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Abstract

Over the previous decades, the production of controlled drug delivery has become important in the pharmaceutical
era. The pharmacological action depends on the concentration of drug administered at the action site in body which
depends on the dosage forms and the rate extent of absorption of the drug at the site of action. Physiochemical
parameters such determination of solubility, melting point, partition coefficient, drug-excipient interaction, Amax
scan using UV-spectrophotometry, FT-IR spectrophotometry were performed in this study. The regression
coefficient (R?) was 0.999 which was shows the linearity of curve. The line of equation for the standard curve was
y = 0.041x + 0.001. The drug excipient interaction study was performed to check in interaction between drug
and other formulation excipients by spectrophotometrically. There was no interaction was found between
drug and excipients and it was clearly seen and confirmed by UV spectrophotometrically scan graph of drug solution
and mixture of drug and excipients in fig 6.3 and 6.4. There was no fluctuation in wavelength of mupirocin
calcium.Pre-formulation of drug and excipient was performed in which physiochemical properties and other
parameters of drug were studied. Physiochemical parameters such determination of solubility, melting point,
partition coefficient, drug-excipient interaction, Amax scan using UV-spectrophotometry, FT-IR spectrophotometry
were performed in this study.
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INTRODUCTION

Transdermal Drug Delivery

The techniques that are used for drug delivery to
the site of action can significantly effect on its
efficacy. Exact drug selection with effective drug
delivery can produce optimum drug therapeutic
outcomes. Skin is the most exposed available
organ of the human body(1). Adult occupies an
acquirer of approximately 2 of skin and has
approximately 33% of the blood circulation in the
body(2). Transdermal delivery is defined as the
delivery of drugs across the skin into Blood
circulation. Liposomes, niosomes,
transferosomes and ethosomes in novel drug
delivery system are body increase permeability
of drugs through the stratum corneum barrier. Its
vesicles allows to take control the discharge rate

of drug over an improve time period, keeping the
drug secured from immune response thus capable
to release just real amount of drug and keep that
concentration constant for long time periods.

Mupirocin loaded ethosomes (equivalent to 2%)
into gels was achieved by slow mechanical mixing
at 25rpm (REMI type BS stirrer) for 10
minutes(3). The developed formulation was mix
into three different carbapol gel with
concentration 0.5, 1 and 2% weight by weight.
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Materials and methods Preparation of
ethosomes

Preparation of Mupirocin calcium ethosomes
Formulations of Mupirocin loaded Ethosomes
were prepared by using the cold method.
Ethanolic vascular system of ethosomes was
made out of phospholipid, ethanol, poly ethylene
glycol, drug and distilled water to 100% volume
by volume. In ethanol, Phospholipid was
dissolved along with the drug. Mixture of
phospholipid, Ethanol and drug was heated at
400 C * 10C on Magnetic stirrer hot plate and a
fine stream ofdistilled water was added slowly-
slowly, with constant mixing at 700 rpm by using
a mechanical stirrer. Mixing was continued for
an additional 4-5 minutes, with maintaining the
system at 40°C * 1°C. Then after mixture was left
for 30 minutes to cool at room temperature and
then mixture was sonicated by using a probe
sonicator at 40 C for five cycles of 3 minutes
each with a minute rest between cycle(4,5,6).

lipid bilayer consti-
tuted by phospholipids

Ethanol with Drug

water molecules

Tablel.1:Different composition of thosomes formulation

F. Dru Phosp Ethano PE Wa
Code g holipi 1 G ter
F1 50 (1150 10 10 100
F2 50 150 20 10 100
F3 50 150 30 10 100
F4 50 250 10 10 100

F5 50 250 20 10 100

Fé6 50 250 30 10 100

Preparation of gel
Mupirocin loaded ethosomes (equivalent to 2%)

into gels was achieved by slow mechanical mixing 5679

at 25rpm (REMI type BS stirrer) for 10 minutes.
The developed formulation was mix into three
different carbapol gel with concentration 0.5, 1
and 2% weight by weight,

2
PREFORMULATION STUDY
A) Organoleptic Properties

Table 1.2 List of Sensory characters

S. Sensory Result
No. characters
1. Odor Odorless
2.
Colour and White to grayish
Morphology powder

B) Solubility Study:
Table 1.3 Solubility of Mupirocin calcium

S.No. Solventused Observation

1 Distilled Water ----

2 0.1 N Hydrochloricacid = [+ +--

3 Ethanol +++ +

4 Methanol +++ +

5 Chloroform +++ +

6 0.1 N NaOH + + --

7 pH 7.4 Phosphate Buffer |+ + + -
++++= freely soluble; +++- = Soluble; ++ - - =
Sparingly soluble; + - - - = Slightly Soluble; - - - -
= Insoluble

C) Melting point:
Table 1.4 Melting point of the Mupirocin calcium

S | MeltingP | Melting Average Mel
. | ointof Point of ting Point of
N | Standard Sample D Sample Drug
o | Drug rug

1| 77-78C 77°C

. 76°C 76.67°C

2 77°C

D) Detrmination of partition coefficient:

The partition coefficient of drugs was examined
in n-Octanol: pH 7.4 Phosphate Buffer, n-Octanol:
water framework. It was determined by taking
5mg of drug separately in three glass bottle
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containing, 10 mL of n-Octanol and Phophate
Buffer pH 7.4 in 50:50 ratio. The glass bottle
containing mixture was shaken for 24 hour in a
wrist activity shaker at room temperature. Then
mixture was transfer in separating funnel and
two phases wereisolated and the amount of
drugs in aqueous phase was analyzed spectro
photo metrically using Uv-
spectrophotometer at

Evaluation of Mupirocin calcium loaded
ethosomes

I) Microscopic observation of formulated
ethosomes:An optical microscope (cippon,
Japan) with a attached amera (Minolta) was
used for observe the shape of the prepared
ethosomes formulation.

Amax 227 nm after proper dilution with
II) Vesicle size and zeta potential:

Vesicle

respective buffer. The partition coefficient of
drug was determined utilizing the following
formula.

PartitionCoefficient (K) =
aritionCoef fcien (K) Amountofdruginaqueousphase

Amountofdruginorganicphase

Table 1.5 Partition coefficient of Mupirocin calcium

S. MEDIUM K
N.
1. [n-Octanol:PBS pH 6.8 2.24
2. n-Octanol:PBS pH 7.4 2.45
3. n-Octanol:0.1 N HCI 1.89

E) Preparation of calibration curve of
Mupirocin calcium

Previously prepared stock solution (1000 pg/mL
of strength) of mupirocin calcium was use to
prepare suitable dilution into concentration
range of 5-25 pg/ml. 0.5, 1.0, 1.5,

2.0 and 2.5 mL of this solution was taken in
different volumetric flask having 10 mL of
capacity and dilute upto 10 mL with phosphate
buffer pH 7.4 to obtained 5, 10, 15, 20 and 25
size and zeta potential of the Ethosomes

were 3measured by

photon correlation spectroscopy
using a Malvern Zetasizer the results shown in
table.

pg/mL of solution. The absorbance of these

solutions was taken at 227nm using
UVspectrophotometer (Labindia-3000 Plus).
Graph between absorbance and concentration
was plotted folloed linearly regressed on
Microsoft excel.

Table 1.6: Calibration curve of Mupirocin calcium

S. Concentration Absorbance n=3
No. (ug/mL)
0 0
2 5 0.205
3 10 0.412
4 15 0.615
5 20 0.825
2 1.021
6 5 0

I11) Entrapment efficiency: Entrapment
efficiency was determined by measuring the
concentration of unentrapped free drug in
aqueous medium. About 1 ml of the mupirocin
loaded ethosomes dispersion was placed inthe
Ependorf tubes and centrifuged at 17000 rpm
for 30 minutes. The Ethosomes with
encapsulated of mupirocin drugs were separated
at the lowest part of the Ependorf tubes. Plain
ethosomes without drugs wereused as blank
sample and also centrifuged at 17000 r pm
for 30 minutes. Measure the free drug focus by
utilizing The UV, absorbance of the supernatant

was found at 227nm.
Table 1.7: Result for Vesicle size and Entrapment efficiency
of drug loaded Ethosomes

Formulation [Vesicle size |[Entrapment
Code Efficiency
F1 250.36+£2.45 65.45+0.32
F2 232.25+#3.25  (72.12+0.41
F3 210.32+4.56 85.45+0.32
F4 356.56+3.41 |65.47+0.74
F5 345.58+£3.69 (71.74+0.65
F6 365.45+£1.25 (76.65+0.25

Formulation of ethosomal gel:

1. Physical Characteristic: The Physical
Characteristic was checked for gelformulations
(homogeneity and texture) and observations.
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2. Determinationxof pH: The pH of
the ethosomal gels were estimated by
computerized pH meter. One gram ofethosomal
gel plan was broken down in 25 ml purified
water and then the electrode was dipped in
formulation for 30 minutes until reading was
constant then constant reading was noted. The
measurements of pH

by the gel which easly spreads on application to
skin. The therapeutic value of formulation is
also depends on spreadability study.

Method:

Firstly we selected Two glass slides have
standard dimensions (6x2). The gel formulation
whose spreadability must bedetermined was put
over on one slides. The second slide was kept
over the first slide that the formulation was
between them that slides across a length of 6
cms. 100 grams weight were placed over the
upper slide that bywhich the ethosomal gel
between thetwo slides was find out uniformly
to form athin layer. Then 100grams weight was
with drawed and the greater amount of the gel
formulation holding to the slides wasdiscarded.
The first slide (Lower slide)was fixed on the
leading group of the apparatus and one end of the
upper slide (second slide) was tied to a string to
which 20 gram load could be applied 50with the
help of a simple pulley. The time taken to travel
distance of 6 cms by the upper slide and
separated away from lower slide under the
direction of the weight was noted. The

experiment was repeated and the average
of 6
of each  ethosomal gels formulation

were such determinations
was calculated for each

repeated two times and average pH value was
founded of each formulation.

3. Washability

Formulations were applied on the skinand
then ease and extent of washing with water were
checked manually and Result was founded easly
washed.

4. Extrudability study

Collapsible metal tubes or aluminium collapsible
tubes was used for check Extrudability study of gel.
Firstly The ethosomal gel formulation was filled
into collapsible metal tubes and closed tightly.

Then tubes were pressed to till extrude the gels
and the extrudability of the formulation was
checked passed or failed.

5. SpreadabilityPrinciple:

In Spreadability test An important criteria for
ethosomal gels is that it must possess good
spread ability. Spread ability is a word which
communicated to signify the extent of area

gel formulation.

6. In-vitro drug release studies using the
prehydrated cellophane membrane
Preparation of cellophane membrane for the
diffusion studies:
The cellophane membrane was taken, size
approximately (25x2)cm and washed by the
running water. Then it was drenched for 24 hours
in distilled water, Then after remove to glycerin
present on it before used to diffusion studies and
it was filled on the diffusion cellfor further
studies.
The prepared Ethosomes delivery system was
evaluated by in vitro drug release. The drug
discharge examines were
determinedusing modified franz
diffusion cell. The study of dissolution was
carried out in 200 mldissolution medium which
was stirred at 50r pm and trmprature
maintained at 37x0.20C. Samples (10ml)
were taken atdifferent
time interval and maintained volume withthe
same amount of new dissolution medium(sample
was withdrawn 10 ml, then it was
made up to 10ml by PBS pH 7.4). The samples
withdrawn were assayed spectrophotometricallyat
227.0 nm for Mupirocin calcium and usingUV
visible spectrophotometer. The release of
Mupirocin calcium was calculated with thehelp
of Standard curve of Mupirocin calcium. The
observations of drug release for the drugin
uncoated formulation and
coatedformulation is tabulated in Table
7.5.

Table1.8: Cumulative%drug release of mupirocin calcium
fromoptimized thosomes formulation

Time (hrs) |%Cumulative Drug Release
0.5 19.98+0.45
1 32.25+1.25
2 49.98+0.98
4 65.58+0.32
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6 79.98+0.41
8 93.12+0.75

Result and Discussion

In vitro drug release data of the formulationwas
formed to give good result of fit test by straight
relapse analysis according to zero order, first
order kinetic equation and in order to find the
mechanism of drug release data according to
Korsmeyer's models. When the relapse
coefficient values of formulations were
compared, it was observed that 'r' values
of formulation was maximum i.e 0.924hence
indicating drug release from formulations was
found to follow Pappas model ofdrugrelease
kinetics.

Organoleptic properties of muperocin was
found to be

S. Sensory Result
No. characters
L Colour and White to off white
Morphology powder
2.
Odor Odorless
° Solubility of mupirocin calcium was

found to be Freely soluble in Ethanol, Methanol,
chloroform and sparingly soluble in 0.1n NaOH
and insoluble in water.

. Average melting point of sample drug og
mupirocin was fouOnd to be 772C-782C.

° Average pH of mupirocin solution was
found to be 4.17+0.021

Partition coefficient of Mupirocin calcium was
found to be:

S. MEDIUM K

N.

[ﬁ. n-Octanol:PBS pH 6.8 2.24

2. In-Octanol:PBS pH 7.4 2.45 O
3.  n-Octanol:0.1 N HCI 1.89

FT-IR Spectroscopy

Approx 5 mg of drug was mixed with KBr and
prepared their pallet. Pallet was analyse using
FT-IR spectrophotometer (Bruker,USA).

Determination of A nax of Mupirocin
calcium
The higher absorption peak was obtained at

227 nm which was the Anax of drug.

Preparation of Mupirocin calcium
ethosomes
Ethosomal formulations were prepared by using
the cold method. We make different 6
composition of ethosome formulation and
Evaluated it.

V@sicle size and Entrapment efficiency of
Optimized Ethosomes:

. Entrapment
Efficiency of F3 Formulation code was found

very high.

Formulation ’Vesicle Entrapment [Zeta pot

Code size (nm) [Efficiency ential

F3 210.32+ [85.45+0.32 -32.45
4.56

R@sults of evaluation of Ethosomal gel
formulation

Code | Homoge Spreadability | Viscosity | %
necity | pH | (smemfsec) | (eps) | Assay
and
Texture

Fl | Good 7.2 | 1458 2263 98.89

F2 | Good 68 | 1354 1383 95.65

F3 | Good 69 | 1245 1478 97.83

Stability studies

F3 Formulation was stored for carried out of
stability study for a time of 45 days at 4+1°C,
RT and 40+1°C. These ethosomes were unstable
at higher temperature like

45 2°C .Percent efficiency of ethosomes also
decrease at higher temperature like 45 2°C.

Conclusion

Preformulation of drug and excipient was
performed in which physiochemical properties
and other parameters of drug were studied. The
obtained data from these studies were matched
with the data given in standard monographs to
confirm the accuracy of procured drug. The drug
excipient interaction study suggested no
interaction between drug and excipients. F3
formulation was found to have higher
entrapment efficacy amongst all formulation. The
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gel formulation showed good homogenecity,
texture and spreadability. In-vitro drug release
studies using the prehydrated cellophane
membrane showed good Cumulative % drug
release of Mupirocin calcium from optimized
ethosomes formulation(8hrs 93.12+0.75 %). Our
study data suggested for further development
and scale up of
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