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ABSTRACT
Oral route is most preferred one as there is ease of administration and it is a painless approach. This
favored route is restricted to those drug molecules that are absorbent over the gastric mucosa.
Solubilization in gastrointestinal tract is the rate limiting step for absorption of these drugs. Various
approaches in the formulation such as micronization, solid disbandment, and complexation with
cyclodextrins have been emerging rapidly. Self Micro Emulsifying Drug Delivery Systems (SMEDDS)
are the isotropic mixtures of natural or synthetic oils, solid or liquid surfactants or instead, single or
alternative hydrophilic solvents and co solvents that are having distinctive potential of forming fine oil
in water micro emulsions on mild turbulence subsequently followed by dilution in the aqueous media,
like in the fluids of GI tract. Self Micro Emulsifying Drug Delivery System (SMEDDS) favorably
provide the dissolved drug form and also its small size of droplets imparts substantial interfacial area for
the absorption of drugs. It can simply get penetrated into the gastrointestinal tract which is the major
advantage over other emulsions. The major hindrance for the progress of SMEDDS is the insufficiency
of better base in-vitro models for the evaluation of the formulations. Various excipients used are Tween
80, Cremophor RH 40, Polyethylene glycol 400, Labrafac Lipophile WL 1349 etc. The main aim of this
is to augment the oral bioavailability of poorly water soluble drugs which may be a promising approach
in future.
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Cyclodextrins, Oral bioavailability, Self Micro Emulsifying Drug Delivery Systems (SMEDDS),
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INTRODUCTION
Oral route for administration is considered to be
the paramount among all the other routes of drug
administration. Nevertheless, this favored route is
restricted to those drug molecules that are
absorbent over the gastric mucosa. About 40% of
new chemical systems show indigent aqueous
solubility and give an extensive challenge to
present day drug delivery system, due to their
low bioavailability.
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Solubilization in gastrointestinal tract is the rate
limiting step for absorption of these drugs. These
drugs are systematized as drugs of class-II by the
system of biopharmaceutical classification
(BCS), having deprived aqueous solubility and
elevated permeability. Various approaches in the
formulation such as micronization, solid
disbandment, complexation with cyclodextrins
have been emerging rapidly1. There are few
commencements
to
upgrade
the
oral
bioavailability of the drugs which are poorly
water soluble2. Certainly, in few specified cases,
these approaches have been very efficient. To
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enhance the oral bioavailability of poorly water
soluble drugs, contemporarily more surveillance
is on formulations that are lipid based. Hence,
particular prominence is on Self Micro
Emulsifying Drug Delivery System (SMEDDS)3.
Self Micro Emulsifying Drug Delivery Systems
(SMEDDS) are the isotropic mixtures of natural
or synthetic oils, solid or liquid surfactants or
instead, single or alternative hydrophilic solvents
and co solvents that are having distinctive
potential of forming fine oil in water micro
emulsions on mild turbulence subsequently
followed by dilution in the aqueous media, like in
the fluids of GI tract. The turbulence required for
the self emulsification is allocated by the
digestive motility of the stomach and the
intestine, as SMEDDS gets dispersed rapidly in
the gastrointestinal tract. The fundamental
variation between Self Emulsifying Drug
Delivery System (SEDDS) which is also known
as Self Emulsifying Oil Formulation (SEOF) and
SMEDDS is that, SEDDS basically create cloudy
emulsions having a droplet size ranging in
between
100-300
nanometers,
whereas,
SMEDDS form translucent micro emulsions
having a droplet size below 50 nanometers and
also other major difference between these two is
that when compared to SMEDDS which is
having an oil concentration of 20%, SEDDS is
having higher oil concentration of about 4080%4. Micro emulsions, because of their water
content can’t be encapsulated in the soft and hard
gelatin capsules. Nevertheless, the deprived
acquiescence and acceptance by the patients is
because of the inferior palatability which is due
to the lipidic admixture5. A practical alternative
is Self Micro Emulsifying Drug Delivery System
(SMEDDS) which is system of micro emulsion
that is anhydrous in form6. Self Micro
Emulsifying Drug Delivery System (SMEDDS)
favorably provide the dissolved drug form and
also its small size of droplets imparts substantial
interfacial area for the absorption of drugs7,8.
Classification System of Lipid Formulation
This system was established in 2000 as a
working model9. The foremost aim of this system
is to validate in vivo analysis to elucidate more
© Copyright reserved by IJPRS

promptly and eventually, to promote the
recognition of the thermo stable relevant
formulations for certain drugs8.

Figure 1: Self-Emulsification process33
TYPE-I: This system contains the formulations
which include drugs in the solutions in
triglycerides and glycerides that are mixed type
or emulsions that are oil in water type which the
emulsifiers of low concentrations stabilize10. This
type
of
lipid
formulation
constitutes
comparatively comprehensible formulation for
the effective drugs or the drugs which are
favorably lipophilic1.
TYPE-II: This type of lipid formulations mainly
represents the SEDDS11. The Self emulsification
is predominantly acquired when the contents of
the surfactants are over 25% (w/w)12. The asset
of conquering the deliberate dissolution phase
distinctively noticed with solid dosage forms is
basically rendered by the Type-II lipid based
formulations. And also initiates enormous
interfacial areas which sequentially permit
systematic segregation of the drug between the
droplets of oil and aqueous phase where
absorption eventuates13,14.
TYPE-III: These are often denoted as Self
Micro Emulsifying Drug Delivery System
(SMEDDS) and can be moreover isolated into
Type III A and III B formulations so as to
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recognize further hydrophilic systems where
hydrophilic surfactant and co solvent content
raises and the content of lipid diminishes. In
contrast to Type III A formulations Type III B
distinctively attain substantial rate of dispersion1.
TYPE-IV: So as to achieve the contemporary
mode to formulations that mainly comprises of
co solvents and surfactants that are hydrophilic,
this Type-IV was currently adjoined9.



The major drawback of this system includes
the precipitation of lipophilic drugs, because
the co-solvents that are volatile in the
standard self micro emulsifying formulations
usually drift into the soft or hard gelatin
capsule shells.



Because of the dilution effect of solvents that
are hydrophilic, the susceptibility of
precipitation of drug on dilution may
progressively get elevated.



The other drawback is the antagonizing
effects in the gastrointestinal tract, which is
caused due to the chemical uncertainties of
the drugs.



It becomes more challenging to validate, as
the system contains various elements in its
formulation.17

Advantages


SMEDDS show a greater enhancement of
oral bioavailability.15



There is a high proficiency
manufacturing and also in scale-up.



Decrease in the food effects and also the inter
and intra subject instability.16



The peptides that are susceptible to
enzymatic hydrolysis in the gastrointestinal
tract are distributed by SMEDDS.

in

the



SMEDDS belongs to the thermodynamics
stable system, and hence it is convenient to
preserve it.



SMEDDS provide various alternatives for
delivery such as tablet formulation or filling
of soft or hard gelatin capsules.



SMEDDS that form micro emulsions show
better stability and also optical transparency.



It can simply get penetrated into the
gastrointestinal tract which is the major
advantage over other emulsions.

Disadvantages


The major hindrance for the progress of
SMEDDS is the insufficiency of better base
in vitro models for the evaluation of the
formulations.



Usually, the conventional procedures for
dissolution will not work at all, because these
formulations probably are based upon the
digestion precedent to the drug distribution.



This kind of in vitro representation requires
additional progress and also approval prior to
the assessment of its potency.
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Formulation of SMEDDS
SMEDDS mainly contains surfactants that are
hydrophilic, oil and a co-solvent. To particular
combinations of the pharmaceutical excipients,
this approach of self emulsification is definite. It
mainly rely on the oil type, pair of the surfactants
and the ratios, the concentration of surfactant ad
also the temperature at which this self
emulsification takes place. The recognition of
certain combinations of the excipients and then
the interpretation of phase diagram that exhibits
diverse excipient concentrations of this self
emulsification is the foremost step in the
formulations of SMEDDS. For the production of
this system or any other lipid formulation that is
stable, correlative mixing of the excipients is
necessary. The surfactants that are hydrophilic
and also the co-solvents are generally not
compatible with that of Long Chain
Triglycerides. However, the mixed glycerides
which are known to be the polar oils exhibits
uniformity with the hydrophilic surfactants so as
to achieve the miscibility with these surfactants
and it usually assist in the self-dispersion. It is
necessary to carry out the physical stability tests
of the formulations required, to avoid the
incompatibility on storage due to the variations in
the chemical nature of the lipids. The waxy
excipients, if used in the formulation, should be
221
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melted prior to weighing and then combined with
the other liquid excipients18. The following steps
must be taken into account in the formulation of
SMEDDS.

glycol fatty acid esters. It helps in enhancing the
solubility of propellants24.



The dissolution of drugs in various cosolvents, oils and surfactants.



The choice of these co solvents, oils, and
surfactants depending upon the solubility and
also the construction of a phase diagram19.



The development of the formulation of
SMEDDS, by solubilizing the drug in oil, co
solvent or surfactant.

It can be used for oral, rectal, topical, parenteral,
ophthalmic delivery of drug. In case of poor
water soluble drugs, Polyethylene glycols which
are of liquid grade are widely employed as cosolvents that are water-miscible having
acceptable properties of a solvent. Because of
this, these are employed in lipid based
formulations or drug delivery systems.25

The inclusion of a drug to this system is probably
more unfavorable due to the interference with
self emulsification which may cause the
modification in the ideal oil-surfactant ratio. So,
it mainly requires the phase-diagram and preformulation studies in the formulation of
SMEDDS. These formulations include gelling
agent or a polymer, in case of the prolonged
SMEDDS20.
Excipients Used in SMEDDS
There are various excipients used in the
formulation of this drug delivery system. Some
of them are as followsTween 80
They may be used as emulsifiers in some oil-inwater type of emulsions. At the time of freezedrying, this excipient obstructs the proteins from
superficially persuaded contamination21. This
excipient is FDA approved and is used as oral
administration of a drug. It is widely used as a
partial fatty acid ester of sorbitol and is probably
applicable as a hydrophilic non-ionic surfactant
(HLB-15) in many formulations containing selfdispersion technique22.
Cremophor RH 40
For several hydrophobic Active Pharmaceutical
Ingredients (APIs) and essential oils, Cremophor
RH 40 acts as a solubilising agent. It also acts as
an emulsifier in various emulsions23. Cremophor
RH 40 is a polyoxyethylene derivative of castor
oil and has a HLB value 14-16. It comprises of
glycerol polyethylene glycol and polyethylene
© Copyright reserved by IJPRS

Polyethylene glycol 400

Labrafac Lipophile WL 1349
It possesses a HLB value 1 and it is a triglyceride
of medium chain basically of fractionated
vegetable C8 and C10 fatty acids. It can majorly
be used as a vehicle in various self-emulsifying
drug delivery systems and also in creams,
ointments, suspensions etc… It can also be
widely used in tablets as an anti-adherent,
whereas in capsules it may be used as filler. It
has eminent properties such as easy penetration
into the skin, spreadable property and many
others.26
Capyrol 90
It mainly possesses 90% C8 fatty acid monoester.
It is mainly used as an emulsifier in SMEDDS
and is soluble in chloroform, ethanol, vegetable
oils etc…and insoluble in water27.
Transcutol P
In case of poor water soluble drugs this excipient
has eminent solvent properties. It increases
penetration and permeation of the drug and is
majorly employed as a co solvent in selfemulsifying drug delivery systems28.
Self Emulsification Tests
SMEDDS are either the Nano emulsions or
opaque emulsions which exhibits easy phase
dissociation. For the evaluation of SMEDDS, its
dispersion clarity and stability, the following
steps are performed.
Solubility of the Drug
To evaluate the solubility of the drug in
SMEDDS, in a small quantity of excipient which
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is set in micro tubes, surplus amount of drug is
included in it and this amalgam is whirled. Then
to enhance the solubilisation of drug, this is
probably being heated in a water bath at 400C. To
reach at an equilibrium state, the mixture is now
set at room temperature for 2 days after
continuous shaking. And then, at 2500-3000 rpm
for 20 minutes, this is centrifuged. The
supernatant obtained is diluted with alcohol and
is then evaluated with UV spectroscopic
method29.
Size of the Droplet and the Zeta Potential of
Nano Emulsions
Using Dynamic-Light Scattering technique, the
size of the droplet and zeta potential of a
nanoemulsion, which in case of SMEDDS is
uniformly dispersed in water (400-500ml), is
probably evaluated.
Morphological Testing of Solid SMEDDS
This is carried out with the use of Electron
Microscope. With the help of double side
adhesive carbon tape, the samples for testing are
set on a stump of aluminum and further allowed
to carry out electrical conduction after coating
with palladium. To envision the samples a
voltage of 5kV is applied.
Differential Scanning Calorimetry
Using Differential Scanning Calorimetry, the
state of SMEDDS is identified. The samples of
these are allowed to move on DSC for
evaluation. The samples are scanned and the
required information for evaluation is obtained
using Pyris Manager Software.
Powdered X- ray Diffraction
This test is made possible using X- Ray
diffractometer. With the use of monochromatic
radiations, such calculations are performed. And,
after the analysis the samples are encased in
aluminum holder of sample with the help of a
glass slide.
Mechanism of Self Emulsification
Generally, the standard emulsions are composed
of two non-miscible liquids like water and oil
which is further stabilized by an emulsifying
© Copyright reserved by IJPRS

agent. In between these two phases, the surface
area enlargement is generated during the
formation of an emulsion. The surfactant
molecule that produces a kind of film throughout
the internal phase droplet stabilizes the emulsion.
Generally, during the formation of an emulsion,
profuse surface free energy relies on the size of
the droplet and the interfacial tension.
The decrease in the free energy and the
interfacial tension occurs probably resulting in
the dissociation of two phases, if the emulsion is
not stabilized by the addition of surfactants30.
Whereas, in case of SMEDDS, the free energy is
very poor and sometimes may be positive or
negative that leads to spontaneous emulsification
which is thermodynamic.
Self emulsification usually takes place due to the
entry of water into Liquid Crystalline phase.
There is a formation of the droplet or the
interface disturbance is created, after the entry of
water to a definite level. This Liquid Crystalline
phase is regarded as the most important phase for
the prominent stability of nanoemulsion in
opposition to the coalescence31,32.
CONCLUSION
Several attempts are been made to achieve the
enhancement of the oral bioavailability of poorly
water soluble drugs. SMEDDS enhances the
solubility of the drug in the GIT and can be
potentially used. Regardless of substantiate
potential of these systems, very few products that
are lipid based are found to be profit oriented.
This is due to the deprived implementation of
newer technologies. But there is a wider range of
reflection through this system of drug delivery
due to the fact of in vivo studies in humans.
Perhaps, due to the lack of in vitro studies, which
are predictive to in vivo studies has been
effectively restraining the progress of these self
micro emulsifying drug delivery system.
Although, considerable efforts have already been
made to improve the oral bioavailability through
these systems. Furthermore, the extensive and
continuous comparison of in-vitro and in-vivo
studies is essential for the progress of these drug
delivery systems in the foreseeable future.
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