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Aim: The aim of this research was to formulate and
evaluate Solid Self-Micro emulsifying Drug
Delivery Systems.

Methodology: The SMEDDS was prepared by oil
and surfactant mixtures (Smix) and at different
ratios. Ternary phase diagrams were constructed
using water titration method.Mixture was solidified
with four kinds of adsorbents, Lactose, Dextran,

magnesium alminometa silicate (Neusilin TM US2),
and microcrystalline cellulose. The S-SMEDDS was
evaluated for phase separation study, drug content,
% transmittance, globule size, Fourier Transform
Infra-red (FTIR) spectroscopy, Differential scanning
colorimetry, and particle size and zeta potential
measurement. Optimized S-SMEDDS formulations
were then selected for in- vivo and in-vitro
bioavailability study.The Solid-SMDDS formulation
showed release faster as compared with the plain
drug and conventional marketed formulation,
showed a limited dissolution rate. It has been found
that dissolution profile of Pravastatin sodium from
Solid- SMEDDS was much improved than
Pravastatin sodium.Thus, the study confirmed that
the SMEDDS formulation can be used as a possible
alternative to traditional oral formulation of
pravastatin sodium to improve its solubility and
bioavailability.

Results & Discussion: The optimized S-SMEDDS,
the phase separation were not found, Drug content
were found to be

4.370 mg/ml , % Transmittance were found 95.05%,
Globule sizes were found 13.0lpm and the
interaction of drug and polymer was performed using
Fourier Transform Infra-red (FTIR) spectroscopy ,
Differential scanning colorimetry, particle size and
zeta potential measurement. The results obtained by
In vitro drug release were found to be 102.38% at 40
min and In vivo bioavaibility study were found to be
98.7 (mcg/ml).In-Vivo and In-Vitro dissolution
studies The Solid-SMEDDS formulation showed
release faster as compared with the plain drug and
conventional marketed formulation, showed a

limited dissolution rate.

Conclusion: The significant dissolution of
pravastatin in almond oil an oil phase selected for
formulation also shows significant antilipidemic
activity as mentioned in literature. From the in-vivo
studies it was confirmed that bioavailability of S-
SMEDDS increased significantly compared with
pure Pravastatin sodium.

I.  Introduction

Pravastatin sodium is a widely prescribed
HMG-CoA reductase inhibitor used for the treatment
of hyperlipidemia and prevention of cardiovascular
diseases. Despite its therapeutic effectiveness, its
oral bioavailability remains relatively low due to
limited intestinal permeability and extensive first-
pass metabolism.

Improving the dissolution characteristics of
poorly soluble drugs has become a major challenge
in pharmaceutical formulation development. Among
various lipid-based drug delivery systems, Self-
Microemulsifying  Drug  Delivery = Systems
(SMEDDS) have emerged as one of the most
effective techniques to improve oral absorption.

SMEDDS are isotropic mixtures consisting
of oils, surfactants, and co-surfactants that
spontaneously form fine oil-in-water
microemulsions under mild gastrointestinal
agitation. The resulting microemulsion possesses a
very small droplet size, providing a large interfacial
surface area that facilitates rapid drug dissolution and
absorption.

Although liquid SMEDDS improve drug
solubility, they often suffer from leakage, instability,
poor portability, and manufacturing challenges.
Conversion of liquid SMEDDS into Solid SMEDDS
(S-SMEDDS) combines the advantages of lipid-
based formulations with the convenience and
stability of solid dosage forms.

The present investigation focuses on the
development of an optimized S-SMEDDS
formulation of Pravastatin sodium using almond oil,
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Tween 80, and PEG 200 followed by adsorption onto
suitable solid carriers.

II.  Materials and Methods
Materials
Pravastatin sodium
Almond oil
Tween 80
PEG 200
Lactose
Dextran
Neusilin® US2
Microcrystalline cellulose
All chemicals were of analytical grade.

Preparation of Liquid SMEDDS

Liquid SMEDDS formulations were prepared by
dissolving Pravastatin sodium in mixtures of almond
oil, Tween 80, and PEG 200 at different ratios. The
mixtures were vortexed until a clear isotropic system
was obtained.

Construction of Ternary Phase Diagram

The aqueous titration method was employed for
constructing ternary phase diagrams.

Different proportions of:

. Oil
. Surfactant
. Co-surfactant

were titrated with distilled water under continuous
stirring. The transparent microemulsion region was
identified visually and plotted to determine the
optimized composition.

Preparation of Solid SMEDDS
The optimized liquid SMEDDS formulation was
adsorbed onto four different carriers:

. Lactose

° Dextran

. Neusilin® US2

. Microcrystalline Cellulose

The adsorbed mixtures were dried and passed
through a sieve to obtain free-flowing S-SMEDDS
powder.

Evaluation of S-SMEDDS

The prepared formulations were evaluated for:
Physical appearance

Phase separation

Drug content

Percentage transmittance

Globule size

FTIR spectroscopy

Differential Scanning Calorimetry (DSC)
Particle size

Zeta potential

In vitro dissolution

In vivo bioavailability

III.  Results and Discussion
Phase Separation
No evidence of phase separation was observed
during the stability study, indicating excellent
thermodynamic  stability of the optimized
formulation.

Drug Content

The optimized formulation exhibited a drug content
of 4.370 mg/mL

indicating uniform drug distribution throughout the
formulation.

Percentage Transmittance

The optimized formulation demonstrated 95.05%
transmittance
confirming
microemulsion.

formation of a  transparent

Globule Size

The average globule size was found to be 13.01 pm
which contributes to increased interfacial surface
area and enhanced dissolution.

FTIR Analysis

FTIR spectra confirmed that no significant
interaction occurred between Pravastatin sodium and
formulation excipients. Characteristic peaks of the
drug remained unchanged, indicating chemical
compatibility.

Differential Scanning Calorimetry

DSC thermograms indicated reduction in drug
crystallinity after incorporation into the SMEDDS
system, suggesting molecular dispersion of the drug
within the lipid matrix.

Particle Size and Zeta Potential

Particle size analysis confirmed uniform droplet
formation, while zeta potential values indicated
adequate electrostatic stability of the optimized
formulation.

In Vitro Drug Release

The optimized S-SMEDDS demonstrated rapid drug
release.

Maximum cumulative drug release: 102.38% within
40 minutes
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In comparison, the marketed formulation and pure
drug exhibited significantly slower dissolution.
Rapid dissolution may be attributed to:

. spontaneous microemulsion formation
. increased surface area

. reduced drug crystallinity

. improved wetting

In Vivo Bioavailability

Pharmacokinetic studies demonstrated substantial
improvement in oral absorption.

Maximum plasma concentration (Cmax): 98.7
pg/mL

The enhanced bioavailability confirms improved
gastrointestinal absorption through the lipid-based
delivery system.

Table 1. Evaluation of Optimized S-SMEDDS
Parameter Result

Phase Separation Not observed

Drug Content 4.370 mg/mL

% Transmittance 95.05%

Globule Size 13.01 pm

FTIR Compatible

DSC Elglggix dispersed in lipid
In vitro Drug Release 102.38% (40 min)

Cmax 98.7 pg/mL

Iv. Discussion

The present investigation successfully
demonstrated that converting liquid SMEDDS into
solid SMEDDS preserved the advantages of the lipid
formulation while overcoming limitations associated
with liquid systems.

The selected almond oil exhibited excellent
drug solubilization capacity and has been reported to
possess beneficial antihyperlipidemic activity.
Tween 80 and PEG 200 effectively reduced
interfacial ~ tension, promoting  spontaneous
microemulsion formation.

Adsorption onto Neusilin® US2 and other
carriers produced free-flowing powders suitable for
oral dosage form development without affecting the
microemulsion characteristics.

The significant enhancement in dissolution can be
attributed to:

. increased drug solubilization

. reduced particle size

. prevention of drug precipitation
. increased surface area

. improved wetting

The enhanced plasma concentration observed during
the in vivo study further confirmed that improved
dissolution  translated into increased oral
bioavailability.

V.  Conclusion

The present study successfully developed
and optimized a Solid Self-Microemulsifying Drug
Delivery System (S-SMEDDS) of Pravastatin
sodium using almond oil, Tween 80, and PEG 200.
The optimized formulation exhibited excellent
physical stability without phase separation, high drug
content, and superior optical clarity. FTIR and DSC
studies confirmed compatibility between the drug
and formulation components.

The S-SMEDDS demonstrated
significantly enhanced in vitro dissolution (102.38%
within 40 minutes) and improved in vivo
bioavailability (Cmax 98.7 pug/mL) compared with
the pure drug and conventional marketed
formulation. The enhanced performance can be
attributed to spontaneous microemulsion formation,
reduced droplet size, improved drug solubilization,
and increased surface area.

Furthermore, almond oil not only served as
an efficient lipid vehicle but may also provide
additional antihyperlipidemic benefits. Overall, the
findings indicate that S-SMEDDS is a promising oral
delivery platform for improving the therapeutic
performance of Pravastatin sodium and may
represent a viable alternative to conventional oral
formulations.

Future Perspectives

Future studies should focus on:

. Long-term stability studies following ICH
guidelines.

. Scale-up and industrial manufacturing
feasibility.

. Pharmacokinetic and pharmacodynamic
evaluation in larger animal models and human
clinical studies.

. Development of S-SMEDDS into tablets or
capsules for commercial application.
. Comparative studies with other lipid-based

delivery systems to further optimize therapeutic
outcomes.
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