International Journal of Pharma Research and Health Sciences, 2023; 11(3): 3619-27.

Kaushik et al.

CODEN (USA)-IJPRUR, e-ISSN: 2348-6465

Review article

Self-Micro Emulsifying Drug Delivery
Systems: An Oral Bioavailability
Enhancing Lipid-Based Drug Delivery

System

Sumit Kaushik*, Nitin Agarwal, K K Agrwal, Sunil Pratap Singh,
Sukhveer Singh, Shivakant Singh

Faculty of Pharmacy, Raja Balwant Singh Engineering Technical campus bichpuri, Agra, Uttar Pradesh, India.

ARTICLE INFO:
Received: 24 May 2023
Accepted: 11 June 2023
Published: 30 June 2023

Corresponding author *

Sumit Kaushik,

Faculty of Pharmacy, Raja
Balwant Singh Engineering
Technical campus bichpuri, Agra,
Uttar Pradesh, India;

E-mail: sumitrbs004@gmail.com

ABSTRACT:

The fact that around 40% of novel drug candidates have partial solubility in water presents a
task in finding the suitable oral solid dosage form. Various approaches, including varying the
solubility or maintaining the medication dissolved during the gastrointestinal transit time,
have been used to address these problems. There are number of technologies that can
improve less solubility, dissolving rate, and bioavailability of unsolvable medicines. One of
the possible methods is SMEDDS, or self-microemulsifying drug delivery systems. Owing to
their capacity to upsurge the solubility and bioavailability of poorly soluble medicines,
SMEDDS have attracted interest. Formulations that increase the oral absorption of highly
lipophilic medicinal substances can be made using SMEDDS, which remain isotropic
combinations of oils, surfactants, solvents, and co-solvents/surfactants. The most
recognizable SMEDDS are formed like liquids, which can have some very serious
disadvantages. SMEDDS are available as soft or hard gelatin capsules for oral administration
and produce fine, mostly stable oil-in-water emulsions. The usage of solid-SMEDDS, which
are formed by turning liquid or semi-solid components into powders, has augmented. This
article covers the complete SMEDDS system, although it pays particular attention to the
development, design and evaluation

Keywords: Self-microemulsifying drug delivery system, Surfactant, Oil, Co-surfactant,

Bioavailability, Lipophilic.

1. INTRODUCTION
Formulations can be created using SMEDDS, which are
isotropic mixtures of ails, surfactants, solvents, and co-
solvents/surfactants, to increase the oral absorption of
extremely lipophilic pharmaceutical compounds. The
majority of conventional SMEDDS take the form of liquids,
which can have some significant drawbacks. SMEDDS are
available as soft or hard gelatin capsules for ora
administration and produce fine, largely stable oil-in-water
emulsions. There has been an increase in the use of solid-
SMEDDS, which are made by powdering components that
are liquid or semi-solid. This article covers the full
SMEDDS system, but it gives special focus to the
formulation, design, assessment, and application of
SMEDDS. By changing a medicine's physicochemical
properties, such as producing more salt or reducing the size
of its particles, the rate at which it dissolves can be
enhanced. However, these procedures are not aways
feasible; for example, it is impossible to produce salt from
neutral chemicals [3]. Weak acid and basic salts may aso go
back to their unique acid or base forms, aggregating in the
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digestive tract. When very tiny particles are poorly wettable,
particle size reduction is not desirable since it might lead to
the accumulation of static charges, make handling more
difficult, and result in handling issues. Other formulation
options, with the use of cyclodextrins, nanoparticles, solid
dispersions, and permeation enhancers, have been used in an
effort to get around these restrictions. These procedures
have, in fact, worked in a few carefully chosen instances [4,
5].

Recent research has demonstrated that oral bioavailability of
medications with inadequate water solubility can be
improved by lipid-based formulations [6]. The preferable
approach is, in fact, to include lipophilic drugs into inert
lipid carriers [7, 8]. This might enhance their solubilization
while aso changing their pharmacokinetic properties,
boosting therapeutic effectiveness.

Lipid-based formulations come in a variability of forms,
including solutions, suspensions, solid dispersions, and self-
micro emulsifying drug delivery systems (SMEDDS). After
the commercial success of the HIV protease inhibitors
ritonavir (Norvir®) and saquinavir (Fortovase®), as well as
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the immunosuppressive drug cyclosporine A (Neora®), the
SMEDDS have garnered a lot of attention. When uncovered
to the fluids of the gastrointestina tract (GIT), self-
emulsifying formulations emulsify to create oil-in-water
emulsion or micro emulsion [9, 10].
Principle
The basic characteristic of this system is its capability to
produce fine oil-in-water microemulsions with only minimal
agitation followed by an agueous phase [11]. SMEDDS can
promote drug absorption by better drug solubility and
diffusion, increased intestinal lymphatic drug transport,
defence against enzymatic hydrolysis, and P-glycoprotein-
inhibited efflux. This strategy has been revealed to be
effective for Biopharmaceutical Classification System (BCS)
I drugs such silymarin, oridonin, and curcumin [12]. While
SMEDDS has remained to upsurge the water solubility of
several medicines, this increase in water solubility takes a
limited outcome on the biocavailability of BCS IV
substances.

2. CLASSIFICATION SYSTEM FOR LIPID
FORMULATIONS
The classification system was initially familiarized in 2000
and the additional formulation 'type' was added in 2006.
Type | - These systems have meagre initial agueous
dispersion and need pancreatic lipase/co-lipase digestion in
the GIT in order to yield more amphiphilic lipid digestion
products and aid medicine transfer into the colloidal agueous
phase. These are a viable aternative for medications with
adequate oil solubility [13]. Soft gelatin capsules
incorporating maize oil as a lipidic component have been
developed for valproic acid.
Type Il - SEDDS are formulations of type Il lipids. Self-
emulsification often occurs when the surfactant level is
greater than 25% (w/w). These formulations have the benefit
of avoiding the slow dissolution step that solid dosage forms
typically experience, and as was mentioned earlier, they
produce bulky interfacial areas that let for effective drug
partitioning amid oil droplets and the aqueous phase, from
which absorption arises [14].
Type Il -Type Il lipid-based formulations, aso known as
self-micro emulsifying drug delivery systems (SMEDDS),
can be recognized by the presence of a hydrophilic
surfactant (HLB > 12) and a co-solvent like ethanol,
polyethylene glycol, or propylene glycol [15].
Type Il formulations can be further separated into type I11A
and type IlIB formulations [16]. Type IlIB formulations
frequently have quicker dispersion rates than type IIIA
formulations, but because the formulation has less lipid,
there is a greater chance of drug precipitation during
dispersion.
Type 1V- These formulations frequently offer improved
drug payloads when related to those made up of simple
glycerides lipids, and they also induce very fine dispersion
when added to aqueous [17,18]. The existing capsule version
of the HIV protease inhibitor Amprenavir (Agenerase®),
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which contains TGPS as a surfactant and PEG 400 and PG
as acosolvent, is an example of atype IV formulation.
Advantages of SMEDDS[18, 19]

. Enhanced ora bioavailability by improved
medication solubility and transport.

. Simple production related to other lipid dosage
forms; easy to scale up.

. Lessening of dietary effects and intra- and inter-
subject variability.

. SMEDDS has no effect on the lipid digestion

process and can transport peptides that are susceptible to
enzymatic hydrolysisin the gastrointestinal tract.
. The incluson of polymer in the SMEDDS
composition causes a delayed release of the medication.
Disadvantages of SMEDDS[20, 21]
. There aren't any reliable projecting in vitro models
for evaluating the formulations; therefore, the model needs
to be improved and validated before its potency can be
assessed.
. Because additional development will be dependent
on correlations amid in vitro and in vivo tests, numerous
prototype lipid-based formulations must be created and put
tothetest in vivo in an appropriate anima model.
. In addition, it has been observed that volatile
cosolvents in conventional self-micro  emulsifying
formulations can travel into the gelatin capsules' soft or hard
shells, precipitating the lipophilic medicines.
. The hydrophilic solvent's dilution action may cause
the drug's tendency to precipitate on dilution to be higher.
Mechanism of SMEDDS
The surfactant molecules that surround the internal phase
droplet in afilm stabilise the emulsion. Due to the extremely
little, positive, or even negative free energy of formation for
SMEDDS, thermodynamic spontaneous emulsification
occurs. One theory state that water can get into the liquid
crystalline (LC) phase that forms at the oil/surfactant/water
interface and causes it to self-emulsify. Mild agitation makes
this penetration easier. Once water has penetrated the
interface to a certain point, it will break and produce
droplets. This LC phase is responsible for the resultant
microemulsion’'s excellent stability against coalescence [22,
23].

3. FORMULATION COMPONENTS OF
SMEDDS
. Active Pharmaceutical I ngredient
Lipid-based formulations provide a likely platform for
enhancing the oral bioavailability of medications,
particularly those falling under BCSII and IV. Analyzing the
drug's lipophilicity (log P) and its solubility in
pharmaceutically acceptable lipid excipients, which must be
adequate to let the administration of the entire dose of the
medicine in a single dosage unit, can provide a primary
indication of the probable utility of lipid-based formulation
[24, 25].
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SMEDDS can increase the degree and amount of absorption
for lipophilic pharmaceutical mixes that exhibit dissolution-
rate-limited absorption, resulting in a predictable blood time
profile [26].When compared to lipid solutions, SMEDDS
systems typicaly have a higher drug loading capacity
because amphiphilic surfactants, co-surfactants, and co-
solvents have much higher solubilities of poorly water-
soluble drugs with intermediate partition coefficients (2< log
P< 4). The primary factor to consider while building lipid-
based systems is the partition coefficient (log P). For lipidic
systems, a high log P (higher than 4) is preferred. Melting
point and dosage are the following physicochemical
characteristics that are crucial. For the development of
lipidic systems, low melting points and low doses are
preferred [27].

. Lipids (Qils)

Lipids are a key component of SMEDDS because the
category and concentration of oil used in the formulation
determines how well-watered-down medications are soluble
and can reach the lymphatic system [28, 29]. In comparison
to non-digestible lipids, which may have lower
bioavailability owing to diminishing in absorption produced
by retention of the fraction of directed drug in the
formulation itself, digestible lipids like triglycerides,
diglycerides, fatty acids, phospholipids, cholesterol, and
other lipids based on synthetic origin offer improved
bioavailability of the drug. The composition of fatty acids,
melting point, Hydrophilic-Lipophilic Balance (HLB), and
solubility in non-polar chemical solvents are widely used to
identify lipids. Lipids are typically insoluble in water. For
continuous release, lipids with low HLB and high melting
points are best [30]. Excipients for immediate release and
bioavailability enhancement are semi-solid and have a high
HLB. Dietary oils made of medium- or long-chain
triglycerides (corn, olive, peanut, or sesame oil) are
examples of lipid-based excipients.

. Surfactants

HLB and safety are the two primary deciding considerations
when choosing a surfactant. The emulsifier used in
SMEDDS formulation should have high HLB and
hydrophilicity in order to achieve high emulsifying property
[31]. As a result, adil-in-water droplets are immediately
formed, and the formulation is quickly dispersed in agueous
media (such as digestive fluid). For effective absorption, the
medication disseminated in the SMEDDS formulation would
stay solubilized for a long time at the site of absorption,
preventing the drug molecule from precipitating within the
Gl lumen. Since non-ionic surfactants have a comparatively
more HLB value, they are utmost frequently advised. Stable
SMEDDS are produced when surfactant concentrations
between 30% and 60% w/w are used [32]. Cremophor® EL,
Cremophor® RH40, Cremophor® RH60, polysorbate 80,
various grades of gelucires, etc. are surfactants that are
approved for use in pharmaceuticals.
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. Co-surfactants

Co-surfactants that are approved for use in pharmaceuticals
include propylene glycol, ethanol, and polyethylene glycol
400. In order to softenhuge amounts of hydrophilic
surfactants, lipid soluble solvents are utilised in the
formulation of SMEDDS [33,34]. Lipid mixtures with
higher surfactant and co-surfactant to oil ratios make it
easier to produce stable SMEDDS.

. Co-solvents

Hugequantities of the hydrophilic surfactant or the
medication can be dissolved in oil phase thanks to organic
solvents. Examples include alcohols like ethanol, butanal,
and propylene glycol as well as esters like tributyl citrate and
ethyl propionate, as well as amides like 2-pyrolidine,
caprolactum, and polyvinyl pyrolidine [35].

. Other components

pH adjusters, tastes, antioxidants, consistency builders,
enzyme inhibitors, polymers, and others are additional
ingredients. [36]

4. SMEDDSFORMULATION DESIGN
Screening of Oil
Choosing oil with the maximum level of solubility for the
medication and a surfactant or cosurfactant with the highest
solubility potential are the standard objectives of solubility
research. The most common approach for determining a
medication's solubility is the shake flask method, which
involves adding an excessive amount of the drug to the
solvent and shaking the mixture for 48 hours at room
temperature [37]. The samples should then be centrifuged,
filtered through 0.45-micron filters, and the drug
concentration was directly assessed using the high-
performance liquid chromatography (HPLC) technique [38].
Screening of Surfactant and co-surfactant
It is likely to assess the capacity of surfactants to emulsify
by homogenising the mixture after combining the chosen oil
and the surfactant in equal quantities. Once this combination
is introduced to double-distilled water, the numeral flask
inversions necessary to create a homogeneous emulsion is
noted, and this shows how quickly the emulsion will come
together. The following step is to measure the
microemulsion's clarity, turbidity, and transmittance
percentage. The best surfactants to use are those with the
highest percentage transmittance or those with the lowest
requirements for flask inversion [39, 40]. The cosurfactants
should be screened in the same way after adding a chosen
surfactant and oil phase to the mixture [41].
Construction of pseudoternary Phase Diagram
These diagrams demonstrate how the behaviour of the
system varies depending on its make-up. A ternary phase
diagram is castoff to study the phase behaviour of three
components [42]. This is the SEDDS representation of a
system consisting of three components: oil, water, and
surfactant. However, the addition of a cosurfactant or
cosolvent is the component that is added to SMEDDS the
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most frequently. On a ternary diagram, three of the corners
correspond to the entire given component. When a quarter
components is present, the ternary diagram can be thought of
as a pseudoternary phase diagram because one of the corners
parallels to the mixing of dual components, such as
surfactant and cosurfactant [43].

To create a pseudoternary phase diagram, blends with
dissimilar ratios of microemulsion components must have
their emulsification efficiency evaluated [44]. Phase
diagrams can be used to visualize how different structures,
including emulsions, microemulsions, micelles, inverted
micellar forms, and others, are formed a various
compositions. This phase diagram details the numerous
compositions that produce monophasic clear solutions and
hel ps determine the formulation's dilutability [45].

The ratio of any two of the four components is kept
continuous when producing pseudoternary diagrams, and
this ratio, aong with the other two components, typicaly
forms three corners of the phase diagram. It is common
practice to combine a cosurfactant and a surfactant to
produce this fixed (mixed) ratio, though it is occasionally
possible to combine an oil and a surfactant [46, 47]. Thisis
varied with the essential quantity of the third phase [48, 49],
and then the fourth part, usually water, is added in small
amounts. Testing the solution for clarity, flowability, time
for self-emulsification, and dispersibility should be done
after each addition of the fourth component [50]. A 100%
percent concentration should be achieved across all
components in each mixture [51]. Then, using the
appropriate software, a pseudoternary diagram needs to be
plotted. The suitable symbols in the phase diagram should be
used to represent the samples that produced clear solutions
[52]. A large area shows good emulsification efficiency, and
the area created when these points are linked specifies the
monophasic microemulsion current area.

How Should a Ternary Diagram Be Read?

The following details might make ternary diagrams easier to
read and understand. A, B, and C, the trio components, are
characterized by the three corners of a typical ternary
diagram [53, 54]. The proportion of C, A, and B increases
from 0% concentration at point B to 100% concentration at
point A, as shown by the arrows pointing towards BA, AC,
and CB, respectively, just as it does for the arrows pointing
towards BA, AC, and CB. The data below can be used to
calculate the composition at point "O" as seenin Figure 1.

i From point X towards AB, draw a line paralel to
CB. This line's intersection with AB at point X signifies the
% composition of A at that location (A%).

ii. Next, the % composition of B at point X can be
found by drawing aline parallel to AC and pointing towards
BC. The point at which this line traverses BC represents the
percent composition of B at point X (B%).

iii. In a like manner, the percent composition of C at
point X can be found by drawing a line parallel to AB and
pointing in the direction of AC (C%).
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Fig 1: A common ternary diagram display the association between A, B,
and C at point X

Preparation of SMEDDS
The procedure entails adding the medication to the blend of
ail, surfactant, and co surfactant before vortexing it [55].
Sometimes, only one excipient is used to dissolve the
medication before the other excipients are added [56]. The
mixture of the solution should then be thoroughly inspected
for turbidity. The solution should then equilibrate for 48
hours at room temperature before, if required, being boiled
to produce a transparent solution. Dependent on the final
volume, the formulation must be stored in appropriate-sized
capsules.

5. CHARACTERIZATION OF SMEDDS
M acr oscopic evaluation
The homogeneity of formulations is observed using a
macroscopic  evaluation study [57]. The optimized
formulation shows any colour and transparency changes or
phase separation that takes place under standard storage
conditions (37°C). The uniformity of globule size guarantees
the formulation's ability to distribute drugs effectively.
Visual assessment
100 ml of water were added, and the mixture was gently
stirred by hand in a glass Erlenmeyer flask at 25°C to test the
formulation's capacity to self-emulsify. When there is weak
or no emulsion formation, the tendency to impulsively
produce a transparent emulsion is considered bad. The ideal
self-emulsifying zone is identified using a phase diagram
[58]. The production of a transparent product may be
considered the point a which preparation is said to have
been successful.
Zeta-potential and
deter mination
With a measurement range of 10-5000 nm, a zetasizer is one
tool for determining droplet size. This technique examines
variationsin light scattering brought on by particle Brownian
moments. Only at relatively low dilutions can this method be
castoff to accurately regulate droplet size. Oil droplets have
a surface charge because certain groups are present, such as
traditional SMEDDS, which is negative as free fatty acids
are present. However, cationic SMEDDS will be produced if
cationic lipids are added in amounts between 1% and 3%.
These systems consequently show a positive potential of
about 35-45 mV and is maintained after the incorporation of
the therapeutic molecules [59].

droplet size/distribution
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Rheological deter mination

Rheological qualities of a microemulsion can be assessed
using a rotational viscometer like the Brookfield Rheomat
108. Whether the system is o/w or w/o is confirmed by this
study. It should be carried out in three copies [60].

Polarity

How polar an oil droplet depends on a number of variables,
such as the HLB, chain length and degree of fatty acid
unsaturation, hydrophilic part molecular weight, and
emulsifier content. Polarity affects both the types of forces
produced and the drug's affinity for water and/or cil. The
formulation that produces the highest release has an ail
phase with the highest polarity [61].

Dispersibility test

The effectiveness of self-emulsification of an oral nano- or
microemulsion is assessed using a conventional USP XXI1I
dissolution apparatus 2. At atemperature of 37-10°C, 500 ml
of water were added with one millilitre of each formulation.
Mild agitation is provided by a simple stainless steel
dissolution paddle rotating at 50 rpm. [62,63] The in vitro
performance of the formulations is graded by means of the
following grading scale:

. Grade A: A nanocemulsion that forms rapidly
(within one minute) and appears clear or bluish.
. Grade B: An emulsion that forms fast, is

significantly less transparent, and looks bluish-white. Grade
C: Within two minutes, a fine milky emulsion formed.

. Grade D: Slow to emulsify (more than 2 minutes),
dull, grayish-white emulsion with afaintly greasy look.
. Grade E: Formulation with either insufficient or

limited emulsification and observable surface oil globules.
When distributed in GIT, Grade A and Grade B formulations
will still be Nano-emulsions. While SEDDS formulations
could be advised to use Grade C formulations.
Turbidimetric evaluation

The development of an emulsion can be checked using
nephelo turbidimetric analysis. A fixed quantity of self-
emulsifying system is added along with a fixed amount of
acceptable medium (0.1 N hydrochloric acid). On a magnetic
plate, constant stirring (50 rpm) is carried out a room
temperature while a turbidimeter measures the rise in
turbidity [64]. But, owing to the short amount of time
essential for complete emulsification, it is impossible to
screen the rate of change in turbidity (rate of emulsification).
Refractive index and percent transmittance

The refractive index and percent transmittance of the
formula assist as indicator of its transparency. By pouring a
solution onto a slide and comparing the result to distilled
water (1.333), refractive index is measured. A formulation is
considered transparent when it’s percent transmittance is
>99% and the system's refractive index is near to that of
water [65].

Electro conductivity test

To ascertain whether the system is conductive, this test is
performed. It is measured using an electro-conductometer.
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Qil droplets in typical SMEDDSs have a negative charge
because there are free fatty acids there [66].

Timefor Emulsification

The USP type |l dissolution apparatus can be used to
estimate the amount of time needed for self-emulsification
for many preparations. In this device, the formulation is
added dropwise to a basket containing water, and the
development of a clear solution is detected while the paddie
is being rotated at 50 rpm [67].Self-emulsification is used to
evaluate how well the formulation self-emulsifies. The
category of oil phase and the oil/surfactant ratio have been
found to influence the rate of emulsification. Because water
enters the interfface more quickly a higher surfactant
concentrations, oil droplets are ejected more quickly. The
emulsification time can also be estimated visually by putting
the formulation in 0.1 N HCl and stirring it a body
temperature to simulate Gl conditions [68].

Cloud Point Deter mination

The formulais typically measured spectrophotometrically in
awater bath whereas the temperature is slowly improved to
regulate the cloud point. The point at which transmittance
percentages start to decline serves as a proxy for the cloud
point, or the temperature above which clear solution
becomes cloudy. Formulations must be warmer than the
body temperature, which is 37 °C, in order to uphold their
ability to self-emulsify. Phase separation and a decline in
drug solubilization are often detected at temperatures higher
than the cloud point because surfactant is prone to
dehydration [69]. The cloud point is influenced by
formulation variables such as drug lipophilicity.

Dilution Studies

The impact of dilution on microemulsion clarity may be
studied by diluting microemulsion preconcentrate to
different concentrations that imitate stomach circumstances
and in different diluents such double distilled water,
simulated gastric fluid (SGF), and simulated intestinal fluid
(SIF) [70]. Drug precipitation is not present if clarity endures
with increasing dilution as well as when changing the type of
diluents. To mimic in vivo conditions, SMEDDS can be
diluted up to 100 times with al of the aforesaid diluents
[71]. The impact of the dilution medium's pH can be
examined by dilution SMEDDS with various solvents like
buffer pH 1.2, buffer pH 6.8, and so forth along with
distilled water. It is possible to assess transparency and self-
emulsification efficiency [72].

Differential Scanning Calorimetry

This is used to define the water-corresponding peaks in
micro emulsions made by dilution of SMEDDS. The peaks
reveal data about the water's condition, such as whether it is
bound or free [73]. When using pure water as a reference,
the freezing point can be seen as a huge, abrupt peak at
about 17 °C. The discovered peaks that corresponded to the
water at lower temperatures than the pure water, indicate that
water is present in the bound state and is preferably bound to
surfactants. A concentration of water greater than this,

3623



International Journal of Pharma Research and Health Sciences, 2023; 11(3): 3619-27.

results in a change in temperature and to the conclusion that
large concentrations of water formed O/W micro emulsions
[74].

NMR Technique

It is used to evaluate the structural steadiness of the
microemulsions following SMEDDS dilution. The diffusing
behaviour of microemulsion components can be investigated
using the Fourier transforms pulsed gradient spin-echo
method (PGSE). Self-diffusion NMR experiments are used
to regulate the type of microemulsion that develops after
SMEDDS are diluted. These experiments are also used to
determine transitions such as W/O to bicontinuous and
bicontinuous to O/W type &fter incremental dilution [75].
The self-diffusion coefficients of various microemulsion
components are related to those of pure components using
this technique. If the diffusion of one of the components is
lower than that of the pure component, O/W or W/O droplets
are present. A bicontinuous type microemulsion is present
when the diffusion coefficients of the oil and agueous phases
are high and equivalent to those of the pure components
[76].

Small Angle X-Ray and Neutron Scattering M ethods

The structures created by SMEDDS dilution may be
described using small angle X-ray scattering techniques. It is
vital to evaluate the liquid crystalline structures shaped by
the dilution of SMEDDS since they influence the
formulation's stability, ability to self-emulsify, and degree of
drug release. Small angle neutron scattering techniques,
transitions in microemulsion structures upon dilution, and
droplet size and shape can all be used to regulate the size and
shape of the droplets[77].

Thermodynamic Stability Studies

These studies are beneficial in understanding how
temperature variation impacts formulation. Before being
centrifuged at 15,000 or 3500 rpm for 15 or 30 minutes,
respectively, the formulation is diluted with agueous phase
[46, 59]. Phase separation-free samples are subjected to
freeze-thaw cycles (at 20 and 40 °C, respectively), and the
outcomes are evaluated visually. The visual description of
formulations that are thermodynamically stable won't alter
[78].

In-vitro Dissolution Profile

The drug release from the formulation can be measured
using the USP apparatus | at 100 rpm or USP apparatus 11 at
50 rpm, or using the dialysis method at 37 £0.5° C, after the
formulation has been placed in a hard gelatin capsule. At
regular intervals, the medium should be taken out of samples
so that the drug content can be calculated and related to the
control. The polarity of the oil droplet has an influence on
the medicine release from the diluted SMEDDS. The higher
the polarity, the quicker the drug is released from the ail
droplet into the aqueous phase [79].

Stability Assessment

Stability tests are carried out on the formulation that is
placed inside gelatin capsules in accordance with ICH
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requirements. At regular intervals, samples must be collected
and examined for appearance, colour, drug content, pH of
the diluted formulation, and dissolving profile. If no one of
these features change athough the formulation is being
stored, it can be thought to be stable [80].

6. CONCLUSION

Self-microemulsifying drug delivery devices are a cutting-
edge and efficient way to increase the oral bioavailability of
several pharmaceuticals that are poorly water soluble, only if
that the medication is potent and has a high lipid solubility.
SMEDDS has been demonstrated to make very hydrophobic
medications with good solubility (>50 mg/mL in
triglycerides) and a high octanol:water partition coefficient
more easily transported through the lymphatic system.
Smaller droplets enable more rapid and efficient drug
release, which boosts bioavailability. The current review
focused on the development of pseudoternary phase
diagrams, and numerous tests necessary to produce a
trustworthy and stable dosage form. By leading added
research to develop SMEDDS with low-toxic surfactants and
to develop in vitro methodol ogies to better realize thein vivo
fate of these formulations, it is possible to increase the
marketability of SMEEDS.
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