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SNEDDS is an innovative lipid-based delivery system that address problem associated 

with solubility and bioavailability of drugs belonging to BCS classes II and IV. 

SNEDDS comprise isotropic blends of lipids, surfactants, co surfactants and co solvents 

that create stabilized oil in water nano emulsion with droplet below 200 nm upon mild 

agitation in GIT. SNEDDS not only increase the solubility and permeation of drugs 

across biological membrane but also facilitate drug absorption via lymphatic uptake, 

thus circumventing first pass effect. The principal factor used for characterization of 

SNEDDS include droplet size, zeta potential, polydispersity index, emulsification time, 

and thermodynamic stability. This review paper offers a comprehensive account of 

SNEDDS regarding their composition, types, mode of action, formulation processes, 

characterization techniques, innovation, and application in the field of clinical 

medicine. 
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INTRODUCTION 

self-nanoemulsifying drug delivery systems 

(SNEDDS), when considered to be 

preconcentrates of individual nano emulsions, can 

also be handled as true anhydrous forms of these 

same individual nano emulsions. The ingredient of 

SNEDDS include isotropic mixture of one or more 

natural and synthetic oils, surfactants, and co-

surfactants; rather than depending on water 

medium, there are one or more hydrophilic 

solvents and respective cosolvent for forming fine 

O/W nano emulsion out of SNEDDS, provided 

under mild agitation.[1-2] In terms of droplet size 

following emulsification, the classification will be 

made into two categories: SEDD having size 100-

300 nm and SMEDD having droplet size <50nm.[3] 

Drugs that nano emulsified have the ability to be 

absorbed via the lymphatic route since they are of 

smaller sizes than conventional drug formulation; 

https://www.ijpsjournal.com/
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thus such formulation can bypass the first pass 

effect in the liver when administered orally.[4]   The 

conversion of the lipid emulsion into smaller 

particle size as a result of contact with bile salts 

and lipase in the intestine and becoming micelles 

after absorption via intestinal villi is that make 

them more soluble and absorbable. [5] There was 

many examples of recent developments in 

SNEDDS, SMEDDS, and SEDDS which enhance 

the solubility of poorly-soluble BCS Class II and 

Class IV drugs; this is accomplished by using 

medium-chain triglyceride oils in combination 

with a non-ionic surfactant to create the SNEDDS 

formulation as required for oral administration. [6] 

The Self Nanoemulsifying Drug Delivery System 

is also known as Nano emulsion, Mini emulsion, 

ultrafine emulsion, Submicron emulsion.[7] 

Classify: SNEDDS [8-9] 

On basis of composition of Nano-emulsion system 

(SNEDDS) are divided into 3 types such as: 

1. Oil in Water SNEDDS 

Oil is dispersed into continuous Water phase 

(O/W).  

2. Water in Oil SNEDDS 

Water is dispersed into continuous oil phase 

(W/O).  

3. Bi continuous SNEDDS 

 This Surfactants solubility in two phases, oily & 

watery phase and droplets were immersed with 

two oily and watery Phase. 

Formulation consideration: 

The SNEDDs is mainly composed of the 

following: [10] 

 Drugs, Oil, Surfactant, Co-surfactant, Co-

solvents. 

Drugs: 

Many drugs that are poorly soluble in water are 

made as Self-Nanoemulsifying Drug Delivery 

Systems (SNEDDs). Most commonly used for 

producing SNEDDs are drugs in the BCS class II 

and IV. There was multiple physicochemical 

characteristics of the drug that can dramatically 

change the ability to produce a successful SNEDD 

system like log P, p Ka, molecular weight, 

ionizable functional groups and their number. [11] 

Those types of drugs that are in BCS classes II and 

IV. Must be a poorly soluble intermediate partition 

coefficient (i.e. log P between 2-4). [12-18] Whereas 

log P Value above 5 show excellent potential for 

forming SNEDDS like lipophilic drugs. [19] 

Table: 1 Types of Drug used in SNEDDS 

Class II Drugs Class IV Drugs 

Artemether Albendazole 

Ibuprofen Nelfinavir 

Dapsone Indinavir 

Oil: 

It is pertinent to mention that the oil phase is very 

crucial in SNEDDS because physicochemical 

properties of oil are responsible for spontaneity in 

nano emulsification.[20] In case of developing nano 

emulsion using fixed oil the presence of long chain 

hydrocarbon may cause difficulties during their 

development process. [21]   In terms of the 

effectiveness of long chain triglyceride in 

comparison with medium chain triglyceride it is 

known that the former have been found to promote 

more efficient transport of drugs through intestinal 

lymph system. It seems that they prevent first pass 

effect of drugs. [11] Multiple types of oils must be 

used to achieve the best quality as the oily phase. 

In some instance a combination of fixed oil and 
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medium chain triglycerides has been shown to 

provide a good balance between the need for drug 

loading and the need for emulsification of the 

drug.[22] The use of the mentioned fixed oils and 

medium chain triglycerides are also applicable to 

nano-emulsions and micro-emulsions however 

they have been replaced by new forms of semi-

synthetic medium chain amphipathic surfactant 

compounds in the production of SNEDDS. [23] 

Type of oil used with drug in SNEDDS: palm oil, 

castor oil, lemon oil. 

Surfactant: 

As an amphiphile the surfactant is able to stay at 

the interface between oil and water, thus assisting 

in the preparation of the nano emulsion, while 

lowering its surface tension at same time. The two 

most common categories for classifying 

surfactants are by their charge types anionics, 

cationic, ampholytic and non-ionic by their 

respective HLB values. Unlike ionic surfactants, 

the non-ionic surfactants are less toxic and work 

efficiency at different value of the nano emulsion 

pH and ionic strength. [24] The emulsification data 

showed that various surfactants possess diverse 

emulsifying capabilities. [25] A specific 

combination of both low and high overall HLB 

surfactants is required to achieve a proper blend to 

form a self-nano-emulsifying system that remains 

stable through the course of mixing. [26] An optimal 

surfactant mixture in terms of HLB value between 

14 and 16 is required for maximum emulsification 

when these surfactants are mixed with aqueous 

phases. [27] The presence of higher HLB surfactants 

could possibly increase fluidity and enhance 

emulsification of SNEDDS.[28] The concentration 

of the surfactant with in the SNEDDS has 

responsible for influence on the droplet size of 

nano emulsion.[29] 

Classification Of Surfactant: 

 Molecules of surfactant has major four forms of 

classification.  

1. Anionic-surfactants 

2. Cationic-surfactants 

3. Ampholytic-surfactants 

4. Non ionic surfactants 

1. Anionic Surfactant: 

Those surfactant in which surface-active ion is 

negatively charged in solution are anionic 

surfactants. anionic groups may be directly 

connected to hydrophobic part or these may be 

connected through ester, ether, amide or amidine 

links. E.g., sodium dodecyl sulphate    

2. Cationic surfactants:  

Those surfactants in which surface-active ion is 

positively charged in solution, are cationic 

surfactants. E.g., sulphonium salts, phosphonium 

salts. 

3. Ampholytic Surfactants: 

Able to form a surface active ion with both positive 

and negative charge. E.g., Alkyl imidazolines. 

4. Non ionic surfactants: 

Hydrophilic part of the molecule is made up of 

multiple uncharged polar group. 

E.g., - Poly oxyethylene (20) sorbitan monooleate. 

Compared to ionic surfactants with non ionic 

surfactants have lower toxicities therefore, they 

improve absorption by increasing the permeability 

through the intestinal lumen. To produce a stable 

SNEDD 30%-60% concentration of surfactants is 

required during formulation. This increased 
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concentration of surfactants and co-surfactants 

will enhance the oral bioavailability of poorly 

water-soluble drugs due to the increase of 

surfactants and co-surfactants with oil in the lipid 

mixtures prior to the formation of SNEDD. 

Table 2: Type of surfactants utilized in marketed 

SNEDDS 

Surfactant Marketed drug 

product 

Drug 

Span 20 soft gelatine 

capsule 

lopinavir 

Cremophor 

RH 40 

Neural soft 

gelatine capsule 

Cyclosporine 

A 

Surfactant concentrations were highly dependent 

on droplet size as the size of the droplet increases, 

the surfactant concentration will increase. 

Surfactants play an important role in the 

formulating of nano emulsions to increase the 

solubility of poorly soluble drugs in water. [30] 

co-surfactant: 

A single surfactant will not be sufficient to create 

low interfacial tension and therefore a co-

surfactant is typically required to be added. Co-

surfactants can work synergistically with 

surfactants to enhance drug solubility and 

surfactant ability to disperse within the oil so they 

can help maintain the stability and uniformity of 

the nano-emulsion.[31] Co-surfactants play an 

important role in developing SNEDDS by 

reducing the oil-water interface to create an 

increased surface area to enable the spontaneous 

formation of nano emulsions. SNEDDS 

formulations use fairly high concentrations (>30 % 

w/w) of surfactants, but adding a co-surfactant can 

decrease the Number of surfactants needed. Both 

types of surfactants reduce interfacial tension to a 

negative value, allowing for the expansion of 

mixed surfactants and the formation of fine oil-in-

water droplets as excess surfactant get adsorbed. 

Once enough surfactant has been added, interfacial 

tension will increase to a positive value and 

“spontaneous emulsification” can occur. [32] Non-

ionic surfactants generally require co-surfactants 

to help facilitate the emulsification of oils in water 

and create a stable emulsified system. The HLB 

values between 10 - 14 for co-surfactants 

commonly used in the formulation of SNEDDS 

will vary depending on the surfactant used, as 

discussed above. Some examples of hydrophilic 

co-surfactants, with a mid-chain-length alcohol 

classification, include hexanol and octanol. These 

types of co-surfactants function by reducing the 

interfacial tension between oil and water and 

promoting the impulsive formation of 

microemulsions.[33] 

Table 3 : Co-Surfactants Used for SNEDDS

Co-Surfactant Chemical name HLB 

Caproyl 90 Propylene glycol mono caprylate 6 

Lauro glycol 90 Propylene glycol monolaurate 5 

PEG 400 Polyethylene glycol 400 11.6 

Co-solvents:[34] 

Cosolvents can enhance drug solubility in 

formulation but must be used sparingly due to high 

polarity. After aqueous dispersion, cosolvents can 

rapidly move into the aqueous phase, causing 

precipitation of the drug. Co-solvents such as 

ethanol, propylene glycol, and polyethylene glycol 

must be used to help dissolve large amounts of 

hydrophilic surfactant.  
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volatile cosolvents such as alcohols, may 

evaporate from capsules and precipitate the drug 

within them. Additional components can be 

included in the SNEDDS formulation known as 

antioxidants, viscosity enhancers and modified 

release components. 

Polymers:  

An inert polymer matrix (5% - 40% by weight) is 

being used, it does not ionize at the physiological 

and creates a matrix. Hydroxy propyl methyl 

cellulose or ethyl cellulose can be used as 

surfactants.[20] 

Aqueous phase:  

SNEDDS form from the incorporation of oils, 

surfactants and co-solvents with drug molecules 

when placed into an aqueous environment. 

Generally, the pH of the stomach is acidic, ranging 

from approximately pH 1.5 to 2.5, plus the many 

ionic components of the G.I. significantly affect 

properties like size and stability of nano-

emulsions.[25] 

Mechanism of Self Emulsification: 

The change in entropy favourable upon dispersion 

is greater than the energy required to increase the 

surface of dispersion. Therefore, for a 

conventional emulsion (ΔG) the free energy (ΔG) 
is considered to be a negative to the extent that the 

energy required to create a new surface between 

the two phases (o/w) is offset by the energy used 

to stabilize an emulsion. The free energy for a 

conventional emulsion (ΔG) is mathematically 
linked to (ΔG) as shown below:  

ΔG = Σ i Ni r²i σ 

G stands for the process's free energy.  

N is the total number of droplets.  

r is the radius of the droplets.  

σ is the Interfacial energy.  

Duo phases of an emulsion do not typically stay 

together for very long because they naturally want 

to separate themselves from each other, thus 

making the two liquid phases separating away 

from each other have less of an interfacial surface 

area; the emulsifying agent will create a 

monolayer on each of the emulsion droplet 

surfaces, thereby also reducing interfacial energy 

and acting as a physical barrier against 

coalescence.[35] 

PREPARATION OF SNEDDS:[36] 

The Self-Nanoemulsifying drug delivery system 

(SNEDDS) is Prepared by two ways.  

Preparation of Liquid SNEDDS 

A self-nano-emulsifying drug delivery system has 

been created using a pseudo ternary phase diagram 

to obtain a surfactant-to-cosurfactant ratio and the 

required emulsifiers for forming the two of the 

three classes of emulsions known as self-

emulsifying and Nano-emulsifying. By adjusting 

the concentrations of the oil, surfactant and 

cosurfactant, several formulations were created by 

mixing weighed amounts of the oil and surfactants 

and dissolving the drug in that oil/surfactant 

mixture before placing them at room temperature 

for storage. 

Preparation of Solid SNEDDS  

The second most important technique for 

preparing a SNEDDS. Accurately weighed 

quantities of oil were placed in screw capped vials. 

If it require the oil was melted using a water bath. 

To the oil, a positive displacement pipette was 

used to add the surfactant and co-surfactant. Next, 

the oily ingredients were stirred with a vortex 
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mixer in order to create an even mixture. A 

SSNEDDS was created by dropwise addition of 

the prepared liquid SNEDDS onto an equal or 

greater amount of a novel absorbent followed by 

mixing with a glass rod until the mixture becomes 

sufficiently damp to allow for sieving through no. 

120 mesh, after which the SSNEDDS was dried at 

ambient temperature. 

Preparation methods for SNEDDS: 

The components required for the manufacture of 

self-nanoemulsifying drug delivery system 

comprise active pharmaceutical ingredients, 

excipients, polymer, and emulsifiers. The 

manufacturing procedure of SNEDDS may 

broadly be classified into two categories:  

A. High-energy-emulsification     B. Low-energy-

emulsification  High-energy emulsification 

technique involve mechanical approaches like 

high-pressure homogenization (HPH), 

ultrasonication, and micro fluidization to develop 

self-nanoemulsifying system. low energy 

emulsification processes are based on spontaneous 

emulsification and phase inversion. Reverse self-

nanoemulsifying drug delivery systems are made 

through the combination of high-energy and low-

energy emulsification technique, thus forming a 

highly viscous solution. [37-38] 

High Energy Emulsification Method: 

The formation of a nano emulsion when using high 

energy approach is based on the mixture 

composition, which includes surfactant, co-

surfactant, cosolvents, and another functional 

chemical, and energy is used to prepare the 

mixture.  

1. High pressure homogenisation (HPH): 

Nano-formulations require high-pressure to be 

produced. A fine emulsion can be created with 

high sheer stress based on the application of two 

types of turbulence and cavitation. By using these 

methods, nano-emulsion droplets can be produced 

at a size of less than 100 nm. The following factors 

determine the size of the nano-emulsion droplets 

produced by a high-pressure homogenizer: the 

type of homogenizer, sample composition, and the 

homogenizer operating condition like time, 

intensity, and temperature. [39] 

2. Ultra-sonication: 

Among various potential techniques to create 

SNEDDS, one of the easiest to use and cleanup is 

the use of ultrasonication for emulsifying the 

different formulation components. The use of 

cavitation from ultrasonic waves converts 

macroemulsions into nano emulsions through the 

energy that is generated through the cavitation 

bubbles collapsing during sonication. This process 

leads to a reduction in the size of the droplets in 

the emulsion until the emulsion consists of 

droplets that are of a nano size.[40]  It is common to 

find this technique used in many laboratories for 

consistently producing mixed droplets that are 

0.2mm or less in diameter; however, this technique 

can only be employed on small volume batches of 

nano emulsion. 

3. Micro-fluidization: 

A micro fluidizer uses a micro fluidisation process, 

which has an outlet for a fluid to run through. A 

positive displacement pump is connected to the 

outlet, which forces the fluid to enter the 

interaction chamber. The fluid will then move 

from the interaction chamber through the 

microchannel to the impingement zone, Where the 

coarse emulsion will be formed by the addition of 

oil and water to the homogenizer. After that it goes 

through another area of the process to produce a 

homogeneous, clear and stable nano emulsion.[41] 
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Such device are employed in a high-pressure 

positive displacement pump (500-20000 PSI) In a 

micro-fluidizer, the coarse emulsion gets 

processed and becomes a homogeneous, clear and 

stable nano emulsion using the micro-fluidizer. [42-

43] 

Low Energy Emulsification: 

1. Phase inversion emulsification method: 

There is another method of causing the phase 

transition in emulsification process through use of 

extremely hot path This can result in either micro 

or nano emulsion with the latter needing a higher 

temperature reaction.   There are several physical 

changes that can take place in this scenario, some 

of which include changes in the physiochemical 

characteristics, change in the mean particle size of 

emulsion, and speed with which the drug in an 

emulsion can be released into an entity. By 

changing the emulsion formation spontaneously, 

one can achieve the desired emulsions by use of 

non-ionic surfactants, and by changing the 

temperature of the mixture o/w nano emulsions 

form at lower than higher than ambient 

temperatures.[44] 

2. Continuous emulsification: 

There will always be an emulsion created in this 

system, wherein the basis for a consistent and 

standardised organic resolution contains two 

phases, a hydrophilic and miscible surfactant 

phase and an oil (lipophilic) surfactant phase 

(greasy infill). This Oil-in-Water emulsion was 

produced when the organic phase was introduced 

to the aqueous phase by way of sufficiently 

continuous and strong stirring. The emulsion then 

became separated as the aqueous phase was 

subjected to increased shear demands. [45-46] 

SNEDDS Mechanism of Action 

After administration, the SNEDDS form oil-in-

water nano emulsions immediately and 

instantaneously as a result of gentle agitation from 

gastric compression, with nanoparticles of less 

than 200nm in diameter. The drug incorporated 

into the oil phase provides a high interfacial area 

for drug loading and promotes dispersion of the 

drug into the gastrointestinal fluids, providing 

improved drug solubility and permeability by 

modifying the mass transport characteristics in the 

GI tract.[47] The rapid digestion of the nanodroplets 

will result in the drug being rapidly absorbed into 

the gastrointestinal tract as a result of improved 

drug dissolution.[48] Nano size droplets experience 

rapid digestion followed by quicker absorption of 

the drug into the GI tract.  

 
Figure 1: SNEDDS Mechanism of Action 

The oral dose of SNEDDS can range from 25 mg 

to 2 gm. [49] This allows for a high degree of 

stability, palatability and acceptance of this type of 

product because the way the drug is presented in 

the packaging provides this stability, palatability 

and acceptance. [11] In general SNEDDS have a 

greater capacity to hold drugs when compared to 

other formulations based upon lipids. 

Characterization of self-nanoemulsifying drug 

delivery systems (SNEDDS): 

1. Morphological Study: 
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Morphology is an important aspect of the physical 

appearance of a formulation since it determines the 

external characteristics of the product such as 

colour odour consistency density and visual 

appearance. The morphology of the droplets 

present in a nano-emulsion can be visualized with 

transmission electron microscopy (TEM) or 

scanning electron microscopy (SEM). [50-51] 

2. Thermodynamic Stability Studies: [52-56] 

Thermodynamic stability indicates a dispersion's 

kinetic stability and is an important parameter to 

evaluate the chemical reactions that can occur 

between dispersion components. When 

dispersions are poorly stable, the resulting phase 

separation or precipitation can impact the drug's 

therapeutic effectiveness as well as its ability to be 

absorbed.  

 Heating cooling cycle 

We conducted a minimum of six temperature 

cycles (40 °C to 450 °C) over a minimum of 48 

hours per cycle on the formulation before 

performing the centrifuge tests on those 

formulations that successfully passed storage at 

those temperatures. 

Centrifugation  

Centrifuged thaw cycles between 21°C and 25°C 

with storage at each temperature for not less than 

48 hours are performed at 3500rpm for 30 minutes. 

The freeze thaw stress test is performed on 

formulations that do not exhibit any phase 

separation. 

Freeze thaw cycle 

Three freeze-thaw cycles were trial using 

SNEDDS at 3500rpm for a period of 30 minutes. 

The formulation was placed in a centrifuge and 

frozen at 4oC for 24 hours and then thawed at 

40oC for 24 hours. After centrifugation for 5 

minutes using a rotor with a speed of 3000 RPM, 

the samples were analyzed for evidence of phase 

separation and the samples passed if there was no 

evidence of phase separation, creaming, or 

cracking. The results indicate that these 

formulations show good stability.  

3. Zeta potential: 

The zeta potential is indicative of the stability of 

the emulsion after it has been diluted. A large zeta 

potential indicates that the formulation will 

maintain its stability. Zwitterion charged particles 

have greater biocompatibility and longer blood 

residence times when compared to particles with 

either a positive or negative charge.[57] 

4. Viscosity: 

Liquid SNEDDS have generally been filled into 

capsules. Liquid SNEDDS with a low viscosity 

can leak from the sleeve, while those with too high 

of a viscosity cannot be filled due to their low 

flowability. [58-59] When determining the viscosity 

of liquid SNEDDS the Brookfield cone and plate 

viscometer is typically used. 

5. Droplet Size Analysis Particle Size 

Measurements: 

To measure the droplet size of the emulsions, both 

photon correlation spectroscopy (a method for 

measuring the size of small particles by analyzing 

their movement from the scattering of light) and a 

Zeta sizer that can analyzed particles in the size 

range of 10 to 5000 nm were used. The droplet 

sizes were measured at 25°C, with the angle of 

incidence measuring light scattering at a 90° angle. 

In addition, the polystyrene beads were used to 

conduct external standards against which to 

measure the level of scattering, so that it is possible 

to compare to polystyrene beads to confirm the 
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level of size and scattering of droplets in the 

emulsion after dilution with 100 parts more water 

to each part of emulsion to show that the particles 

still fall within the nano meter range and that the 

system was able to function with additional 

water.[60] 

6. Refractive Index and Percent 

Transmittance: 

To determine the transparency of the formulation, 

both the index of refraction and percent 

transmittance were used. An index of refraction of 

a system can be determined using a refractometer 

by placing a small drop of the solution on a slide 

and comparing this to the index of refraction of 

water (1.333). A percent transmittance reading of 

a system can be obtained using a UV 

spectrophotometer at a certain wavelength while 

blanking with distilled water. If the formulation is 

transparent both the index of refraction of the 

system will be similar to the index of the refraction 

of water (1.333) and the percent transmittance will 

be greater than 99% when the system is measured 

with a UV spectrophotometer.[61] Determining the 

index of refraction will also allow for analysis of 

the thermodynamic stability of the formulation. If 

there is almost no change in the index of refraction 

throughout the various time points studied, this 

generally means that the structure of the SNEDDS 

is stable and the SNEDDS are Thero dynamically 

stable at the times evaluated.[62] 

7. Stability Study: 

The ICH guidelines were used to identify the 

guideline requirements for stability testing of the 

samples. The samples sensitivity to the storage 

conditions and the shelf life will be evaluated 

including testing for moisture and thermal 

conditions as defined in the current ICH 

guidelines. The standard of care for long-term 

(25°C ± 2°C/ 60% RH ± 5% RH) and accelerated 

(40°C ± 2°C/ 75% RH ± 5% RH) testing will also 

be used. [29,47,63]  

8. Emulsification time: 

The USP II dissolution apparatus can be used to 

measure the emulsification duration. The 

formulation is placed into a basket with water and 

kept at 37 ◦C with mild agitation 100 rpm. The 
emulsification time is recorded as the time 

necessary to achieve a clear dispersion.[64] 

Emulsification time is related to the concentration 

of oil and surfactants emulsions with surfactants 

less than 60% (W/W) form spontaneously because 

of the rapid release of oil droplets from the 

penetration of water into the oil-water interface. 

Emulsions with surfactants greater than 60% 

(W/W) may take longer to form. The 

emulsification time will be greater due to the 

increased viscosity of the surfactants. Rapid 

emulsification may be an indication of rapid drug 

release and a shorter time until action starts. [65] 

9. Drug Content: 

 The active ingredient in a pre-weighed SEDDS 

formulation is extracted via solubilisation into an 

appropriate solvent. The amount of active 

ingredient within a solvent extraction is compared 

to the amount of active ingredient within a known 

standard solvent solution using an appropriate 

analytical method.[66] 

10. Dispersibility Test: 

A standard USP XXII Dissolution Apparatus 2 

was used to determine how well hourly self-

emulsification was occurring for oral nano and/or 

micro-emulsions at 37 °C. Approximately 1 ml of 
each formulation was added to 500 ml of water and 

gently mixed with a stainless steel paddle at a 

speed of 50 rpm. To determine the overall 
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performance of each formulation in vitro, a visual 

grading system was developed. [67-68] 

Grade A: Rapidly forming taken less than 1 min 

to form nano emulsion a Transparent or bluish 

appearance.  

Grade B: Rapidly forming, slightly less 

transparent emulsion, having a bluish white 

appearance.  

Grade C: It is a Fine Whitish milky emulsion that 

formed within 2 min. 

Grade D: Dull, greyish white emulsion having 

slightly oily appearance that is slow to 

emulsification process. 

Grade E: Formulation, exhibiting either less or 

minimal Emulsification with large oil globules 

present on the surface. 

 Grade A and Grade B formulation will remain as 

nano emulsion was dispersed in GIT. While 

formulation was falling in Grade C could be 

recommend for SNEDDS as well as SEDDS of 

formulation. 

11. Fourier-transform infrared spectroscopy 

(FTIR) spectral analysis: 

FTIR can be used to study interactions between 

excipients and drugs and evaluating both 

polymerization and cross-linking, as well as drug 

loading in formulations FTIR can identify 

different functional groups by their mode of 

connection. Molecules in their ground state have 

relatively low-energy levels; higher-energy levels 

are produced as members of the molecule absorb 

radiative energy at various wavelengths. By 

determining the difference in energy between the 

molecule's ground state and two or more excitation 

states, IR spectroscopy may help in determining 

the amount of energy absorbed by the sample 

when different types of energy were applied to it. 

FTIR samples can be prepared using several 

techniques like Nujols mulls or by preparing 

potassium bromide pellets for analysis; once 

prepared FTIR samples will be loaded into the 

FTIR for scanning at moderate scanning rates 

between 400 and 400cm-1. [69] 

12. In vitro dissolution study: 

In vitro dissolution testing is widely used as an 

indication of future gastrointestinal  dissolution of 

the drug, and therefore serves as a way to estimate 

the rate and extent of absorption of poorly soluble 

drugs in water. The speed at which drugs dissolves 

is also determined by various factors including: 

wetting ability, solubility, viscosity of the solution 

and size of the emulsion droplet and volume of GI 

contents.[70] To determine the in vitro dissolution 

profile of the SNEDDS a dissolution apparatus of 

Type II should be used with dissolution media that 

correlates to the route of administration, like pH 

1.2 and pH 6.8 for oral route of administration. A 

cumulative plot of the amount of drug dissolved 

versus the time of preparation will be constructed 

for comparison to the results from the pure drug. 

Advancements in SNEDDS:  

Supersaturated SNEDDS: 

How much a drug will dissolve in the excipients 

used to make an SNEDD formulation will 

ultimately determine how much can be loaded into 

the formulation. If the lipid content is decreased, 

the solubilizing ability of the SNEDD will also be 

decreased and the drug will precipitate out. When 

a drug is solubilized in a larger amount of 

surfactant or co-surfactant than that found in the 

lipophilic phase it will, therefore, have an 

increased tendency to precipitate, as these 

excipients’ solubilizing ability will decrease as 

they dilute. Thus, the large majority of SNEDD 
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formulations contain drugs with less than their 

maximum solubility at equilibrium. To overcome 

this limitation; the use of s-SNEDD systems 

containing hydrophilic precipitation inhibitors 

have been investigated. [71-72] The use of 

hydrophilic precipitation inhibitors (PPIs) that are 

polymers and water-soluble will provide a longer 

precipitation time than mean absorption time, due 

to the incorporation of said PPIs. The following 

polymers are some examples of typically used 

PPIs; Polyvinyl pyrrolidone (PVP), 

Hydroxypropyl methylcellulose (HPMC), Sodium 

carboxymethyl cellulose (Na CMC), and 

Methylcellulose (MC) as commonly used 

examples. In vitro comparisons show that many 

drugs which precipitate as an amorphous solid will 

have increased rates of dissolution after they 

precipitate, compared with other precipitating 

drugs. Therefore the rate of drug precipitation 

reflects the level of bioavailability obtainable. [73-

74] s-SNEDDS enhance the stability, concentration 

vs. time profile, drug release rate, the scope of 

absorption, drug bioavailability, half-life, and feat 

of hydrophobic and less lipophilic drugs. [75-76 ] 

Solid SNEDDS: 

Common challenges with both liquid SNEDDSs 

and solid SNEDDSs are drug precipitation during 

storage, capsule shell and filling interactions, and 

formulation stability during storage. The primary 

strategy used to solve these problems has been to 

convert liquid SNEDDSs into solid dosage 

SNEDDSs formulations. Converting a liquid 

SNEDDSs to a solid SNEDDSs provides many 

advantages including lower costs of production, 

improved formulation stability, ease of handling, 

accurate dosing, and ultimately improved patient 

compliance. [77-80] In general, the methods utilized 

to manufacture solid SNEDDSs include 

adsorption to inert carriers, spray drying, melt 

granulation, and extrusion- spheronization.[81] 

Mucus Permeation SNEDDS: 

Mucosae are protected by adhesive layers of 

mucus that allow them to form barriers and 

provide protection for mucous tissue. Mucous 

barriers are located within the nasal cavity, eyes, 

lungs, intestines, and vagina. The formulation of 

SNEDDS as mucous-penetrating gels is a 

challenge in the field SNEDDS are superior 

pancreatic mucous-penetrating carriers because of 

their hydrophobicity and their ability to pass 

through with little or no trapping. The optimal 

particle size for the mucous-penetrating effect is 

less than 50 nm because all formulations are 

permeated by particles according to their size.[82] 

In a study using SNEDDS, SNEDDS with an 

average particle size of < 12 nm resulted in 70% of 

SNEDDS being penetrated to the gastrointestinal 

tract, while those with an average particle size of 

450 nm resulted in only 8% penetration.[83]  

Self-Double Nano Emulsifying Drug Delivery 

Systems (SDEDDS): 

The majority of anti-cancer agents cannot be taken 

orally like proteins and have to be delivered via 

SDEDDS. However, SDEDDS made up of oil-

water-oil emulsions can provide sufficient 

methods for delivering peptide and protein drugs 

and protecting these macromolecules from the 

enzymatic degradation of GIT as well as 

increasing their efficacy through the use of 

SDNEDDS.[84] 

Targeted SNEDDS: 

Targeted delivery of medications can increase the 

effectiveness of treatment and lower the toxicity 

associated with many medications. Cationic 

droplets have been shown to target anionic 

membranes and are ultimately taken up by the liver 

to help with targeted drug delivery. PEGylation 

refers to the addition of PEG linkages to a 



Hemang Thakkar, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 5, 7002-7021 |Review    

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 7013 | P a g e  

nanodroplet's surface, providing an enzymatic 

degradation barrier on the surface and thus 

increasing the stability of the nanodroplet. In 

addition, HPMC and thiolated chitosan can also be 

used to retain drugs in the GI tract. [85-86] 

Controlled/sustained release self-emulsifying 

pellets: 

A few advantages of pellets are that they allow for 

flexibility in the manufacturing process, create 

lower levels of variation between subjects and 

within an individual when looking at plasma 

concentrations, and cause less gastrointestinal 

irritation without reducing drug absorption. Solid 

dispersions that self-emulsify may help increase 

the rate at which hydrophobic drugs dissolve and 

improve bioavailability; however, manufacturers 

and suppliers of solid dispersions must be aware of 

potential stability issues when using solid 

dispersions and self-emulsifying excipients.[87] 

Enhancing Oral Delivery of Proteins  

Due to the hydrophilicity poor permeability and 

inability of peptides to withstand the harsh 

conditions of the gastrointestinal tract, they are not 

suitable for delivery via the oral route. SNEDDS 

offer an alternative method for facilitating the 

absorption of protein.  To enhance the lipophilicity 

of a protein while decreasing leakage of the protein 

from a formulation, an ion-pairing agent that is 

compatible with the protein is used in the 

formulation. In addition, a phospholipid or lipid is 

also used to conjugate with the protein to prevent 

leakage from the formulation. [88-89] 

Improved Oral Delivery of Natural 

Phytochemicals  

Phytochemicals that are derived from nature and 

are thought to have therapeutic applications 

against various diseases, including cancer, 

arthritis, and hepatitis, generally have low water 

solubility and low metabolic stability. SNEDDS is 

a viable delivery system for phytochemicals. 

Additionally, the efficacy of a number of 

phytochemicals like triterpenoids, alkaloids, 

carotenoids, and hepatoprotective agents has been 

improved by enhancing their bioavailability 

through SNEDDS. [90] 

Protection against Biodegradation:  

The SNEDDS had greater potential for reduced 

drug degradation and improved absorption of 

drugs with low bioavailability. Most drugs in the 

body experience their own degradation. Some of 

these processes include the acidic environment of 

the stomach, enzyme activity, and hydrolysis. 

When a drug is committed to be part of an SNEDD 

formulation it is protected from exposure to these 

conditions that trigger drug degradation. An 

example of a drug that has undergone hydrolysis is 

aspirin; hydrolysis of aspirin into salicylic acid 

occurs in the GI tract. Therefore formulation of 

aspirin into an SNEDD resulted in a higher plasma 

concentration than that of the original formulation. 

Bioavailability of the orally administered drug 

reached 73% with an SNEDD formulation. [11]. 

Advantages of SNEDDS over microemulsions: 

Stability: SNEDDS have been assessed for 

stability through evaluation of their droplet sizes, 

polydisperse indices, and zeta potentials, and 

provide superior long-term physicochemical 

stability than comparable nano emulsions. [91] 

Palatability: Even though SNEDDS are suitable 

for encapsulation in soft gel capsules, they do not 

exhibit significant palatability issues compared 

with other types of drug delivery systems.[11] 

Drug loading: Because natural lipids solubilise a 

lesser degree of a substance with a moderate 
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partition coefficient (log P 1-3) than amphiphilic 

surfactants or co-surfactants, the overall amount of 

drug contained in an SNEDD is increased by 

having a higher level of surfactant and co-

surfactant and by using less oil when compared to 

lipids solutions. This has resulted in commercial 

products like Fortovase® occurring in sufficiently 

high concentrations (e.g., 200mg/capsule) that 

they contribute to the successful performance of 

SNEDDs overall. [92-93] 

Quick onset of action: There is the need for quick 

response in different situations such as irritation, 

high blood pressure, and angina. When the 

SNEDDS is used in the oral route, there will be 

rapid onset since it spontaneously forms an 

emulsion in the gastrointestinal tract. In relation to 

conventional drug formulation, the result from 

pharmacokinetic of SNEDDS showed a marked 

decrease in t max for SNEDDS. [94] 

Reduction in the drug dose: SNEDDS has higher 

Cmax, oral bioavailability, and efficacy. Several 

hydrophobic drugs such as antihypertensive and 

antidiabetic have increased bioavailability when 

made into SNEDDS with lower drug dose and 

dose-dependent side effects. 

Disadvantages: 

1. SNEDDS has inadequate Mixing/dissolving 

part for higher melting substances.  

2. The stability of SNEDDS is affected by 

environmental parameters including pH and high 

temperatures. 

4. The NE preparations involve complicated 

techniques that are not easy because it requires 

extraordinary skill of technique and procedure. 

5. Preparation of SNEDDS is quite complicated as 

it involves peak pressure homogenizers and 

ultrasonic devices which have been developed in 

recent times. 

 6. SNEDDS formulations are quite expensive to 

produce.  

7. The formulation of SNEDDS and its stability is 

affected by high temperatures and pH levels. 

Table 4:  Marketed formulations of SNEDDS [95-98] 

API Brand name Category 

Valproic 

acid 

Convulex/Pharmacia Anti-

epileptic 

Calcitriol Rocaltrol/Roche Calcium 

regulator 

Ritonavir Norvir/Abbott Antiviral 

(HIV) 

Amprenavir Agenerase Antiviral 

(HIV) 

Applications of SNEDDS Drug Delivery 

Systems:  

Improving Water Solubility of Poorly Water-

Soluble Drug: Self-Nanoemulsifying Drug 

Delivery Systems (SNEDDS) are necessary for 

enhancing water solubility of poorly water soluble 

drugs and increasing their oral bioavailability. [99] 

Applications of Nano emulsion in Drug 

Delivery: SNEDDS have been widely used as 

cosmetic, transdermal drug delivery system such 

as cosmetic, transdermal drug delivery, cancer 

treatment vaccines, cell culture, drug formulation 

for improving the oral bioavailability of poorly 

soluble drug, ophthalmic drug delivery, intranasal 

drug delivery and parenteral drug delivery.[100] 

 Protection Against Biodegradation: SMEDDS 

and SEDDS play an important role in the drug 

delivery process for delivering macromolecule 

such as peptides, hormone and enzymes. The 

substrates are inhibitor and they must be protected 

from enzymatic degradation.[101] 
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CONCLUSION: 

The SNEDDS provide a novel approach that solve 

the historical challenges of poor aqueous solubility 

and low oral bioavailability of drugs from BCS 

classes II and IV. Being spontaneously converted 

into water in oil nano emulsion through gentle 

agitation with GI fluid, SNEDDS ensure better 

dissolution, permeability, and absorption of drugs 

without first pass effect because lymphatic 

transport. Rational formulation of oils, surfactants, 

cosurfactants, and cosolvents based on pseudo-

ternary diagrams is vital for maximizing the 

performance of SNEDDS. In addition, a diversity 

technique including supersaturation, solid state 

transition, mucus penetration and target specific 

drug delivery system, make SNEDDS applicable 

in protein, natural extract, and anticancer agents. 

Despite problem related to instability, high 

surfactants concentration, and expenses of 

manufacturing, research on SNEDDS 

solidification technique and new amphiphilic 

vehicle will facilitate future commercialization of 

SNEDDS. 
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