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ABSTRACT

Drug delivery methods based on lipids have been used to create hydrophobic pharmaceuticals, allowing us to
improve via penetration membrane biologicals while also protecting active components from the harsh in-vivo
environment, thereby increasing bioavailability. The current study used different ratios of surfactants, lipids, and
co-surfactants to build a loaded drug in a self-emulsifying drug distribution system (SEDDS) to inhibit first-pass
metabolism. The emulsification zone was calculated using a pseudo-ternary phase diagram that was created. A 35-
40 % of newly introduced medications have low water solubility, resulting in poor dissolution and absorption.
There is no bioavailability, as well as significant heterogeneity within and between subjects, and no dosage
proportionality. The current studies provide an up-to-date overview of SEDDS advancements in structure,
assessment, and multiple dosage form innovative processes liquid SEDDS. SEDDS are solid conversion solids
with numerous applications. By increasing medication solubility and reducing gastrointestinal discomfort, this
formulation improved bioavailability. Because over 40% of novel medicinal hydrophobic chemicals are found in
nature, SEDDS research will continue, and more medicinal compounds manufactured as SEDDS will be used
currently available in the market future. Furthermore, at half the dosage of medicine in SEDDS formulation, the
improved formulation had revealed equal therapeutic effectiveness (anti-hypertensive) to the advertised tablet.

KEYWORDS: Isotropic emulsions, Bioavailability, Medication delivery that self-emulsifies systems.

INTRODUCTION

Drug delivery methods that self-emulsify (SEDDS) have
been popular throughout the last few years as a strategy
to boost poorly absorbed nutrients' oral bioavailability
substances drugs soluble medicines in water, such as
herbal products or their phytoconstituents. An isotropic
oil, surfactant, and other ingredients co-surfactant/co-
solvent applied during this type of lipid-based
formulation.

When SEDDS become acquainted with stomach juices,
they produce homogeneous, thermodynamically stable
nano emulsions (o/w). SEDDS offers several advantages
over other lipid-based delivery systems. It protects the
drug or active ingredient from the intestinal environment
(GIT), inhibits P-glycoprotein-mediated drug efflux and
first-pass gut metabolism, increases permeability and
lymphatic transport, improves drug plasma concentration
profile control, and improves effectiveness of medication
loading and stability. With slight agitation generated by
stomach motility, these systems create fine emulsions (or
micro-emulsions) in the stomach intestines (GIT).
Oil/surfactant ratio, surfactant concentration droplet
polarity, emulsion polarity size, and charge are all
important factors in oral medication absorption from
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SEEDS. The utilization of SEDDS in the elaboration of
peptide-protein pharmaceuticals to solve in vivo stability
issues stems from the formulations' protective action
against enzymes across stomach and intestines
Characterization experiments were completed with the
goal of improving formulation parameters and assess the
permeation-enhancing impact of these new formulations.

However, self-organizing systems frequently contribute
to an improvement in the clinical index of lipophilic
medicines through increased solubilization and changes
in pharmacokinetic profiles. Recent research provides an
up-to-date overview of SEDDS improvements in terms
of structure, assessment, multiple and dosage forms, and
innovative liquid SEDDS processes. SEDDS that are
solid-solid have a wide range of applications.

Different approaches, such as salt creation, solid
dispersion, and complex formation, can help to improve
this. Compounds for increasing the solubility of
lipophilic substances. The excipients used in the
development of SEDDS formulations not only allow for
the creation of weakly water-soluble pharmacological
molecules, but they also have an impact on the
medication's intestinal permeability.™
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Fig. no. 1: Biophamaceutical classification system class 11 to 1V drugs employing SEDDS.

SEDDS formulations are distinguished by their tiny
droplet size, mucus penetration, and protease resistance
every one of which, help to overcome problems
encountered during the presidency of a medicament.["®
Traditional formulations for SEDDS are often
manufactured as liquid pre-concentrate forms, allowing
the drug molecule to be used in a little amount in a small
number of different dose types while also providing
stability, storage, and transport benefits. in addition for
dealing with problems.

Solid dosage forms, the opposite is true, are easier to
utilize, leading in improvedpatient compliance in the first
place. The SEDDS (Self-Emulsifying Drug Delivery
System) is now gaining popularity. SEDDS have an
isotropic  distribution.  Combinations  of  co-
solvents/surfactants with a hydrophilic solvent or many
with the unique capacity to create oil-in-water (o/w) fine
microemulsions after light In aqueous mediums GI, for
example fluids, Dilution and agitation are required.

Self-emulsifying mechanisms for delivering drugs are
lipid-based formulation techniques, and their potential to
provide a major solution to the solubility challenges that
most antihypertensive medicines confront, including

When
SEDDS
administered
orally

Oilin SEDDS
stimulates bile
secretion

Drug present in oil
further emulsified with bile salt

Lipid droplet
containing drug

their simplicity of manufacture, make them a popular
alternative. Physical Spray-drug be applied to convert
SEDDS formulations into solid dosages together with
capsule filling types of age.[*%%

These types of age methods then been employed on
many SEDDS come in several forms. Formulations,
particularI?/ when  anticancer  medications  like
docetaxel,™  curcumin,®@  tacrolimus,*®  and
sirolimust¥ are included, in addition anti- inflammatory
pharmaceuticals like dexibuprofen™® and flurbiprofen.!**!
The excipients utilised in the growth SEDDS that are
solid are the same as those used in liquid SEDDS;
however, extra excipients should be chosen in the
evolution of according to the situation solidification
procedure.

SNEDDS (Self-Nano Drug Delivery Emulsifier
System): SEDDS produces nano- emulsions. Regardless
of production technique, They're a mixed bag. Two non-
mixable liquids (oil-in-water [O/W] or water-in-oil
[W/O]) mixed together. with the dimensions of an
average droplet a on a nanometric scale (usually 20-200
nm).

It comein
contact with
aqueous fluid in
SIT,
spontaneously
forms emulsion.

droplet

‘ Triglycerides Hvdrolvzed L
metabolized by lipase Mono.di-
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Fig. no. 2: Mechanisms of self emulsifying drug delivery system.
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Table no. 1: Differences and Similarity between SEDDS and SMEDDS.

Sedds

| Smedds

Difference

1. A simple binary formulation containing the drug
and a lipidic surfactant and oil capable of self-
emulsifying when in contact with gif.

1. They are made up of the drug compound, a
surfactant, a co-surfactant, and oil for the lipid
phase.

2. The dispersion's lipid droplet size ranges from
200nm to 5m, providing a large surface area
absorption and a turbid appearance.

2. Lipid droplet size in dispersion ranges from
less than 200 nm and appears optically clear to
translucent.

3. Sedds are thermodynamically unstable in water
or physiological fluids.

3. Smedds are thermodynamically stable in
physiological fluids or water.

4. The oil concentration ranges between 40-80%.

4. Concentration of oil <20%

5. Sedds optimization requires the use of a ternary

phase diagram.

5. Smedds optimization requires a pseudo ternary
phase diagram.

Similarities

In contact with gif, form a fine oil-in-water dispersion.

Seed benefits™

agrwdE

Rapid onset of action.

Drug dose reduction

Manufacturing and Scale-up Ease

Increased bioavailability in the mouth.

Increased oral bioavailability allows for dosage
decrease.

More consistent medication absorption temporal
patterns.

Drugs are targeted to a specific absorption window
in the in the digestivetract.

Drug(s) protection against the gut's hazardous
environment.Controlling delivery profiles is number.

Disadvantages of sedds™

1.

2.

Due to the to the top content, there is a risk of drug
instabilities.

In self-emulsifying formulations, the increased
surfactant concentration irritates the gastro-intestinal
tract.

Before the strength of this in vitro study model can
be assessed, It has to be further developed and
validated.

Sedds propertiest

1.

They are able to self-emulsify swiftly in the fluids of
the gastrointestinal tract and create a thin o/w
emulsion under the effect o mildly agitated produced
via peristaltic mechanisms motions of the gastro-
intestinal tract.

Drugs (hydrophobic or hydrophilic) can be
successfully incorporated into the oil surfactant
mixture.

They are suitable for both liquid and solid dose
forms.

In comparison to traditional dosage forms, they
require a lower medication dose.

Composition of sedds

SEDDS are diverse collection of materials.

The

following elements must be considered.

1.
2.
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The nature of the oil-surfactant combination
The concentration of surfactant
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3. The self-emulsification temperature

Qils: Qils: Qils have the ability to solubilize. a precise
amount The most common type of lipophilic medicine is
essential since it's an excipient it aids self-emulsification
and increases the proportion of lipophilic medication
delivered via the lymphatic system of the intestines,
resulting in increased Gl absorption. SEDDSs were
created using oils containing long-chain triglycerides and
medium- chain triglycerides varying degrees of
saturation. Because of their formula, Vegetable oils that
have been changed or hydrolyzed have made a
contribution. significantly to the success of SEDDSs.
Novel semi synthetic medium-chain triglyceride oils
contain surfactant qualities and are frequently used to
replace traditional medium chain triglyceride oils.

Surfactant: Cremophore, Tween, Labrasol, Labrafac
CM 10, and other nonionic surfactants with a high
hydrophilic-lipophilic  balance (HLB) value are
employed inthe development of SEDDSs . In order to
generate a stable SEDDS, the surfactantstrength typically
varies from 30-60% w/w in the formulation. The
hydrophilicity and HLB of surfactants are high.

Cosurfactant/Co-solubilizers: The creation of an
optimal SMEDDS necessitates rather Surfactant
concentrationsthat are too high (usually greater than 30%
w/w), yet this produces GI discomfort. As a result, co
surfactant is utilized to lower surfactant concentration.
Combined with the co-role surfactant's is to lessen is to
reduce interfacial tension to an extremely low, even
transiently negative value. At this point, the contact
expandsto create finely distributed droplets, which then
absorb additional surfactant and/or co-surfactant until
their bulk condition is reduced enough to restore positive
interfacial tension.

The micro emulsions are created by a process known as
"spontaneous emulsification." Organic solvents like as
ethanol, propylene glycol (PG), polyethylene glycol
(PEG), and others that are appropriate for absorption by
mouth may aid in the dissolution of significant doses of
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either. Although alcohol- free self-emulsifying micro
emulsions have been documented in the literature, the
hydrophilic surfactant or drug in the lipid base can
operate as a co-surfactantin Drug delivery methods that
self-emulsify. Capyrol 90, Capmul, lauroglycol, and
diethylene glycol monoethyl ether are examples of
cosurfactants/cosolvents (transcutol).

European Journal of Biomedical and Pharmaceutical Sciences

SEDDSs are created by combining two or more
SEDDSs.

For encapsulating in hard or soft gelatin or mixes, a
variety of combinations can be created that disperse to
produce tiny colloidal particles emulsions, Excipients are
available in a wide range of liquid or waxy forms,
ranging from oils to biological lipids, hydrophobic and
hydrophilic surfactants, and more. Water soluble
cosurfactant/cosolvents.

Table no. 2: Examples of oils, Surfactants and Co-surfactants.

Oils Surfactants Co-surfactants/Co-solvent
Cotton seed oil Polysorbate 20 (Tween 20) Span 20
Soybean oil Polysorbate 80 (Tween 80) Span 80
Corn D-alpha Tocopheryl polyethylene glycol Capryol 90
1000 succinate (TPGS)
Sunflower oil Polyoxy-35-castor oil (Cremophor RH40) | Lauroglycol
Castor oil Polyoxy-40- hydrogenated castor oil Transcutol
(Cremophor RH40)
Sesame oil Labrasol Capmul
Peanut oil Ethanol
Labrafac oil Polypylene glycol
Labrafil Polyethylene glycol

Mechanism of self-emulsification

Self-emulsification happens when the entropy shift
favoring dispersion is larger than the energy necessary to
expand the surface area of the dispersion, according to
Reiss™. energy that is available for free a traditional. The
energy has a direct effect on emulsion. necessary to
produce between the oil and the water, phases,and may
be expressed as follows:

DG=SNpr 2s

Where DG denotes the process's free energy(lgnoring
mi's free energy) N isthe number of droplets in the
mixture), radius, and s denotes the interfacial energy.
There are two stages of an Emulsions have a tendency to
separate. over time, reducing the interfacial area, and the
emulsion is then stabilized by emulsifying agents, which
produce a monolayer of emulsion droplets, decreasing
the energy transfer between the two surfaces, and
preventing coalescence.

Biopharmaceutical aspects

The capacity of lipids and/or food to improve the
bioavailability of weakly water-soluble medicines has
been well examined, and interested readers shouldconsult
these publications for more information.’*® Although
the exact processes are unknown, it is widely assumed
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that lipids can increase bioavailability through a humber
of methods, including.

Gastric alterations (Reduction) in gastric transit:
Delivery towards the absorption location and lengthening
the dissolution time.?!

Increased solubility of effective luminal drugs: Lipids
are found in the body . The presence of lipids in the
stomach and intestines promotes the production of bile
salts and biliary lipids produced by the body. Two types
of biles salts such ass phospholipids and cholesterol,
resulting in the emergence of BS/PL/CH mixed micelles
in the intestines and increase in the Gl tract solubilization
capacity.

Stimulation of intestinal lymphatic transports: Lipids
may boost the extent of lymphatic transportation and
increases bioavailability directly or indirectly by
reducing first-pass metabolism{®?*! for highly lipophilic
medicines

Shifts in the biochemical barrier function of the Gl
tract: Certain surfactants and lipids as suggested by the
p-glycoprotein influx pump, ma}/ limit the degree of
electrocyte-based metabolism(®*?*! and may also have a
calming effect and the activity of intestinal efflux
transporter.
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Fig. no. 2: Physiological pathways that result in reduced drug bioavailability via oral conventional dosage form.

Changes in the GI tract’s physical barrier function:
Permeability enhancing effect have been demonstrated in
lipid digestions, different lipids combinations products,
and surfactants.[®®?” Passive intestinal permeability, on
the other hand, regard to exist a considerable obstacle
Bioavailability refers to the capacity of a substance to be
absorbed into the body. Most poorly water-soluble and
especially lipophilic, medicines.

Effects of oil on absorption: with gentle agitation, such
composition generates an oil -in water emulsion, which
may gastrointestinal motility is a term used to described
the movement of food through the digestive tract. The
plasma level -time profile is a graph that shows how
plasma level changes over time .also more repeatable
with a SEDDS. Various physiological processes, such as
enhanced gastrointestinal motility, increased bile flow
and drug solubilization, and improved mucosal
permeability.

Characterization of sedds

Visual examination is the most common method of self-
emulsification assessment The pace at which
emulsification, droplet size distribution, and turbidity
measurements might all be used to determine the
effectiveness of self-emulsification.

1. Visual assessment: This might provide vital
information just on mixture's ability to self-emulsify
and micro emulsify as well as the resulting
dispersion properties, that results.

2. Turbidity measurement: This is to determine if the
dispersion reaches a point of equilibrium quickly
and in a repeatable time to detect efficient self-
emulsification.

3. Droplet size and Particle size measurements: The
size of emulsion droplets is determined using photon
correlation spectroscopy (PCS), dynamic light
scattering (DLS), or Laser Diffraction Techniques.
Particle Size Analyzer, Mastersizer, Zetasizer, and
other instruments capable of measuring sizes
between 10 and 5000 nm are available for particle
size measurement.

4. Zeta potential measurement: This is used to
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determine the droplet's charge. Because Fatty acids
that aren't bound together are present in typical The
charge on an oil droplet is SEDDSs. is negative.

6. Determination on Self-emulsification time,
dispersibility: Self-emulsification time,
dispersibility, appearance, and flowability were
measured and evaluated using the methodology
given by H. Shen et al. for formulation grading.
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