Available online at www.derpharmachemica.com

Scholars Research Library r SRy C:I

Scholars Research . [

Der Pharma Chemica, 2015, 7(8):1-9 ﬁ) H
(http://derpharmachemica.com/archive.html)

L ==

ISSN 0975-413X
CODEN (USA): PCHHAX

Optimization of an in vitro release test for topical formulations containing
eberconazole nitrate and mometasone furoate

P. B. Modi*?"and N. J. Shak?®

!Analytical Research & Development, Dr. Reddy’s lrabaries, Bachupally, Hyderabad, Andhra Pradesidian
RK University, Kasturbadham, Rajkot, Gujarat, India
®Indubhai Patel College of Pharmacy and Researchit@eBharmaj, Gujarat, India

ABSTRACT

A simple and reproducible in vitro release testRIy method is developed for the performance evialualf topical
formulations containing Eberconazole nitrate andrividasone furoate by using Franz Diffusion Cell. Tethod
utilized polysulfone membrane and 1% Sodium laspjfate with ethanol as receptor media that suffsoek
condition. The method is able to discriminate reke@rofile of Eberconazole nitrate and Mometasamedte from
market formulations having different viscositiehisT method can be utilized in pharmaceutical indast for
monitoring of batch to batch reproducibility, digninate formulations with respect to change in ggss and

formulation composition and for comparative IVRiidst of generic formulations to build confidenceopito costly
clinical study.
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INTRODUCTION

Percutaneous absorption can be studied using o tésts. These are widely used in the prelimindrase of the
evaluation of percutaneous absorption mainly dueosi factors, time and reproducibility. In vitreethods allow
the use of synthetic membranes and animal or huskén [biological membrane], and contribute towahe t
reduction, refinement and replacement of in vistitgy. The in vitro experimental conditions shoaidnic in vivo
conditions as closely as possible so that resatlislten be extrapolated [1, 2]. An in vitro releeste can reflect the
combined effect of several physical and chemicalpaters, including solubility, particle size ofetlactive
ingredient and rheological properties of the dostgms. Franz diffusion cells are normally usedhwitxcised
human or animal skin. However, when biological sismot readily available, synthetic membranes eysd in
drug diffusion study to check product performan8&gnthetic membranes for quality control should éhav
minimum diffusion resistance to drugs and onlyact support to separate the formulation from ¢ceptor media

3].

The topical formulation is a complex system and dlgeamics of the release of the drug has beenubeda of
investigation from many years. The in vitro [IVR®f semisolid dosage forms is an official requireinfam the
pharmaceutical industries to determine the druglahitity and to ensure the batch to batch reprduility . The
developments of such methods help to establishbibequivalence of product after scale up and ppgraval
changes [4, 5]. Such methods applicable for tfiferéint types of topical dosage formsand screererxental
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formulations during the product development. Deiration of the value of in vitro release helps toss check the
product quality and product comparison.

Currently, the performance testing system employhey Franz diffusion cell is commonly applied tomssolid
products, such as creams, ointments and gelsalando lotions. This procedure quantifies theaséeof the active
component from the formulation, which diffuses thgh a membrane into a receptor solution [6].

Eberconazole nitrate [EBZ] is an imidazole derivatiused topically in the treatment of superfifisigal infections

[7]. Mometasone furoate [MTS] is a glucocorticostdrused topically in the treatment of inflammatakin
disorders [such as eczema and psoriasis], allehjitis and it has vasoconstrictive properties 98, Combine
therapy of Eberconazole nitrate and Mometasoneafarés approved for the treatment of mild to motéera
inflammed cutaneous mycoses. EBZ and MTS are dlaileither alone or in combination in cream andboiot
dosage forms. There are no methods available faasarement of release characteristics of EBZ and MTS
simultaneously from topical formulations.

The aim of this study was to develop in-vitro eale test [IVRT] for Eberconazole nitrate and Morsete furoate
from topical formulations using Vertical Franz difion cells and synthetic membranes. Applicationtha
developed method for evaluation of release chaiatitss of EBZ and MTS from the different marketed
formulations.

MATERIALS AND METHODS

Instruments and Reagents

Study was performed on vertical franz diffusionls€Make: Logan) and samples were analyzed usingei&/a
Alliance HPLC system with UV detection and Empoweftware for data acquisition. Other instrumentshsas
CAP 2000+ viscometer (Make: Brookfield), XS205 duahge balance (Make: Mettler Toledo), Ultrasonathb
(Make: Bandelin sonorex), Rotary shaker and pH m@fiake: Thermo Orion) were used for the reseatoldys
Glasswares of borosil were used for this study.

Reagents such as potassium dihydrogen phosphateysdauryl sulfate, tween 80, ethanol, acetonepiispyl
alcohol and purified water were used for the redeatudy.

Standard and product:

Eberconazole nitrate (99.6%) and Mometasone fur(@3e3%) standards of known potency were used. URtsd
such as Ebernet M cream (Eberconazole 1 % and Momet furoate 0.1%), Ebernet cream (Eberconazoje 1%
Elocon lotion (Mometasone furoate 0.1%) and Moniatemn (Mometasone furoate 0.1%) were purchasethfro
market for the research study.

In vitro release test (IVRT)

The IVRT was performed using six cells (Franzuifén cell) per formulation. The diffusion areatloé cell was
1.76 cnf and receptor compartment had a capacity of 11Pwlysulfone membranes of 25 mm diameter were
saturated with receptor media (1% Sodium lauryfaselsolution: Ethanol, 70:30, v/v) for 30 minutesor to
experiment run. The cells were filled with degassstkptor media and the membranes were placedpoaftthe
receptor compartment. The donor compartment waseglaver the membrane. About 200 mg of formulation
containing EBZ and MTS was applied in donor comparit and spread uniformly over the membrane. The
receptor media was maintained at 32 + 1°C with wonsstirring at 400 rpm. Sample aliquot of 200 whs
withdrawn from each cell at 1, 2, 3, 4, 6 and 8redor measurement of the drug release rate (FEBZ and
MTS from formulation. The volume collected from thell was replaced with fresh receptor media. Adigaf
samples were estimated by HPLC method for the meamnt of EBZ and MTS releasedas mentioned below.

HPLC method for quantification of IVRT samples

Weighed about 119 mg of EBZ and 10 mg of MTS infrBl volumetric flask, added 25 ml of ethanol and
sonicated to dissolve it. Made up to volume withaebl. Diluted 5 ml of above solution to 50 ml witlceptor
media. Further diluted 5 ml of above solution tor20with receptor media (EBZ: 200 pg/mL and MTS| 2§/mL).
IVRT samples were estimated for release charatiterisf EBZ and MTS by HPLC using Waters Xterra G180

x 4.6 mm, 5um) as stationary phase and mobile ptmsstituted of water and methanol (35:65, v/va ffiow rate
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of 1.50 mL/min. Injection load was 50uLand coluremperature was 30°C. Both analytes were meastithdiw
detection at 235 nm and each injection run time w2asminutes. IVRT samples are analyzed againstdatdn
solution containing EBZ (200 pg/mL) and MTS (20 myj. Linearity curves of EBZ and MTS were made in
concentration range of 3.5- 270 pg/mL and 0.2- 0rjL respectively. .

Comparative evaluation of market formulations

Different marketed formulations such as Ebernetrbam, Ebernet Cream, Momate lotion and Elocon fotiere
run for IVRT and measured the release charadtist EBZ and MTS from the formulations. Compafkck
value of each analyte in different market formwaas.

RESULTS AND DISCUSSION

The migration of a drug from a semi-solid matrixoire receptor media is essentially a function o @n a
combination of various processes such as drugselsam the semi-solid matrix itself, passage efdhug through
the membrane and clearance of the drug from bet@antembrane. Therefore, it is important that thenbrane
and the receptor media be highly permeable andssitde to the drug in the formulation for efficiedtug
release.Receptor media, membrane, quantificatiathodeand other Franz diffusion cell apparatus patars are
the key components for IVRT method developmentwerk optimized as mentioned below.

Receptor media selection

While selecting receptor media for in vitro reledsst, it is necessary that API has to have adeq@ubility in
media throughout the course of an experiment witlimpacting on the sink condition of the system pAypriate
receptor media such as aqueous buffer or hydrdialmomedia for sparingly water soluble drugs ootaer media
with proper justification can be used. In ordefdoilitate and monitor drug release from such tapformulations,
it is necessary to add surfactant and complexirgi@gor use non-aqueous media in which the drowi® soluble
and efficiently released from the matrix duringvitro studies(10-12). Different medias such as p#D7{hosphate
buffer saline (PBS), 1 % Tween solution, 1% Sodlaaoryl sulfate (SLS) solution, pH 7.40 PBS with BkS, pH
7.40 PBS with 1% SLS and mixture of buffers witletane and ethanol were tried to achieve sink ¢omdi for
EBZ and MTS (EBZ: 150 pg/mL and MTS: 15 pg/mL). esRlts are depicted in figure 1. Results enablatl th
desired sink condition is achieved with 1% SLS 8oly pH 7.40 PBS with 1% SLS and mixture of 1% Sii&l
Ethanol as receptor medias (Table 1).

Table 1: Results of solubility study

Receptor media EBZ (ug/mL)  MTS (ug/mL) Observation
1 % SLS solution 2415 211 Foam/ bubble formation
pH 7.40 PBS with 1% SLS 249.7 20.3 Foam/bubble &ion
1% SLS: Ethanol (80: 20, % v/v)  256.5 19.2 Cledntson
1% SLS: Ethanol (70: 30, % viv) 242.3 19.8 Cledntson

IVRT experiments were run for topical cream (Ebeérk® for actual release of EBZ and MTS with 1% SLS
solution, pH 7.40 PBS with 1% SLS and 1% SLS: Eth&rO: 30, % v/v) as receptor medias. Study wafopmed
for 8 hours with 0.2u polysulfone membrane, 32°Gptor compartment temperature and 400 rpm stigjregd.
IVRT samples were analyzed for quantification ofZE8d MTS by HPLC. Results of cumulative releasg/¢prf)

of EBZ and MTS with different receptor medias aspidted in fig 2. Sufficient and precise release€EBZ and
MTS from cream formulations was achieved with 1%SSEthanol (70: 30, % v/v) as receptor media. Hetide
SLS: Ethanol (70: 30, % v/v) was finalized as réeemedia for IVRT study.
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EBZ Solubility study
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Fig. 1. Typical plot of solubility study
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Fig. 2. Typical plot of Receptor media optimizatiorstudy
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Membrane selection:

An important consideration for selecting synthaetiembrane foin vitro drug release experiments should have low
reactivity with formulation components, be compiagtitwith the receptor media and offer the least ibtess
diffusional resistance to the component of int€festl5). The membrane of choice should be inert @nogtide a
holding surface without barrier properties for thetive ingredient and test formulation. Differenmthetic
membranes such as 0.22u Polysulfone, 0.45u NyldsuOCellulose acetate and 0.22u Teflon were etedutr
drug-membrane binding study and drug release ctaaistics of EBZ and MTS from topical formulations.

Drug —membrane binding study was performed by pegjmen of standard containing EBZ (about 200 pg/rabdl

MTS (about 20 pg/mL) and filtered through aboveheatthe membranes in triplicates. Checked thewegoof

filtered standard solutions against unfiltered dtad solution. Results enabled that there are mdirtg (adsorption)
of drug into membrane and recovery of both analyas found more than 90% in all membranes. Thdtseate
summarized in table 2.

IVRT experiments were run with above synthetic meanbs to evaluate drug release characteristicsBa&f &d
MTS from Ebernent M Cream formulation. Study wasg@ened with 1% SLS: Ethanol (70: 30, % v/v) asagtor
media, 32°C receptor compartment temperature, go0stirring speed and 8 hour study time.IVRT sasiplere
analyzed for quantitative estimation of EBZ and MIySHPLC. Calculated cumulative release (udjcof each of
EBZ and MTS from Ebernet M cream with respect tffedént synthetic membranes.Results of membrane
optimization study are depicted in fig. 3. Reseltsbled that sufficient and precise release of BB&Z MTS was
achieved with 0.22 p Polysulfone membrane. Hentgsplfone membrane was finalized for IVRT study.

Table 2: Results of membrane binding and optimizatin study

EBZ MTS
Membranes % Recovery + SD Flux % Recovery = SD Flux
(Membrane binding)  (ug/cn?/Nt)  (Membrane binding)  (ug/cn?/At)
Polysulfone 98.44 + 0.82 70.48 98.32 + 0.63 3.48
Nylon 96.39+1.1 60.4( 96.01 +0.5 2.4¢
Cellulose 96.05 + 1.47 60.81 96.25 +1.90 2.62
Teflon 98.18 + 0.60 57.83 95.77 +1.22 1.38

"Study performed in triplicates for each membrane.

Membrane optimization study
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Fig. 3. Typical plot of Membrane optimization study

Franz diffusion cell parameters and Drug release deulation
Quantity of sample application on membrane wasctadebased on amount required to cover membrarzeaee
spread uniformly. About 200 mg of sample quantigsveelected for IVRT study. Basic application ofZeénd
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MTS containing topical formulations on skin, her®2C temperature for receptor compartment was tmethis

study. Generally six diffusion cells are used fotesat as in dissolution testing to nullify indivaludosage form
variability. Sampling intervals of this study wete 2, 3, 4, 6 and 8 hours based on sufficient seled EBZ and
MTS from topical formulations. Sample aliquot of®20L was withdrawn at each time point and replagik fresh

receptor media. Cumulative drug release (ug)ahanalyte is determined by following equation.

n-1
Q= [C.,V+CiS]/A
i=1
Where,
Q= Cumulative amount of EBZ/ MTS released per sigfarea of membrane (pg/cmz2)
C,= Concentration of EBZ/MTS (pg/mL) determined tsampling interval
V= Volume of individual Franz diffusion cell, 11 ml
n-1
> Ci = Sum of concentration of EBZ/MTS (ng/ml) detémed at sampling intervals 1
i=1 through n-1
S = sampling volume, 200 pL
A = Surface area of diffusion, 1.766 tm

HPLC method for quantification
IVRT samples were estimated for release charatitsrisf EBZ and MTS by HPLC using Waters Xterra G180

x 4.6 mm, 5um) as stationary phase and mobile ptasstituted of water and methanol (35:65, v/va #iow rate
of 1.50 mL/min. Both analytes were measured with di#¢ection at 235 nm. EBZ and MTS were eluted atitb.0
minutes and 8.0 minutes respectively. Typical diagof IVRTand HPLC chromatogram is depicted @ 4.

"'”",h

Quantification by HPLC
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Fig. 4. Typical diagram of IVRT study

Linearity curves of concentration Vs peak area wdotted for EBZ and MTS in the concentration ramde3.5-
270 pg/mL and 0.2- 30 pg/mL respectively. Lineapilgts of EBZ and MTS are depicted in fig. 5. Tluerelation

co-efficients of both analytes were found > 0.99.

Solution stability of standard and IVRT samples
Standard solution and IVRT sample (8 hours timenQ)avere analyzed at initial and after 24 hoursdi@bility at

room temperature. No significant drop was obseime@sponse of EBZ and MTS in standard and sangigisn
after 24 hours. Hence concluded that standard amgle solutions are stable at room temperatur@4drours.
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Linearity of EBZ Linearity of MTS
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Fig. 5. Linearity plots of EBZ and MTS

Comparative IVRT study of marketed formulations

Different market formulations such as Ebernet Maaone Ebernet cream, Momate lotion and Elocon loti@re
studied for viscosity test and IVRT study. Studyfpened with six cells for each market formulatiGalculated
cumulative amount release (ugAnand flux value (pg/chivt) of EBZ and MTS from each market formulation.
Plotted graph of cumulative amount release of EBZ BITS in pg/cmVs ~t for each market formulation (fig).
Viscosity and flux values of formulations are sumized in table 3. Results enabled that Flux valt®as in
Momate lotion and Elocon lotion are comparable, i&/Bbernet M cream is showing significantly lesscflalue of
MTS compared to Momate and Elocon lotions. Resntbled that viscosity of formulation is playingtical role
on flux value of EBZ and MTS. % RSD of cumulativeig release of EBZ and MTS &f &our from six diffusion
cells for respective formulation was found lesath@% (table 4).

A Eberconazole nitrate diffusion study
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Fig. 6. Comparative plots of drug release of EBZ ahMTS Vst in different market formulations
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Table 3: IVRT study data of EBZ and MTS in different marketed formulations

EBZ MTS
) Flux + SD’ ) . Flux+SD  Correlation  Viscosity**
Market formulations (ug/en?t) Correlation coefficient (ug/en?ht) coefficient (Poisg)
Ebernet M Creal 68.49 +2.3! 0.99] 3.97+0.1 0.98¢ 20.3¢
Ebernet Crea 52.40 +1.5 0.99( - - 9.72
Elocon Lotion - - 26.21 +£0.23 0.959 1.28
Momate Lotion 25.95+0.18 0.921 1.27

*Study performed on six cells (n=6) for each foratign, **Viscosity parameters: Brookfield CAP 2000iscometer, spindle no. 1, 25 rpm and
temperature 25°C.

Table 4: Results of precision

EBZ MTS
Cumulative release % RSD# Cumulative release % RSD#
(uglen?, 8" hour)  (NMT 10%)  (uglen?, 8" hour)  (NMT 10%)
11.2

Market formulations

Ebernet M Cream 193.71 3.44 1.24 4.84
Ebernet Cream 148.21 3.01 - -
Elocon Lotion - - 74.13 0.88
Momate Lotion 73.41 0.69

#% RSD calculated for cumulative release of silscel
CONCLUSION

The developed IVRT method proposed the use of syisthmembrane (0.2u polysulfone) at early product
development stage and 1% SLS: Ethanol (70: 30, ¥oagd receptor media for in vitro release stud{BZ and
MTS from topical formualtions. Quantification of RT samples was performed by sensitive HPLC metivbéth

is established for linearity of EBZ and MTS in centration range of 3.5- 270 pg/mL and 0.2- 30 pg/mL
respectively. The in vitro release test providesgbod evidence for product evaluation and perfogaaThe use of
four different formulations ensures that proposeddhod helps to differentiate between the formuregiof different
manufacturers. The Method showed precise releasfédepwithin the set of six cells This method wasized to
evaluate release profile of EBZ and MTS from diigr topical formulations. The Proposed method sldowe
discrimination in release profile with different seosities formulations. This method can be utilizied
pharmaceutical industries for monitoring of batetbatch reproducibility, discriminate formulationgh respect to
change in process and formulation composition amccébmparative IVRT study of generic formulationshuild
confidence prior to costly clinical study.
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