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ABSTRACT

High-performance liquid chromatography and UV spaghotometric method were developed and validatedhie
guantitative determination of the bulk sertaconazatrate and its micro emulsion formulation. FoPHC, LC GC
Qualisil BDS C18 column (4.6x250 mm, 5um partigiekwith the mobile phase consisted of acetoaitsibter
(65:35%v/v) and flow rate of 1.8 ml/min were usecthie analysis. The sertaconazole nitrate peakasitored at a
wavelength of 260 nm; the retention time was 2@nirt6 The method is considered reliable for the eiteation of
sertaconazole nitrate. Nearly 99.6% of sertaconazatrate from microemulsion formulation were reemd by
applying this method with RSD 0.18% (n=9). UV spmatiotometric method was also found suitable far th
estimation of sertaconazole nitrate with wavelengftt260 nm, linearity range 5-25 pg and correlatiorefficient
0.9993, 99.25% of sertaconazole nitrate were resaydy this process with RSD 0.8%. The deternunatif
sertaconazole nitrate was not affected by any efvbhicle used in the formulation of sertaconaniiete micro
emulsion.
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INTRODUCTION

Sertaconazole nitrate chemically, 1- [2 - [(7 -¢chld-benzothiophen -3- yl) methoxy] -2 - (2, 4- ldarophenyl)
ethyl] imidazole (Fig.1), is a new synthetic antifial drug used for the treatment of superficial systemic fungal
infections. It has been found to have wide spectagtivity against topical fungiTfichophyton microsporum
Epidermophyto) pathogen yeast€éndida albicansC. tropicalis C. spp, Malasseria furfuy andAspergillust™ 2.

It has been found to have a good activity againssé fungi which are resistant to other imidazgeeonazole,
miconazole and clotrimazole). Sertaconazole iggalhiselective inhibitor of fungal cytochrome P-4&@rol C-14
a-demethylation via the inhibition of the enzyme anfirome P450 Iddemethylase. This enzyme converts
lanosterol to ergosterol, and is required in furggdll wall synthesis. It is soluble in ethanol awttonitrile with (log

P 5.7).

The review of literature revealed that various wtiedl methods involving spectrophotometry, HPLG/dndbeen
reported for sertaconazole nitrate in single fomad dormulations. There is no method has been eskeddl for
microemulsion drug delivery system. In this resbaacticle we have reported a convenient, reprodeicimd
selective HPLC and UV methods for the estimationseftaconazole nitrate in bulk drug as well asoipidal
formulation (Microemulsion)**!
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Fig 1. Chemical structure of sertaconazole nitrate
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EXPERIMENTAL SECTION

Material and reagents

Sertaconazole nitrate was purchased from HangztwypHarm Biotech Co. Ltd. (Zhejiang, China, Pur@9%).
HPLC grade Acetonitrile and methanol were obtaiffech Fischer Yadodara, Gujarat, IndiaMonobasic sodium
phosphate was of analytical grade and was obtdined CDH all other chemical were of analytical gead

HPLC method

The chromatographic system comprised of an AgilE220 series HPLC system (Agilent Technologies, USA)
equipped with quaternary pump VL 400 bar, a vacaegasser unit and a 1024-element diode array (EDA)
detector. The data was acquired and processed Agitent Open Lab CDS (EZChrome edition, versiold4A02)
software. Samples were pre-filtered using membfitee (0.2 micron). LC GC Qualisil BDS C18 colun(#.6x250
mm, 5um particle size) protected by a Agilent Zarb@artridge Guard Column (4.6x12.5 mm L, 5 umipbatsize
packing).

Preparation of the standard solutions for standardcurve

Weigh accuratelyt00 mg of sertaconazole nitrate and transfer t80aml volumetric flasldissolved and diluted up
to the mark with mobile phase to obtain stock solutontaining 1.0 mg/ml of sertaconazole nitrétiéquots from
stock solution were diluted with mobile phase to the calibration standard solutions over the ramig20, 40, 60,

80 and 10Qug/ml of sertaconazole nitrate for HPLC method. raliion standards were analyzed by HPLC method
(n=5). The calibration curve was constructed byttplg peak area of sertaconazole nitrate agairspective
concentrations.

Preparation of the standard solutions for sample (&taconazole nitrate)

Sertaconazole nitrate solution was prepared byhimig6,7,8,9 and 10 mg and transferred in 25ml matiic flask
and volume was made up to 25 ml with acetonitilean 1 ml each solution was transferred to a 5 shimetric
flask and volume was made with acetonitrile, fioahcentration of 48, 56, 64, 72 and 80 pug/ml wadenaliquot
of each solution was introduced in column.

Optimization of mobile phase

Optimization of mobile phase was performed on tiadl error basis. Different mobile phase trialsenearried out
using methanol: 0.01M sodium phosphate buffer, AONILM sodium phosphate buffer and methanol: ACN in
different ratio and pH. ACN: 0.01M sodium phosghauffer (40:60) pH 4 was found to full fill all itzria of
system suitability. The mobile phase which considtACN: 0.01M sodium phosphate buffer (40:60 wvere
found suitable and selected for further estimat®marp and well differentiated peak of sertacoranitrate was
observed.

Preparation of microemulsion solution

A 2 g of microemulsion was weighed into a 25 mikszaA 15 ml volume of acetonitrile methanol (82\/8) was

added and dispersed uniformly. The resulting sofutiias transferred to a 50 ml flask. The flask s@sicated for
30 min by introducing it directly into an ultrasonivater bath, then, an aliquot was centrifuged0@05pm for 30

min, 1 ml of the supernatant was transferred t0 anllflask and the required amount of acetonitnibes then added.
An aliquot of this solution was transferred to aland 25 pl were injected into the chromatograpblamn.

RP- HPLC validation and system suitability parametes
The developed method was validated for differentapeeters like linearity, accuracy, precision, sfety,
repeatability, limit of detection (LOD), limit of wgntification (LOQ) and robustness. Suitability tfe
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chromatographic system was tested before each sfagdidation. Five replicate injections of standigreparation
were injected and retention time, tailing factarmier of theoretical plates, and relative standi@ndation of peak
area were determined.

Linearity and repeatability

Under proposed experimental conditions, the ralatiqp between the area and the concentration tdcserazole
nitrate was studied. The calibration curve was tptbtbetween concentrations versus area by the naekpa
concentration of 0-100 pg/ml of stock solution, ahd/alue was found to be 0.9998 (Table 1). Six reydicof
prepared 25 pl solution of sertaconazole nitréaterigfrom different stock solution and measured .afée relative
standard deviation (%RSD) was found to be less 2h#n which indicates that the proposed methodpgatable.

Precision and specificity

Intraday and interday precision were carried dwbugh replicating analysis (n=5) for concentrasid@0 to 100
png/ml). For interday precision, the analysis wasgied out for three consecutive days at the sanmeamtration
level as used in intraday precision. The intrapi@cision was carried out by using three concantiatat different
time interval in a day. The %RSD was calculatede Prepared standard, sample solutions and the Islalnkion
were injected and check any other excipients iaterfce occurs or not.

The results of injection repeatability (RSD <1%itraday precision (RSD <2%) and method reprodutibhiRSD
<2%) proved the method to be précised.

Accuracy, LOQ, LOD and robustness

To find the accuracy of the method, the recoveqyeeiment was carried out using the standard addithethod.
LOD and LOQ were determined using the equationd) 1:03.3xSD/S| and LOQ = 10xSD/SI, where, SD is the
standard deviation of the response and Sl is thgesbf the calibration curve. The robustness ofethod is its
ability to remain unaffected by small changes imapgeters like changes in flow rate, change mobHasp
composition, change in wavelength, and change in ¢ limit of detection (LOD) and limit of quaritifition
(LOQ) was found to be 0.04 and 0.14 pg/ml of semagole nitrate, respectively.

UV Spectrophotometric method

A double beam Thermo scientific UV/Vis spectropmo&ter, UV-2700 having two matched quartz cells wiith
cm light path equipped with UV Probe 2.35 softwamas employed in Spectrophotometric analysis of
sertaconazole nitrate samples. Accurately weigh@l rig of sertaconazole nitrate was dissolved in HO®f
methanol to give a solution of 1 mg/ml (1000 pg/mbncentration and this was served as a standaok st
solution. Calibration standards were analyzed by3péctrophotometric meth&d*

(n=5). The calibration curve was constructed byttplg absorbance of sertaconazole nitrate agaasgiective
concentrations.

RESULTS AND DISCUSSION

HPLC method

Analysis of bulk drug

The proposed methods were validated according terdational Conference on Harmonization ICH Q2 (R1)
guidelines™™ The optimized HPLC elution was carried out isdcedly where mobile phase acetonitrile-0.01 M
sodium phosphate buffer (40:60 v/v), flow rate fBmin, total run time of 30 min, and temperatu&Q@ were
maintained to estimate the sertaconazole nitraie. system suitability and validation parametersdigermination

of sertaconazole nitrate by HPLC method are degiateTable 1. Fig. 2 shows standard curve with @sgjion
equation (y=mx+c), y=174.64x+68.381 and correlatiomefficient 0.9998. Fig. 3 shows the corresponding
chromatogram of standard sertaconazole nitrate gtimized HPLC conditions showing retention time for
sertaconazole nitrate at 20.16 min. A recoverydwtof microemulsion was calculated by comparing the
chromatographic peak areas with the calibratiorveiTable 2). The retention times of the drug fretandard
solution and from sample solutions were identihle comparison of chromatograms confirmed thaettepients
did not interfere in the separation of sertacoramnitrate. Peak purity check of sertaconazole teifpgaks obtained
from standard

The retention times of the drug from standard smtuand from standard solution were identical. Thmparison of
chromatogram confirmed that the excipient did ntgiifere in the separation of sertaconazole nitrate
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Fig 2. Standard curve of sertaconazole nitrate

Table 1: validation parameters for determination ofsertaconazole nitrate by proposed HPLC method

Parameter HPLC method
Retention time + SD (min) 20.16 £ 0.01
Capacity factor 2
Theoretical plate 8237
Injection repeatability (% RSD, n=6) 2953
Linearity range (pg/ml) 20-100 pg/ml
Regression equation (y=mx+c) y=174.64x+68.381
Correlation coefficient 0.9998
Intra-day precision (% RSD, n=3) 0.12-1.08
Inter-day precision (% RSD, n=3) 0.62 —1.58
Reproducibility (% RSD, with different analysp) 8.2
Duration of run 30 min.
Injection volume 25 ul
Flow rate 1.8 ml/min
Detection EDA (260nm)
Temperature 25°C
SD=Standard deviation, RSD=relative standard ddwiaty=concentration of sertaconazole nitrateugyml, x=peak area of sertaconazole
nitrate

() (b)
Fig 3. HPLC chromatogram of bulk sertaconazole rirate (a) and microemulsion (b) in optimized HPLC onditions showing retention
time for sertaconazole nitrate identical at 20.16 in and no other interfering peak was found

UV spectrophotometric method

The UV absorption spectrum of sertaconazole nitrateethanol depicteiimax at 260 nm (fig. 4). The wavelength
showing the maximum absorbance 260 nm was seléotedeasurement of absorbance. The results of seige
analysis and validation for determination of sestezole nitrate by UV method are shown in TableTBe
calibration curve was constructed by plotting abaoce against respective concentrations (5-25ughig) 5). The
variability in the precision study was found withimits proving the method to be precise. The %oveecy in
accuracy study was found to be 96.2 - 99.46%. rhi¢ bf detection (LOD) and limit of quantizatioh@Q) was
found to be 0.08and 0.24ug/ml, respectively. Thekimg solutions of sertaconazole nitrate in methavere found
to be stable for at least five days. A recoverglgtaf microemulsion was calculated by comparingahsorbance
with the calibration curve (Table 3). The absorleantthe drug from standard solution and from sangollutions
was identical. The comparison of standard and satdM spectra confirmed that the excipient did mbeifere in
the separation of sertaconazole nitrate.
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Table 2: Recovery studies for sertaconazole nitratia microemulsion

Amount  Amount
Method taken added recc(:f/)e oy S.D RSD
(rg/ml)  (ug/mi) (%)
HPLC 56 55.24 98.64 0.25 0.45
55.42 98.96 0.83 149
55.76 99.57 0.67 1.2
64 63.8 99.68 0.23 0.36
63.2 98.75 0.16 0.25
63.5 99.21 0.51 0.8
72 79.2 98.91 0.28 0.35
78.6 98.62 0.82 1.15
79.4 99.33 0.1 1.39
uv 10 9.82 98.2 0.02 0.2
9.75 97.5 0.04 041
9.86 98.6 0.02 0.2
15 14.92 99.46 0.03 0.2
14.86 99.06 0.01 0.06
14.74 98.26 0.09 061
20 19.62 98.1 0.11 0.56
19.24 96.2 0.1 0.51
19.85 99.25 0.16 0.8

Each value is mean +deviation of three determinai

The UV Spectrum represent standard solution ofa8ertazole nitrate (10ug/ml)

Fig 4. UV absorption spectrum of sertaconazole nitte
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Fig 5 Standard curve of sertaconazole nitrate, wherx axis shows concentration in pg/ml and y axis stvs absorbance
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Table 3: Validation parameters for determination of sertaconazole nitrate by uv method

Parameter UV Spectrophotometric method
Linearity range (1g/ml) 25-May
Regression equation (y=mx+c) y = 0.0126x+0.0024
Correlation coefficient 0.9993
Intra-day precision (% RSD, n=3) 0.59-0.81
Inter-day precision (% RSD, n=3) 1.12-1.42
Reproducibility (% RSD, with different analysy) 1.6
Instrument precision (n=7) 0.1

y=Concentration of sertaconazole nitrateig/ml, x=absorbance of sertaconazole nitrate at 86§
RSD=relative standard deviation, UV=ultra violet

g h i
Fig 6. HPLC recovery studies for sertaconazole nitite in microemulsion at concentration a-c, 5@g/ml; d-f, 64 pg/ml and g-i, 72pg/ml

CONCLUSION

The HPLC method and the UV Spectrophotometric nebtfar the determination of sertaconazole nitrate in
pharmaceutical formulations were found to be simpdgid, precise, accurate and sensitive. Moreower,UV
method offers a cost effective and time savingiad#tive to HPLC method of analysis for sertaconanitrate from
formulations. The HPLC method enables faster gfieation of sertaconazole nitrate within run timetaenty
minutes without interference of excipients. In suanyn the proposed methods can be used for routiadity
control of pharmaceutical formulation containingtaeonazole nitrate.
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