enhancing the sensory experience for consumers. [75] 

It is important to note that the use of SNEDDS in the food and beverage industry is 

still in the early stages of research and development. Further studies are needed to 

explore their full potential and ensure their safety for consumption. 

 

Utilization In The Field Agriculture 

Self-nanoemulsifying drug delivery systems (SNEDDS) have the potential to find 

applications in the agriculture industry. Here are some possible applications of 

SNEDDS in agriculture: 

1. Crop protection: SNEDDS can be used to encapsulate and deliver pesticides, 

herbicides, and fungicides to crops. The encapsulation can enhance the stability and 
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solubility of these agrochemicals, leading to improved efficacy and reduced 

environmental impact. [76] 

2. Controlled release of nutrients: SNEDDS can be utilized to encapsulate and deliver 

nutrients, such as fertilizers and micronutrients, to plants. This controlled release 

system can provide a sustained and targeted supply of nutrients, improving plant 

growth and yield. [77] 

3. Seed treatment: SNEDDS can be applied as seed coatings to enhance the delivery of 

bioactive compounds, such as growth promoters or biopesticides, to seeds. This can 

improve seed germination, seedling vigor, and overall crop performance. [78] 

4. Soil remediation: SNEDDS can be used to deliver remediation agents, such as 

enzymes or microorganisms, to contaminated soils. The encapsulation can protect 

these agents from degradation and enhance their effectiveness in degrading pollutants 

or improving soil health.[79] 

5. Plant disease management: SNEDDS can be utilized to deliver biocontrol agents, 

such as beneficial microorganisms or plant extracts, to manage plant diseases. The 

encapsulation can protect these agents from environmental conditions and improve 

their efficacy in suppressing pathogens. [80] 

6. Enhancing plant stress tolerance: SNEDDS can be used to deliver stress-tolerant 

compounds, such as antioxidants or osmoprotectants, to plants. This can help plants 

withstand abiotic stresses, such as drought, salinity, or temperature extremes. [81] 

It is important to note that the application of SNEDDS in agriculture is still in the 

early stages of research and development. Further studies are needed to optimize 

formulations, assess their environmental impact, and ensure their safety for crops, 

humans, and the ecosystem. 

 

Utilization In The Textile Sector 

Self-nanoemulsifying drug delivery systems (SNEDDS) have the potential to find 

applications in the textile industry. Here are some possible applications of SNEDDS in 

textiles: 

1. Fabric finishing: SNEDDS can be used for fabric finishing to impart desirable 

properties to textiles. By encapsulating functional agents, such as antimicrobial agents, 

UV absorbers, or flame retardants, SNEDDS can enhance the durability and 

performance of textiles. [82] 

2. Dyeing and printing: SNEDDS can be utilized in the dyeing and printing processes 

of textiles. By encapsulating dyes or pigments, SNEDDS can improve their solubility, 

stability, and color fastness on fabrics, resulting in vibrant and long-lasting colors. [83] 

3. Moisture management: SNEDDS can be applied to textiles to enhance moisture 

management properties. By encapsulating hydrophilic or hydrophobic agents, 

SNEDDS can regulate moisture absorption and release, improving comfort and 

breathability of textiles. [84] 
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4. Odor control: SNEDDS can be used to encapsulate odor-neutralizing agents for 

textiles. This can help in controlling and reducing unpleasant odors caused by 

microbial growth or environmental factors, enhancing the freshness of textiles. [85,86] 

5. Fabric softening: SNEDDS can be formulated with softening agents to improve the 

softness and feel of textiles. The encapsulation of these agents can enhance their 

deposition on fabrics, resulting in a smoother and more luxurious texture. [88] 

6. Functional coatings: SNEDDS can be used to create functional coatings on textiles. 

By encapsulating functional additives, such as water repellents or stain-resistant 

agents, SNEDDS can provide textiles with additional functionalities and protection. [88] 

It is important to note that the application of SNEDDS in the textile industry is still in 

the early stages of research and development. Further studies are needed to optimize 

formulations, assess their compatibility with different textile materials, and evaluate 

their long-term performance and durability on fabrics.[89] 

 

Final Verdict 

To sum up, self-nanoemulsifying drug delivery systems, or SNEDDS, have 

demonstrated considerable promise in a number of industries, including textiles, food 

& beverage, cosmetics, pharmaceuticals, and agriculture. Many benefits are provided 

by SNEDDS, including increased drug solubility and bioavailability, stability, 

controlled release, targeted distribution, and simplicity of administration. SNEDDS 

offer the potential to enhance the pharmaceutical industry's administration of 

pharmaceuticals that are poorly soluble in water, resulting in higher therapeutic 

efficacy and patient compliance. SNEDDS have the potential to improve skin 

hydration, distribute active chemicals more effectively, and release cosmetic 

components under controlled conditions in the cosmetics sector. SNEDDS can be 

used in the food and beverage sector to encapsulate bioactive substances, increase 

nutrient bioavailability, and improve product stability and sensory qualities. In the 

field of agriculture, SNEDDS can be applied to improve plant stress tolerance, manage 

plant diseases, treat seeds, protect crops, and release nutrients under regulated 

conditions. SNEDDS can be used in the textile sector for functional coatings, moisture 

management, odor control, fabric softening, dyeing, and printing. Even though 

SNEDDS implementation in these industries is still in its infancy, more study and 

development are required to optimize formulations, evaluate long-term performance, 

and assess safety and environmental impact. However, SNEDDS present a flexible and 

efficient way to enhance medicine delivery and other uses, and they have enormous 

promise for further developments in a range of sectors in the future. 
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