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AćĘęėĆĈę

Eprosartan Mesylate (EM), an angiotensin II receptor blocker used in the
treatment of high blood pressure. But poor solubility and bioavailability
(13%) of eprosartan mesylate is a major challenging factor for improving its
drug release rate. The main objective of the present work to develop and
characterize self micro emulsifying drug delivery system of eprosartan mesy-
late by using compatible oil, surfactant and co-surfactant. For the selection
of oil, surfactant and cosurfactant, solubility screening studies has been car-
ried out. The nine formulations are prepared using peppermint oil, tween
80 and PEG 400. A pseudo ternary phase diagram was prepared to deter-
mine the self emulsion region. Four optimized formulations were prepared
at 1:1 ratio(a mixture of surfactant and cosurfactant). These four formula-
tions were evaluated for self-emulsiϐication time, droplet size measurement,
drug content analysis robustness to dilution test, viscosity analysis, f.t.i.r. The
study and in-vitro diffusion studies. The ratio of scosmix (a mixture of sur-
factant and cosurfactant) of optimized formulation (pf5) was varied to pfa1
(2:1), pf2 (3:1), pfa3 (1:2) and compared with pure drug. The formulation
having pfa1 (2:1) shown drug release of 93.13 % in 330 minutes where as
pure drug showed a drug release of 54.51% in 330 minutes. So the prepared
SMEDDS formulations were efϐicient and better than the pure drug, and it fol-
lowed Korsmeyer pappes due to highest r2 value followed by Hixon crowel. It
was concluded that incorporation of eprosartan mesylate in selfmicroemulsi-
fying system is a great potential for improving the solubility and dissolution
rate of eprosartan mesylate.
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INTRODUCTION

Oral drug delivery is the most convenient and
preferable route for administrationof drugs because
of low cost and easy administration (Bindhani et al.,
2019). The oral route is the preferred route for
chronic drug therapy. The drug is having poor
solubility, and least dissolution has been reduced
bio availability, which is improved by enhancing its
drug absorption in gastro-intestinal ϐluids (Krishna-
iah, 2010). In the pharmaceutical industry, most
new developed small chemical compounds belong
to the BCS class II, which have the limitation of
low absorption capability in g.i. Fluids. The rate-
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controlling step for lipophilic compounds is the
absorption process (Porter et al., 2007). Various
efforts are made, those are not only helping to
enhance the oral bioavailability but also increase
their effectivity towards the clinical region. The
incorporationof the active lipophilic entity into solid
dispersion, self emulsifying drug delivery system,
inert lipid vehicles, such as oils, surfactant disper-
sions, and liposomes, which give a special advantage
towards bioavailability. Out of the several formula-
tion approaches, self-emulsifying drug delivery sys-
tems (SEDDS) have been proved an advanced and
reliable approach in improving the oral bioavailabil-
ity of poorlywater-soluble and lipophilic drugs (Kat-
teboina et al., 2009; Balakrishnan et al., 2009). The
clinical usefulness of the SEDDS is evident from
the commercially available formulations containing
cyclosporin A, ritonavir and Saquinavir. SEDDS are
oil, surfactants and/or cosolvents mixture which
develops a ϐine oil/water and/or water/oil emul-
sions upon dilution with aqueous ϐluid. Upon
invivo administration, self emulsiϐications persever-
ate within g.i. Fluid by the help of agitation pro-
duced bydigestivemotility of the stomach and intes-
tine (Porter et al., 2008). SEDDS have the capac-
ity to form small oil droplets (<5 µm) which stim-
ulate the release of the drug faster and rapid into
the aqueous phase (Porter et al., 2008). Formation
of the large interfacial area by the smaller size of
oil droplets which provide a large interfacial area
for pancreatic lipase hydrolyze triglycerides and for-
mation of mixed micelles which inϐluence the drug
release rapidly (Shah et al., 1994). The use of surfac-
tant for improving bioavailability by variousmecha-
nisms: (a) improved drug dissolution, (b) increased
intestinal epithelial permeability, (c) increased tight
junction permeability and (d) decreased GM efϐlux.

Eprosartanmesylate (EM) is an angiotensin II recep-
tor antagonist used in the treatment of high blood
pressure (Plosker, 2009). It is worked on vascular
AT1 receptors (postsynaptically) and presynaptic
AT1 receptors and is not afϐlicted by cytochrome P
450. It inhibits noradrenaline release and has a low
potential for metabolic drug interaction (Ruilope
and Jager, 2003). It is a class II drug which has low
aqueous solubility and high intestinal permeabil-
ity (Borker and Pawar, 2013). It has 13% absolute
bioavailability and exhibited 98% protein binding,
and the volume of distribution is 13L (Robins and
Scott, 2005). The critical aspect is low oral bioavail-
ability which due to its low solubility and dissolu-
tion rate. So our aimed to develop lipid-based drug
delivery system bywhich dissolution and ultimately
bioavailability is absolutely be improved.

MATERIALS ANDMETHODS

Eprosartan mesylate (EM) was a present sample
from Mylan Laboratories Ltd. (Nashik, India).
Almond oil, rice bran oil, Soybean oil, Peppermint oil
was supplied by Merck Pvt. Ltd. Castor oil was sup-
plied by Merck Pvt. Ltd. Tween 80, tween 20, span
20 and span 80 were supplied from Sisco research
laboratories Pvt. Ltd. PEG 400, PEG200, propylene
glycol, glycerol, PEG 600 were supplied from Sisco
research laboratories Pvt. Ltd.

Solubility studies
Various oils, surfactants and cosurfactants was
taken for identifying the maximum solubility of the
drug. An excess amount of drug was dissolved in
2ml of each oil, surfactants and cosurfactants. Then
each mixture were sonicated for 15 min at 40-500C
to facilitate solubilization. Then the mixtures were
vortexed for at least 5min for complete solubiliza-
tion of the drug. Then the mixture was centrifuged
at 3500 rpm for 30min. Then it is ϐiltered, and the
supernatant was suitably diluted with ethanol and
analyzed using UV spectrophotometer at 241 nm
placing ethanol as a blank (Sapra et al., 2012)
Construction of phase diagram
Pseudo-ternary phase diagram determines the self-
emulsifying region between oil, surfactant and
cosurfactant. Based on the analysis from solubil-
ity studies, the maximum solubility containing oil,
surfactant and cosurfactant were selected. At dif-
ferent ratio, nine self-emulsifying preparation was
made without a drug in which surfactants and co-
surfactants were blended together in 1:1 and 1:2
ratio individually. Pseudo ternary phase diagram
was prepared by water titration method. In the
above process, water is added dropwise into each
and every ratio of a mixture with constant stir-
ring. The amount of water at turbidity produced
was noted and was considered as the endpoint of
the titration. Here water, oil, a mixture of sur-
factant and cosurfactant are variables to construct
ternary phase diagram. A phase diagram was built
up for identifying the self-emulsifying region using
CHEMIX school 4.0, ternary software (Chopade and
Chaudhari, 2013).

Preparation of SEDDS of Eprosartan
SEDDS formulations were prepared by using oil
(peppermint oil), surfactant (tween 80) and co-
surfactant (PEG 400) at 1:9 to 9:1 ratio (oil: SCOS-
mix). The amount of eprosartan mesylate was kept
constant in all the formulations (i.e-300mg/10ml).
Initially, surfactant and co-surfactant were properly
mixed with the help of magnetic stirrer. After that,
oil is added andmixed by gentle stirring. Accurately
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Table 1: The observation of ϐine micro emulsion and phase separation of formulations after 24hr
Form.code Oil

(ml)
scosmix
(1:1)

Physical Appearance Stability checking
after 24hr.

Pf1 9 1 Fine microemulsion; immediate no phase
separation

No phase separa-
tion; stable

Pf2 8 2 Fine microemulsion; immediate no phase
separation

No phase separa-
tion; stable

Pf3 7 3 Fine microemulsion; immediate no phase
separation

No phase separa-
tion; stable

Pf4 6 4 Fine microemulsion; immediate no phase
separation

No phase separa-
tion; stable

Pf5 5 5 Milky appearance: but no immediate phase
separation

No phase separa-
tion; stable

Pf6 4 6 Milky appearance: but no immediate phase
separation

No phase separa-
tion; stable

Pf7 3 7 Milky appearance: but no immediate phase
separation

No phase separa-
tion; stable

Pf8 2 8 Milky appearance: but no immediate phase
separation

Phase separation;
Unstable

Pf9 1 9 Milky appearance: but no immediate phase
separation

Phase separation;
Unstable

Table 2: The performance of formulations during thermodynamic stability studies; 3 (stable) and
× (unstable)
Formulations
code

Heating cooling cycle Centrifugation test Freeze thaw stress
cycle

pf1 3 3 ×
pf2 3 3 3

pf3 3 3 3

pf4 3 3 3

pf5 3 3 3

pf6 3 × ×
pf7 3 × ×

Table 3: The data of self emulsiϐication time of formulations under visual grading system
Formulation code Visual observation based on grades Self-emulsiϐication time

(min:sec)
pH 6.8 pH 7.4 pH 6.8 pH 7.4

pf2 C C 01.15 01.33
pf3 C C 01.26 01.39
pf4 C 00.21 01.46
pf5 C 00.29 01.53
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Table 4: The data of droplet size, drug content analysis and viscosity of self micro emulsifying
formulation
Formulation code Droplet size(nm) Drug content

(%)
Viscosity(cp)

pH6.8 pH7.4

pf2 248.3 88.71±0.41 84±0.52 41.19
pf3 242 90.44±1.24 88±0.41 44.24
pf4 237.1 92.61±1.46 91±0.69 46.47
pf5 218.5 95.49±1.52 93±0.35 49.11

Table 5: The performance of formulations to determine robustness on dilution after 24 hour
Formulation code Phosphate buffer (pH 6.8) Phosphate buffer (pH 7.4)

Phase separation
(p.s.)

Drug precipitation (d.p.) P.S. D.P.

Pf2 No p.s No d.p p.s d.p
pf3 No p.s No d.p p.s d.p
Pf4 No p.s No d.p No p.s d.p
Pf5 No p.s No d.p No p.s d.p

Table 6: Represents calculated value of mean and standard deviation from the drug release data of
formulations and pure drug. (*n=3; mean± standard deviation (sd))
Formulation code Mean (x)± standard deviation of mean( SE x)

*pfa1 93.1333± 0.0639
pfa2 83.6233± 0.0769
pfa3 75.2767± 0.0809
*Pure drug 54.2467±0.1426

Table 7: Represents the statistical value of one-way anova using post-hoc test
Source Sumof squares SS Degrees of freedom

νν
Mean square
MS

F statistic p-value

Treatment 2,472.2923 3 824.0974 29,795.6292 1.1102e-16
Error 0.2213 8 0.0277
Total 2,472.5136 11

Table 8: The data obtained from one way anova using bonferroni multicomparison test
Treatment pair Bonferroni p value Bonferroni inferfence

*pfa1 vs pure drug 0.0000e+00 p< 0.05
Pfa1 vs pfa2 1.1543e-11 p< 0.05
Pfa1 vs pfa3 7.4607e-14 p<0.05
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weighed drug (300mg) was added, and the mixture
wasmixedproperlywith the help ofmagnetic stirrer
to obtain a homogenous solution. Then it was kept
at room temperature for further studies.

Thermodynamic stability studies
Thermodynamic stability studywas done to observe
whether the formulations were showing any signs
of phase separation, drug precipitation, cream-
ing or cracking with the variation of temperature.
The thermodynamic stability study was done under
three stress condition, i.e. centrifugation test, heat-
ing cooling cycle and freeze-thaw stress testing. For-
mulations were subjected to centrifugation test and
centrifuge at 3500 rpm for 30min. The formulations
which does not show any sign of phase separation
were subjected to the heating-cooling cycle. After
centrifugation testing, formulations were subjected
to heating-cooling cycle (4 and 45◦C) for 48 hours to
observe any sign of phase separation, drug precipi-
tation, creaming and cracking. Those formulations
which were stable, were subjected to freeze-thaw
stress cycle (-21 and 25◦C) for 48hr. The formula-
tions which are showing better stability were con-
tinued for the next evaluation studies. The stabil-
ity studies were performed in triplicate (Patel et al.,
2010).

Visual assessment and self emulsiϐication time
After thermodynamic stability studies, the stable
SEDDS formulations were examined for self emul-
siϐication efϐiciency by visual assessment. The self
emulsiϐication time is assessed by using a standard
USP XXII dissolution apparatus in which 1ml of each
formulation was added into 500ml of phosphate
buffer (pH 6.8 and pH 7.4) at 37◦C± 5◦C at 100 rpm
byproviding gentle agitation. The time taken for self
emulsiϐication efϐiciency was noted and analyzed by
using the grading system (Patil et al., 2007).
Microscopic evaluation
The morphology and structure of self-emulsion was
studied using a light microscope. To perform the
microscopic observation, emulsion formulation was
diluted with water. The sample was mounted on a
glass slide and covered with a coverslip and viewed
under a microscope.

Drug content analysis
Drug content analysis was done by taking formula-
tion equivalent to 100mg of Eprosartan mesylate.
Then it is dissolved in a small quantity of solvent
and made up the volume up to 100ml of phosphate
buffer PH 6.8 and pH 7.4. 20µg of the sample
was taken, and dilution was made up to the 10ml
of solvent and analyzed spectrophotometrically at
231nm (Patel et al., 2008).

Droplet size analysis

The droplet size of smedds formulation was deter-
mined using a zeta sizer Nano ZS (Malvern instru-
ment, UK) at a wavelength of 635nm and at a
scattering angle of 90◦C at 25◦C. The formulation
(0.1ml) was diluting with 100 times with double
distilled water and sonicated for at least 30min.
For reduction of particle size of emulsion (Date and
Nagarsenker, 2007).

Rheological determination

The viscosity of the formulations was measured by
the help of cup and bub viscometer (Brookϐield vis-
cometer) DV+II Pro and spindle no. SC 4-31. 9ml of
the sample was taken in the cup, and the bub was
inserted into the cup. Then the viscosity was mea-
sured by the help of the software provided by the
Company (Mahajan et al., 2011).

Robustness to dilution

All the formulations were taken for checking the
robustness of emulsion in dilutingwith enzyme-free
phosphate buffer pH 6.8 and pH 7.4. 1ml of each for-
mulation was subjected to 50, 100, 500, 1000 fold
dilution and kept them for 24hr. After that, all the
formulations in different pH conditionwere checked
for any change in physical appearance, i.e. coales-
cence of oil droplets, drug precipitation or phase
separation (Kallakunta et al., 2012).

Fourier Transform Infrared (FTIR) spectroscopy

Ftir analyzes the compatibilities between drug and
excipients present in the formulation. Each sam-
ples were scanned in ftir spectrophotometer (Spec-
trum 2 FTIR spectrophotometer, Perkin Elmer) at a
range of 4000-400cm-1. A small amount of sample
is placed in the plate in such a way that the crystal is
covered by the sample. Then the arm is locked over
the crystal surface slowly until the metal tip is close
to the plate. Then the process of scanning is persu-
ing.

In-vitro drug diffusion studies

The in-vitro diffusion study was done in USP XXIII
rotating paddle method using dialysis membrane.
After that, the previously prepared smedds formula-
tions (10ml/300mg) were ϐilled in a dialysis mem-
brane bag and closed properly with the thread for
preventing any leakage. Then it was put into the
vessel containing 900ml of fresh dissolution media
carefully by which the dialysis membrane can eas-
ily rotate. The diffusion study was performed at
37±0.5◦C and rotated at 100 rpm for 6hr. At pre-
determined time intervals, 0.5ml of samples were
withdrawnanddiluted itwith the samemedia. Then
the dilutionwas ϐiltered through 0.45µmmembrane
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ϐilter and assessed spectrophotometrically at λmax
231nm. The same volume of the withdrawn amount
should be replenished to maintain the sink condi-
tion of dissolution. The dissolution of each for-
mulation was performed in triplicate. The in vitro
diffusion proϐile of stable formulations were pre-
pared, and the highest percentage of drug release
containing formulation was taken for further stud-
ies The mixture of surfactant and the cosurfactant
ratio was varied to 2:1, 3:1and1:2. The dissolution
was performed in the sameway as it was previously
done. The dissolution proϐile was made and com-
pared with a release proϐile of a pure drug.

Release kinetic study

To study the release kinetics , the release data
was ϐitted into carious kinetic model: zero-
order(cumulative % of drug release/ time),
ϐirst-order(log cumulative % drug remaining /
time, Higuchi model(cumulative % of drug release
/ root time), Hixson-Crowell (cube root (Wo)-
cube root (Wt) / time), and Korsmeyer Peppas
model(log% of drug release / log time). From all
the above model, the r2 is obtained and compared.
The presence of the highest r2 value will be selected
as the best- ϐit model for release kinetic.

Statistical analysis

Statistical analysis was done by one-way analy-
sis of variance (one way ANOVA) with post-hoc
test. All the experimental results were presented
as mean±SD; n=3. Probability level (p) < 0.05 was
studied as statistically signiϐicant (P < 0.05). All the
data obtained from the analysis were established
by Bonferroni’s multiple comparisons as a post-hoc
test.

RESULTS AND DISCUSSION

Solubility studies

The main aim of solubility studies is to ϐind the
most compatible excipients such as oil, surfactant
and cosurfactant, which shown maximum solubil-
ity with a drug. From the various oil, peppermint
oil (46.14±0.75) was selected as an oily phase due
to its highest solubility with a drug. Tween 80
(36.20±0.31) was identiϐied as a surfactant, and
PEG 400(31.65±0.50) was found as cosurfactant
due to its maximum solubility with a drug. The data
obtained from the solubility analysis is represented
in Figure 1.

Ternary phase diagram

Pseudo ternaryphasediagramswere constructedby
using a water titration method at ambient temper-
ature to determine the emulsiϐication region. The

phase diagram was constructed by using pepper-
mint oil (oil), tween 80 (surfactants) and PEG400
(cosurfactants) in scosmix(a mixture of surfactant
and cosurfactant) 1:1 ratio and 1:2 ratio. Figure 2
(A) represents a ternary diagram of peppermint oil,
tween 80 and PEG 400 at 1:1 ratio and Figure 2 (B)
represents ternary diagram at 1:2 ratio. 1:1 ratio
was selected as superlative ratio due to its larger self
emulsiϐication region.

Preparation of self-emulsifying formulation

Nine sedds formulations(pf1 to pf9) were
prepared at 9:1,8:2,7:3,6:4,5:5,4:6,3:7,2:8,1:9
ratio(oil:scosmix) in which scosmix was 1:1 ratio.
pf8(2:8) and pf9(1:9) was shown phase separation
due to improper proportion of oil, surfactant and
cosurfactant. Pf1 to pf7 formulations showed
stable after storing at 25◦C for 24hr. The for-
mulations containing oil (30%-90%), surfactants
(5-35%), cosurfactants (5-35%) were shown ϐine
microemulsion. So out of nine formulations, seven
formulations were stable after 24hr. After that
accurate quantity of the drug was mixed with the
help of magnetic stirrer. The observation of the pro-
duction of ϐinemicroemulsion and phase separation
of all formulation is represented in Table 1.

Thermodynamic stability studies

Self micro emulsifying formulations were thermo-
dynamically stable formulation which means that
the formulation does not undergo any production of
precipitation, the appearance of creaming or crack-
ing under any change in temperature and pressure.
Seven formulations, i.e. pf1to pf7 formulations,
were exposed to three different stress condition, i.e.
centrifugation test, heating cooling cycle and freeze-
thaw stress cycle. This studywas done to ensure the
kinetic stability of formulations and also to examine
the chemical reaction occurring between the com-
ponents of a formulation. Out of seven formulations,
four formulations, i.e. pf2, pf3, pf4, pf5 did not show
any sign of phase separation because of the proper
concentration of excipients which produce the for-
mulation with greater stability. The performance of
the above formulation during thermodynamic sta-
bility studies is given in Table 2.

Selfemulsiϐication time

After thermodynamic stability studies, Self emulsi-
ϐication efϐiciency of pf2, pf3, pf4, pf5 was assessed
in buffer pH 6.8 and pH 7.4. The formulations
should be dispersed completely and quickly when
contacted with aqueous g.i. Fluid. Here self emulsi-
ϐicationwas done in two buffermedia, i.e. PH6.8, PH
7.4. Under visual observation, pf4 and pf5 formula-
tions show clear and bluish appearance, but pf2 and
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Figure 1: Saturation solubility studies using various oil, surfactant and cosurfactant

Figure 2: Pseudoternary diagram of peppermint oil, tween 80 and peg 400 at scosmix 1: 1(a) and
1:2(b)

pf3formulations showed the slightly less clear solu-
tion in pH6.8 buffer solution. But in pH7.4, all the
four formulations showed slightly less clear solution
(more than 1min.).The data was analyzed according
to the grading system of the visually observed self-
emulsifying formulation. All the data obtained from
self emulsiϐication process has been given in Table 3.

Determination of drug content, droplet size and
viscosity

Drug content analysis was performed in both pH
6.8 and pH 7.4. Out of four formulations, the per-
centage of drug content in pf5 formulationwas high,
maybedue to the high concentration of oil present in

the formulation. An increase in the ratio of the oil
phase resulted in a proportional increased in par-
ticle size, because of the simultaneous decrease in
the S-COSmix proportion. A smaller particle size
provides a large interfacial area by which drugs can
diffuse into g.i. Fluid and improves drug release.
The viscosity of prepared formulations were in the
following order pf5 (5:5) > pf4 (6:4) > pf3 (7:3) >
pf2 (8:2). During viscosity determination, it was
observed that as the concentration of surfactant and
co-surfactant was increased, a signiϐicant increase
in viscosity of formulation was observed. Increase
in viscosity produces more viscous to the formula-
tion. The data obtained from drug content analysis,
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Figure 3: Fourier transform infrared spectrum of pure drug (a)and smedds (b)

Figure 4: Invitro drug release proϐile of pf2, pf3, pf4, pf5 formulations

droplet size and viscosity is represented in Table 4.

Robustness to dilution

Robustness to dilution ismeasured because it deter-
mines the properties of the robustness of smedds
at different concentration and at different pH con-
dition. The four formulations were diluted with 50,
100, 500, 1000 times of P.B.S. PH 6.8 and PH 7.4.
And allow to keep them for 24 hrs. The formula-
tionswere checked at every interval of 4 hrs. for any
phase separation and drug precipitation. After 8hrs
of dilution at pH 7.4, pf2 and pf3 found both phase

separation and drug precipitation, while pf4 and
pf5 did not found any phase separation, but some
amount of drug was precipitated. But at pH 6.8, all
the formulations didn’t show any sign of phase sep-
aration and drug precipitation. The data of robust-
ness to dilution is given in Table 5.

Fourier Transform Infrared (FTIR) spectroscopy

The FTIR spectrum of the pure drug (A) and pf5
(B) are shown in Figure 3. The compatibility study
between drug and the excipients was studied by
Fourier transform infrared spectroscopy. Figure 3
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Figure 5: Invitro drug release proϐile of pfa1, pfa2, pfa3 with pure drug

Figure 6: Determination of release kinetic study of eprosartan mesylate using different kinetic
model. A. Zero order plot(r2- 0.9795), b. First order plot (r2- 0.9169), c. Higuchi plot(r2- 0.9572),
d. Korsemeyer-peppas plot (r2-0.9923), e. Hixson crowel plot(r2- 0.9894)

(A) showed that showed the characteristic peaks
of pure drug are 1714.41cm-1 (C=O stretching of
carboxylic acid), 1648.84 cm-1 (C=O stretching of
carboxylate ion), 1614.13 cm-1 (C=C stretching of
aromatic ring), 1540.85cm-1 (CH stretching of aro-
matic ring), 2956.34 cm-1 (CH2 stretching of mesy-
late group), 3479.92 cm-1 (OH stretching of car-
boxylic acid), 1049.09 cm-1 (C-N stretching of imi-
dazole), 1163.83cm-1 (SO2 stretching of sulphonic
acid (symmetrical), 1418.39 cm-1 of sulphonic
acid(asymmetrical). The observed prominent peaks
of smedds (pf5) are 1714.41 cm-1, 1648.84 cm-

1, 1540.85 cm-1, 2956.34 cm-1, 1418.39 cm-1,
3479.92 cm-1 which are absolutely observed in the
ftir spectrum of pure drug. So it was conϐirmed that
there was no drug-polymer interaction observed
within the formulation.

In-vitro drug diffusion study

SMEDDS have the capability to rapidly migrate in
the aqueous ϐluid. On the basis of self emulsiϐi-
cation time, drug content analysis and robustness
test, P.B.S. pH6.8 was selected as dissolution media.
Four optimized formulations, i.e. pf2, pf3, pf4,
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pf5, was performed for in-vitro diffusion study for
6hr. In every speciϐic time interval, the sample was
withdrawn and analyzed using a spectrophotome-
ter. The in-vitro dissolution proϐile of four formu-
lations is represented in Figure 4. The cumulative%
of drug release from all the formulation was ranged
between 82.29±0.57, 87.75±0.23, 89.32±0.21 and
96.59±0.29. pf5 formulation having the same con-
centration of oil:scosmix was shown the highest
release of 96.59% as a comparison with the other
three formulations. So pf5 can be taken to further
studies by varying the ratio of s-cosmix into pfa1
(2:1), pfa2 (3:1), pfa3 (1:2). This was exhibited to
determine the highest release of drug and compared
with the dissolution proϐile of a pure drug. The dif-
fusion process was performed for 6 hrs. The in-
vitrodiffusionproϐile of pfa1, pfa2, pfa3 and thepure
drug was represented in Figure 5. At 330min. pfa1,
pfa2 and pfa3 released drug between 87% to 93%,
where pure drug release only 54.24%±0.24. At 330
min. pfa1 released 93.13%, which was signiϐicantly
higher than the pure drug (p<0.05). The mean value
and standard deviation of pfa1, pfa2, pfa3 and the
pure drug is given in Table 6. Table 7 represents
the statistical value obtained from one-way ANOVA
using a post hoc test. Table 8 gives p-value, which
was obtained using Bonferroni’s multiple compari-
son test. Drug release from pfa1 was faster because,
at scosmix (2:1), the concentration of surfactant is
double from the concentration of cosurfactant. The
more amount of surfactant increases more solubi-
lization of drug, which inϐluences increased drug
release pfa1formulation.

Release kinetic study

From the release kinetic study, It has been shown
that all the kinetic models showed good release
kinetic. But in comparison, pfa1 in which 2:1
ratio of surfactant and cosurfactant follows korse-
meyer pappes model (r2- 0.9923) in which n value
is 0.8123. This value is characteristic of Anoma-
lous kinetic i.e. non ϐickian transport (0.45 < n <
0.89). Figure 6 represents the release kinetic study
of eprosartan mesylate from pfa1 (optimized for-
mulation) using different kinetic model. Hence the
release mechanism was investigated as a diffusion
mechanism through

CONCLUSION

Self micro emulsifying drug delivery system of
eprosartan mesylate was successfully prepared by
using suitable oil, surfactant and cosurfactant.
Among all formulations, pf2, pf3, pf4 and pf5 evalu-
ated its emulsiϐication efϐiciency, drug content anal-
ysis, particle size analysis, robustness to dilution

test, viscosity determination and in-vitro diffusion
study. Pf5 formulation became an optimized formu-
lation due to its good emulsiϐication, the highest per-
centage of drug content, less particle size and the
highest percentage of drug release. To comparewith
the dissolution of pure drug, the concentration of
surfactant and co-surfactant of pf5was varied to 2:1,
3:1, 1:2 and evaluated for its solubility and disso-
lution rate. From the dissolution study, pfa1[(2:1)]
showed amaximum drug release of 93.13% as com-
pared to a pure drug, which releases only 54.24%
at 330 min. From the release kinetic study, the
mechanism of drug release from formulation (pfa1)
followed a diffusion mechanism followed by Hixon
crowel. From the FTIR study, maximum character-
istic peaks of a drug are also present in the formu-
lation. So there was no incompatibilities between
drug and polymer. So SMEDDS provides an interest-
ing prospect for the development of a formulation
for use as a vehicle to deliver hydrophobic drugs to
the body. In conclusion, self micro emulsifying drug
delivery systemhas beenproved as a potential deliv-
ery system for eprosartan mesylate and as an excel-
lent approach for oral delivery of a poorly soluble
drug.
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