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ABSTRACT

The studies were conducted with an object to develen, harmless and efficient delivery systenffaticasone
Propionate. Topical drug delivery has gained a nedlous interest in today’s pharmaceutical formubati and
research is going on in achieving better produdtitiEasone Propionate is corticosteroids with aimflammatory
medication that is generally used to treat eczemd dermatitis. Emulgel is a semi solid preparatiohich
decreases the systemic side effects and to createe pronounced effect with lower doses of thg dEimulsion in
gel have emerged as one of the most interestinigaiodrug delivery system as it has twofold releasatrol
system. Also the stability of emulsion is increashdn it is incorporated into gel. The Emulgel wiaseloped using
polymers like Carbopol 934 and HPMC K-100 in vasaatios of gel and emulsion. DSC and IR spectiadies
were performed to confirm the compatibility of draigd polymers in the formulations. The prepared EBeluvas
evaluated for their physical appearance, pH evaamtspreadability, rheological study, and drug tamt and in-
vitro permeation studies. All formulation was eaid for their release patterns. The result indésathat Emulgels
offers better release, controlled release, or atmosphere for the incorporated drug (Fluticasd’ropionate).
From studies we can conclude that topical applmativould be effective by applying through noveiveey system
like Emulgel of Fluticasone Propionate.

Keywords: Topical delivery, Achieving, Twofold release, Inporated.

INTRODUCTION

In the past, the most commonly applied systems wepgcally applied lotions, creams & ointments for
dermatological disorders. The occurrence of systeside-effects with some of these formulationsnididative of
absorption of the drugs through the skin, whicldlemthe idea of TDDS [1]. Most of the topical paegtions are
used for the localized effects at the site of theplication by virtue of drug penetration into thederlying layers of
skin or mucous membranes [2]. TDDS, the deliverydafgs across the skin is gaining wide acceptanceng
patients. On the other hand, topical delivery sysiecreases the contact time and mean residentdfrdeug at the
applied site leading to an increase in local dregcentration. While the pharmacological action afulgel
formulations may not change as rapidly as the mwiiform [3]. The main advantage of topical deliveystem is to
bypass first pass metabolism [4]. Avoidance of skl inconveniences of intravenous therapy andefvaried
condition of absorption like pH changes, preserfianaymes, gastric emptying time are other advastad topical
preparations [5, 6]. The topical drug delivery systis generally used where the other system ofditug
administration fails.

Fluticasone Propionate, an effective topical codieroid has been used as an anti-inflammatorypraritic and
corticosteroid agent.
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The aim of this work was to develop an emulgel falation of Fluticasone Propionate , a hydropholiggd using
Carbopol 934, HPMC as gelling agent & penetratinhaacer i.e. mentha oil. The influence of gelliggiat and
penetration enhancers was investigated.

Emulgel:

An emulgel is a gellified emulsion prepared by mgian emulsion either water-in-oil (W/O) type ol-iaiwater
(O/W) type with a gelling agent. Due to solubiljfyoblems, most of lipophilic drugs cannot be foratet directly
as hydrogel. For this reason; emulgel provide betizbility and release of the lipophilic drug iongparison with
simple hydrogel baseNhen gels and emulsions are used in combined thendosage forms are referred as
EMULGELS. In recent years, there has been greanttn in the use of novel polymers with complerdiions as
emulsifiers and thickeners because the gelling a@gpaf these compounds allows the formulation tdbte
emulsions and creams by decreasing surface aniaitisd tension and at the same time increasing/idepsity of
the aqueous phase[7,8,9,10].

EXPERIMENTAL SECTION

Materials

Fluticasone Propionate was procured from Tirup#e kciences Pvt. Ltd., Himachal Pradesh. Carb&3dl and
HPMC K100M were procured from Maharishi Arvind linste of Pharmacy, mansarovar, Jaipur. All other
chemicals were used of analytical grade and withoytfurther chemical modification.

Preparation of emulgel

Preparation of emulsion phasesThe oily phase of emulsion was prepared by dissglgpan-80 in light liquid
paraffin with required quantity of Fluticasone Pimpate in ethanol. Mentha oil was added to it geaneation
enhancer. Aqueous phase was prepared by dissdivamn-80 in purified water. Methyl paraben was aligsd in
propylene glycol and mixed with aqueous phase.

Preparation of gel: Accurately weighed quantity of carbopol-934 andM{PK100M was taken in a previously
dried beaker and 10 ml of distilled water was aditei. It was mixed well using mechanical shakéthveonstant
stirring. More distilled water was added to it taintain the consistency of the gel. The pH of thenulation was
adjusted to 6.0 to 7.0 using triethanolamine.

Formulation of emulgel: Both the oily and aqueous phases were separatelyed to 78 to 80C, than mixed
with the continuous stirring and allowed to cootdéom temperature. The obtained emulsion was mixtdthe gel
in 1:1 ratio with gentle stirring to obtain the B@sone propionate emulgel formulation [11, 12 ].

Table 1 Composition of Fluticasone propionate Emulgl Formulation (Yow/w)

Formulation code
Ingredients (%w/w) F1 | F2 ] F3] F4] F5] F6| F7] F8] F9| Fid
Emulsion
Fluticasone propionate  0.06 0.05 0.05 0/05 (.0550.@.05| 0.05| 0.0 0.0
Light liquid paraffin 7 7 7 7 7 7 7 7 7 7
Tween 80 0.5 0.5 0.5 0.5 0.5 0b 0[5 0.5 0.5 D.5
Span 80 1 1 1 1 1 1 1 1 1 1
Propylene glycol 5 5 5 5 5 5 5 5 5 5
Ethanol 25| 25| 25 25 2.5 25 2b 25 25 25
Methyl Paraben 0.03 003 0.03 0.03 0/03 003 0.0303p 0.03] 0.03
Mentha Oil 3 4 3 4 3 4 3 4 3 4
Purified Water g.s.
Gel
Carbopol 934 0.5] 0.7f 1 125 15p
HPMC K100M 1 2 3 4 5
Purified water g.S.
Emulsion : Gel 1] 11l 1 1 11 uh ap 2 q11a
Triethanolamine was added to adjust the pH ofaaihfilations from 5.5 to 6.5

EVALUATION OF EMULGEL

Fourier transforms infra red spectroscopy (FTIR):

The primary objective of this investigation wasidentify a stable storage condition for drug inidddtate and
identification of compatible excipients for formtitsn. The FTIR spectra of Fluticasone propionate wane and
given in Fig.1 [13]
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Differential scanning calorimetry (DSC):

DSCis ahermo analyticalechnique in which the difference in the amountheditrequired to increase
the temperaturef a reference and sample are measured as adnruftiemperature. Both the sample and reference
are maintained at nearly the same temperature ghoat the study. Mainly, the temperature programafdSC
analysis is designed such that the sample holdepeaeature increases linearly as a function of tifitee DSC
analysis of Fluticasone propionate was given in Ejgj4]

Physical Examination:
The Prepared emulgel formulations were inspectedaliy for their colour, homogeneity, consistencyl hase
separation. [15]

Determination of pH:
pH of the formulation was determined by using @igigH meter. pH meter electrode was washed bylldistivater
and then dipped into formulation to measure pHtargprocess was repeated 3 times.[16]

Measurement of viscosity:

The viscosity of the formulated batches was deteechiusing a Brookfield Viscometer (RVDV-I Prime,d8kfield
Engineering Laboratories, USA) with spindle 63. Themulation whose viscosity was to be determined wdded
to the beaker and was allowed to settle down fom80at the assay temperature (25+1°C) before #@saorement
was taken. Spindle was lowered perpendicular ithéocentre of emulgel taking care that spindle dusstouch
bottom of the jar and rotated at a speed of 50fggrmhO min. The viscosity reading was noted. [17,18

Spreadability:

To determine spreadability of the gel formulatiomao glass slides of standard dimensions were tezlec
Formulation whose spreadability was to be deterchimas placed over one slide and the other slideplead over
its top such that the gel is sandwiched betweertloeslides. The slides were pressed upon each sthas to
displace any air present and the adhering gel vipsdnoff. The two slides were placed onto a starahghat only
the lower slide is held firm by the opposite fafishe clamp allowing the upper slide to slip ofdly by the force
of weight tied to it. 20 gm weight was tied to thpper slide carefully. The time taken by the upgle to
completely detach from the lower slide was noted].[The spreadability was calculated by using thiéo¥ing
formula.

S=M.L/T

Where, M = weight tied to upper slide
L = length of glass slides
T = time taken to separate the slides

Extrudability:

The prepared emulgel formulations were filled ieagi, lacquered aluminum collapsible tubes withnan® opening
nasal tip. Extrudability was then determined by sueing the amount of gel extruded through the tigemv a
constant load of 1 kg. was placed over the pan[ZBF extrudability of prepared emulgel formulationsas
calculated by using following formula.

Extrudability=_Amount of gel extruaded from the ¢éub 100
Total amount of gdlfi in the tube

Drug content study:

Drug content study was done to determine the amoiutite drug present in the certain quantity of fiivenulation.
Took 1 g of the formulation into 10 ml volumetriagk added 1 ml methanol in it and shake well aadarup the
volume with PBS pH 7.4. The Volumetric flask waspkfor 2 hr and shaken well in a shaker to migraperly.
The solution was passed through the filter papet fitered the mixer then measured absorbance lygus
spectrophotometer at 237.4 nm. [21]

Drug Content = (Conc. x Dilution Factor x Vol. talkex Conversion Factor
In-vitro Drug release study:
Thein vitro drug release studies of the Emulgel were carrigdoa Diffusion cell using egg membrane. This was

clamped carefully to one end of the hollow gladsetof dialysis cell. Emulgel (1gm) was applied ortlte surface
of egg membrane dialysis membrane. The receptanisbawas filled with freshly prepared PBS (pH %&djution

774



Rajesh Asijaet al J. Chem. Pharm. Res., 2015, 7(2):772-780

to solubilise the drug. The receptor chamber wasedt by magnetic stirrer. The samples (1ml alighotere
collected at suitable time interval sample werelyaeal for drug content by UV visible spectrophotaoeneat
237.4nm after appropriate dilutions. Cumulativerections were made to obtain the total amount ofdelease at
each time interval. The cumulative amount of drelgase across the egg membrane was determinedractian of
time. The cumulative % drug release was calculaglg standard calibration curve.[22,23]

Details of dissolution testing:

« Dissolution media: Phosphate buffer saline pH 7.4
» Speed: 50 rpm

« Aliquots taken at each time interval: 1 ml

« Temperature: 37

» Wavelength: 237.4 nm

Release kinetics of selected formulation:
To examine the drug release kinetics and mechatisrgumulative release data were fitted to modgisesenting
Zero order (cumulative % drug release v/s. tim@stlrder (log cumulative % drug retained v/s.d)irHiguchi
model (cumulative % drug retained v/s. Square oddime) and Peppas model (log cumulative % drlggase v/s.
log time).[24,25]

RESULTS AND DISCUSSION

Fourier transforms infra red spectroscopy (FTIR):
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Figure 1: IR spectra of Fluticasone propionate

Differential scanning calorimetry (DSC):
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Fig 2: DSC analysis of Fluticasone Propionate
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Physical Appearance:
Emulgel formulations were white viscous creamy prafion with a smooth homogeneous texture and gloss
appearance. Results have been discussed in Table 2

Table 2.: Physical Appearance

S. No. | Formulation Code| Colour| Phase Separation Hoogeneity | Consistency|
1 F1 White None Fair +
2 F2 White None Excellent +++
3 F3 White None Excellent +++
4 F4 White None Excellent +++
5 F5 White None Excellent +++
6 F6 White None Good ++
7 F7 White None Excellent +++
8 F8 White None Excellent +++
9 F9 White None Excellent +++
10 F10 White None Fair +

Determination of pH:

The pH of the emulgel formulations was in the ranf6.8 + 0.1 to 6.0 £ 0.3, which lies in the notmB range of
the skin and would not produce any skin irritatidihere was no significant change in pH values &mation of
time for all formulations. The data is shown belowrig 3.
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Formulation Code

Fig.3: pH of Different Formulations F1-F10 (Mean+SD.)

Rheological Study:

The emulgel was rotated at 50 rpm for 10 min wjilngdle 07. The corresponding reading was noted.vigwosity
of the emulgel was obtained. The viscosity of ieriulations increases as concentration of polymereases. The
data is shown below in Fig. 4

Spreadability:

Spreadability of the emulgel was decreases withrttieeases in the concentration of the polymer. §ireadability
is very much important as show the behaviour oflgeiicomes out from the tube. The data is showovieéh Fig.
5
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Fig. 5: Spreading Coefficient of Different Formulaion F1-F10 (Mean+S.D.)

Extrudability:

The gels were filled into collapsible tubes afternfiulating them. The extrudability of the formuéati has been
checked and the results were tabulated Table 3

Table 3: Extrudability

S.no. | Formulation Code | Extrudability
1 F1 ++
2 F2 +++
3 F3 +++
4 F4 +++
5 F5 ++
6 F6 +
7 F7 ++
8 F8 +++
9 F9 +++

10 F10 +++

Excellent +++, Good++, Satisfactory+

Drug content:
Drug content study was done to determine the amoiuthite drug present in the certain quantity of fdrenulation.
Formulated emulgel was estimated by spectrophotaca#ly at 237.4 nm. The data is shown below in.Eig
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Fig. 6: Drug content of Different Formulation F1-F10 (Mean+S.D.)

In-vitro drug release study:

The release of Fluticasone Propionate from the gehuvas varied according to concentration of polyride
release of the drugs from isnulsified geformulation can be ranked in the followidgscending order: F3 > F7 >
F4> F8 > F2 >F9 > F5 $#6>F1>F10The progressive increase in the amount of drugisiish through membrane
from formulation attributed to gradual decreasthiaconcentration of polymer. It has been overdomnt with that,
if we raise the concentration of polymer, the dftin of drug through the membrane also decreades.dfug
content of the formulated emulgel was estimatedpg®ctrophotometrically at 237.4 nm. The resultseweithin the
official limits and the cumulative % drug releageffle of all the formulation batches has been shéw Table 4
and Fig. 7
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Fig. 7: In Vitro Cumulative % Drug Release Different Formulation F1F10

Release kinetics of optimized formulation (F3)
To examine the drug release kinetics and mechatimgumulative release data were fitted to modgdsesenting
Zero order (cumulative % drug release v/s. timéstForder (log cumulative % drug retained v/s.d)mHiguchi
model (cumulative % drug retained v/s. Square obdime) and Peppas model (log cumulative % drugase v/s.
log time). The data is shown below in Table 5
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Table 4:1n Vitro Cumulative % Drug Release Data of Formulation F1-FQ

Formulation | %CDR (8hr)* | Drug content*
F1 48.86+0.70 97#0.15
F2 68.41+1.07 99#40.3
F3 85.70+0.66 99:+0.26
F4 79.45+1.65 994).36
F5 62.77+0.80 988).4
F6 56.16+1.74 9840.35
F7 82.13+0.86 991D.5
F8 75.93+0.96 9840.20
F9 65.18+1.49 988.47
F10 46.65+0.55 974D.2

* All the values are expressed as +S.D.

Table 5: Data of release kinetics

Zero order First order Higuchi Korsmeyer peppas
Formulation Code 2 Ko(-) 2 Ka(-) 2 2
R ws) | R miLs | R Ku | R n
F3 0.960| 11.01 0.184 10.0Q 0.963 30430 0.699 0.6y

The data were treated according to zero ordet,dncer, higuchi model and korsmeyer peppas pafterkinetics
of drug release during dissolution process. Theessjon equation of optimized formulation F3 weired fout
according to zero order equation 0.960, first oréguation 0.184 and higuchi model 0.963, respdygtivEhese
values clearly indicate that the formulation showethe best expressed by Higuchi model for reléasastics. This
model is based on the hypotheses that

() Initial drug concentration in the matrix is muclghér than drug solubility.
(ii) Drug diffusion takes place only in one dimension.

(iii) Drug particles are much smaller than system this&ne

(iv) Matrix swelling and dissolution are negligible.

(v) Drug diffusivity is constant

(vi) Perfect sink conditions are always attained inréhease environment.

The dissolution data was also plotted to the wabbwn exponential equation (Korsmeyer-peppas ed)ctwis
often used to describe the drug release behavioun polymeric system. According to this model, dueaof
n<0.45 indicates fickian release, n>0.45 but n<@dB%on-fickian (anomalous) release and n>0.8%cateé super
case |l type of release. Case Il generally refetoethe erosion of the polymeric chain and anomslwansport
(non-fickian) refers to a combination of both ddfon and erosion control drug release. The n-vdkgcribe in
table 1.5. On the basis of n-value the optimizedhfdation (F3) exhibit non-fickian type drug releas

CONCLUSION

Fluticasone propionate emulgel were successfullynfdated using the gelling agent like Carbopol 984
HPMCK100M with emulsifiers like span-80 & tween-8@th penetration enhancers in ten different corregions.

This study demonstrates that the different conegintr of gelling agent with emulsifiers and penttraenhancers
led to prolonged and pronounced local action. trenfilated ten batches shows white in appearancémpd

batch F3 shows white in appearance. pH of all fieHes was found between 6.0- 6.8. pH of optimizaidh F3
was found 6.6 which lies in normal pH of skin.

Viscosity is important parameter for characterizihg emulgels as it affect spreadability, extrutigband release
of the drug, all the formulated batches shouldéase viscosity as the concentration of gelling agwreased.
Optimized batch F3 show model viscosity. Extrusidthe emulgel from the tube is an important dupglication
and for the patient compliance. Emulgels with higimsistency may not extrude from the tube easihgre as low
viscous gel may show quickly extrudabilty of emuldgeptimized batch F3 show superior extrudabilitgn other
ten batches. Formulation with less concentratiogeatiing agent was found to be good and with highoentration
of gelling agent it was satisfactory. OptimizeddbaE3 show ideal gelling agent concentration. A& prepared
emulgel formulations showed uniformity of emulgehtent.

All the prepared batches show uniformity in drugntemt. Optimized batch F3shows 85.12% drug contérith
indicate uniform drug dispersion in emulgkl.vitro release studies were carried out by using phosghatter pH

779



Rajesh Asijaet al J. Chem. Pharm. Res., 2015, 7(2):772-780

7.4 release of Fluticasone propionate from all areg emulgel formulations was found to be satisfycand
extended over longer period of time.

REFERENCES

[1] S Vats; C Saxena; T Eswalmt J Pharma Res Sct2014 3(2), 649-660.

[2] DR Lionberger; M.J. Brennad Pain Res 2010 (3), 223-233.

[3] A Kamble; R Adnaik; M Bhutkarnnt J Uni Pharm Bio Sci2014 3(5), 37-45.

[4] A Verma; S Singh; R Kauitnt J Pharma Pharm Sgi2013 5(4), 666-674.

[5] SA Bhasha; SA Khalid; S Duraivehd J Res Pharm Bip2013 1(2), 161-168.

[6] S Sharma; S Pawar; UK Jalnt J Pharm Pharma Sgi2012 4(4), 452-456.

[71 R Khullar; S Saini; N Sethnt j Pharm Bio Scj 2011, 1(3), 117-128.

[8] B Joshi; G Singh; AC Ranint Res j Pharm 2011, 2(11), 66-70.

[9] B Patil; P Mandore; RK Sharmint J Pharm Tech Re2011, 3(1), 420-430.
[10]JD Bhavsar; VG Brahambhatt; MR Patak J Pharm Word Res2011, 2(1), 1-22.
[11]MI MohammedAAPS, 2004 6(3), 1-6.

[12]K.Kumari; UVS Sara; M Sachdevimt J Pharm Chem S¢i2013 2(1), 89-100.
[13]K Hosny; S Rambo; M Al-Zahranint J Pharm Sci Rev Re2013 20(2), 306-310.
[14]M Hennawy; S Halim; A Badawynventi J (P) Ltd, 2013 (4), 257-267.

[15]M Dignesh; DA Mishra, DR Shalnt J Pharm Tech Re012 4(3), 1332-1334.
[16]PM Ranga; V Sellakumar; R Natrajdnt J Pharm Chem S¢2012 1(1), 237-242.
[17]MS Mundada; SS Wankhede; SK Patwardtiad,J Pharm Edu Re2013 47(2), 168-171.
[18]Y Khalil; A Khasraghi; E Mohammedraqi J Pharm Scj 2011, 20(2), 19-27.
[19]M Lingan; A Sathali; M KumarScienti rev chemi comp2011, 1(1), 7-17.

[20]1JD Modi; JK Patelint J Pharm Pharm Sci Re2011, 1(1), 6-12.

[21]A Jain; P Deveda; N Vyait J Pharm Res DepM2011, 2(12), 18-22.

[22]V Singla; S Saini; AC Randnt Pharma Sci 2012 2(3), 36-44.

[23]S Mulye; K Wadkar; M Kondawar, Pel Res Liber Pharma Sin 2013 4(5), 31-45.
[24] A Patil; S Sarode; BS Sath&/orld J Pharm Pharma Sck014 3(7), 1731-1749.
[25]J Patel; J Trivedi; S Chaudhdrnt J Pharma Res Bip2014 3(2), 625-638.

[26]S Phaldesai; AR Shabaraya; D Shripathy,J Uni Pharm Bio Sci2014 3(3),92-104.

780



