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ABSTRACT

A simple, accurate, and precise dual wavelength spectrophotometric
method was developed for simultaneous determination of Escitalopram
oxalate (ESC) and Eszopiclone (ESZ) in their mixtures. The principle for
dual wavelength method is“the absorbance difference between two points
on the mixture spectrais directly proportional to the concentration of the
component of interest”. The method based on determination of ESZ at
304.0 nm using its absorptivity valueand ESC at 238.0 nm after deduction
of absorbance dueto ESZ. The two drugs follow Beer-Lambert’s law over
the concentration range of 5-50 pg/mL for ESC and 3-18 pg/mL for ESZ.
The % estimation of the drugs was found near to 100 % representing the
accuracy of the three methods. The recovery of the ESC and ESZ were
found near to 100 %. Validation of the proposed methods was carried out
for its accuracy, precision, specificity and ruggedness according to ICH
guidelines. The proposed methods can be successfully applied in routine
work for the determination of ESC and ESZ in combined dosage form.
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INTRODUCTION

ESC[1-2] isan oraly administered sel ective sero-
tonin reuptakeinhibitor. It isthe pure Senantiomer of
racemic bicyclic phthalane derivative of citalopram.
ChemicdlyitisS-(+)-1-[ 3-(dimethyl ESCno)propyl]-
1-(p-fluorophenyl)-5 phthaancarbonitrileoxa ate. Vari-
ous and ytical methods, such as spectroscopic method
with clonazepam, stability indicating HPTLC, colori-

metric method, HPL C method with clonazepam®18!
have been reported.

Eszopiclone (ESZ)™2 isanonbenzodiazepinehyp-
noticagent used asatrestment for insomnia. Eszopiclone
istheactive stereoi somer of zopiclone, and belongsto
theclassof drugsknown ascyclopyrrones. It ischemi-
caly [(7S)-6-(5-chloropyridin-2-yl)-5-0x0-7H-
pyrrolo[ 3,4-b] pyrazin-7-yl] 4-methylpiESZazine-1-
carboxylate. ESC and ESZ are availablein asingle
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dosageform but not in combination therapy inthemar-
ket. Fixed dose combination therapy of ESC and ESZ
isindicated for thetreatment of insomnia. Eszopiclone
also enhancesthe effect of Escitalopramininsomnia
and anxiety. Variousanal ytical methods, such asesti-
mation of eszopiclonein bulk and in formulation by
simple UV and difference spectroscopic methods,
HPL C method, Stability indicating HPL C have been
reported[lg-zo].

No spectrophotometric methods have been re-
portedintheliteraturefor thesmultaneous determina:
tion of Escitalopram oxalate and Eszopicloneintheir
mixtures. It would therefore be beneficial to provide
accurate, precise, and reliable methodsfor s multaneous
determination of Escitalopram and Eszopiclone. The
present work describesaanalytical proceduresfor the
quantitation of Escitalopram in co-formulation with
Eszopiclone using dual wavelength spectroscopy
method.

EXPERIMENTAL

I nstrumentsand appar atus

All absorption spectrawere recorded with aUV-
1700 PC UV /Visdoubl e beam spectrophotometer with
spectra width of 2 nm, wavelength accuracy of 0.5nm
and apair of 10 mm matched quartz cells (Shimadzu,
Japan), CP224S and ytica balance (Sartorius) and ul-
trasonic cleaner (Frontline FS 4) were used through-
out thepractical.

Reagents

Escital opram oxal ate and Eszopiclone pure pow-
der weredonated by Sun Pharma Ltd., Gujarat. Metha
nol was purchased from SDfine Chemicalsand were of
andytica grade.

Preparation of ESC and ESZ standard solution

ESC (10mg) and ESZ (10mg) were accurately
weighed and transferred to two separate 100 ml volu-

metric flask, dissolved in methanol to obtained stock
solution of 100 pg/ml each.

Prepar ation of ESC and ESZ samplesolution

To determinethe content of ESC and ESZ in com-
mercid tablets(eachindividua tablet containing10mg
ESC and 2 mg ESZ),A quantity of powder 10 mg of
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ESC and 2 mg of ESZ was weighed accurately and
transferred to a50 ml volumetric flask and the volume
was made up with the solvent. It was soni cated for 30
minutesand then filtered through 0.5 um whatman pa-
per.

Development of themethod

Standard stock solutions of 100 pg/ml were pre-
pared for both the drugs using amethanol as solvent.
From these stock solutionsgppropriatedilutionsof ESC
(10ug/ml) and ESZ (6 pg/ml) were prepared and
scanned over the range of 200-400 nm and the over-
lain spectrawas observed for devel opment of suitable
method for analysis. The overlain spectraof ESC and
ESZ wereshowninFigurel.

Method validation
(@) Linearity

Linearity of the proposed method was verified by
andyzingfivedifferent concentrationsintherangeof 5-

50 pg/ml for ESC and 3-18 pg/ml for ESC and ESZ,
respectively. Each concentrationwas madeintriplicate.
(b) Accuracy

Theaccuracy of the method was performed by con-
ducting the recovery studies (50, 100 and 150%) of
puredrugsfrom mixtures, by standard addition method.
Theactud and measured concentrationswerethen com-
pared.
(c) Precison

Theintraday precision of the devel oped method
was eva uated by analyzing samplesof threedifferent
concentrationsof ESC (5, 10 and 15 pg/ml) and ESZ
(36and 9 pg/ml) intriplicates on the sameday. The
inter day precision was eval uated from the same con-
centration on three consecutive days, precision was
evauated from the same concentration by threediffer-
ent andysts.

(d) Sability

Stability was observed by scanning the drug solu-
tionsin selected sol vent system in time scan mode of
UV spectrophotometer for 12 hours.

Limits of detection (LOD) and quantification
(LOQ)
Thedetection limit isdetermined by theanaysisof
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sampleswith known concentrations of analyteand by
establishingtheminimum level & whichtheanaytecan
bereliably detected. Thequantitationlimitisgeneraly
determined by theandysisof sampleswith known con-
centrationsof andyteand by establishingthe minimum
level at which the analyte can be quantified with ac-
ceptableaccuracy and precision.

TheLOD of the both thedrugswerefound by trial
and error method (visud). Thelowest concentration of
rangewas selected as LOQ.

Analysisin mixtures

To determinethe content of ESC and ESZ in mix-
tures (mixturescontaining 10 mg ESC and 2 mg ESZ).
A quantity of powder equivalent to 10 mgof ESC and
2 mg of ESZ wasweighed accurately and transferred
to a50 ml volumetric flask and the volumewas made
up with the solvent. It was sonicated for 30 minutes
and then filtered through 0.5 um whatman paper.

RESULTSAND DISCUSSION

Method development and validation

Theoverlain spectrum of thedrugssuggested that a
dual wavel ength spectrophotometric method wasthe
most suitablemethod for s multaneous determination of

1.000 r

ESC and ESZ. In Dua wavelength method the diluted
solutionswerescanned over thewave engthrange of 200
- 400 nm. From the overlain spectra(Figure 1), wave-
lengths 304.0 kmax of ESZ and 238.0 nm the Amax of
ESC weresd ected for quantitation by proposed method.
For studying Beer’s law, two series of different concen-
trationsin range of 5-50 pg/mL for ESC and 3-18 pg/
mL for ESZ were prepared from stock solutions. The
cdibration curveswere constructed at 304.0and 238.0
nm for ESZ and ESC, respectively. The absorptivities
(A1%, 1 cm) of both thedrugsat both thesd ected wave-
lengthsweredetermined. Thequantitativedetermination
of ESZ iscarried out by usingA (1%, 1cm) valueat a
304.0 nm where ESC, interfering substance does not
have any absorption and quantitation of ESCiscarried
out by subtracting absorption dueto ESZ, interfering drug
intheoverlapping region of spectrum, onthebasisof its
absorptionratio at two wavelengths.

Linearity

Thecalibration curves of ESC and ESZ werelin-
ear intherangeof 5-50 pg/ml and 3-18 pg/m,l respec-
tively. Theregression equationsof calibration curves
wereY . = 0.0431x + 0.015,r2=0.9995and Y _,
=0.0516x - 0.0043, r2 =0.9998 for ESC and ESZ,
respectively.
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Figurel: Overlain absor ption spectraof ESC and ESZ.
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Accuracy

The percentage recovery was cal cul ated of pure
drugsfrom mixturesby standard addition of puredrugs
at three known concentrations (80, 100 and 120%)
and excellent recoverieswere obtained at each level.
The respective % recovery and %RSDs for ESC at
threelevels (80, 100 and 120 %) werefound 99.66 +
0.14,98.37 0.37 and 101.1 + 0.12, respectively. The
respective % recovery and %RSDsfor ESZ at three
levels (80, 100 and 120) were found 99.66 + 0.19,
100.62 + 1.13 and 99.70 + 0.45, respectively. The
resultsof accuracy studiesareshownin TABLE 1.

Precision
Theintraday precision showed arelative standard
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deviation (R.S.D. %) of 0.10-1.16%for ESC and 1.14-
2.13 % for ESZ. The inter day precision showed a
R.S.D. %were0.49-1.36% and 0.24-0.64%for ESC
and ESZ, respectively. Intraday, inter day precision of
methodisillustratedin TABLE 2.

Analysisin formulations

The proposed UV method was applied for the
determination of ESC and ESZ intheir mixturesand
theresultsareshownin TABLE 3. The high percent-
agerecoveries(99.45-100.10) and low %CV (0.12-
1.13) values confirm the suitability of the proposed
method for the routine determination of these compo-
nentsin combined formulation. Thedataare shownin
TABLE 3.

TABLE 1: Application of thestandard addition techniqueto theanalysisof ESC and ESZ in their combined mixtureby the

proposed method.
Proposed Amount of drugtaken (ng/ml) Amount of drug added (pg/ml) Amount of drug found (ng/ml) % Recovery (n°%=3) = SD°
methods ESC ESZ ESC ESZ ESC ESZ ESC ESZ
DUl 10 6 5 14.95 8.98 99.66+0.14 99.66+0.19
wavelength 10 6 10 1+.95 1205  99.37+0.37 100.62+1.13
method 10 6 15 25,11 1497 10114012 99.7+0.45

an isnumber of deter minations, *SD isa Sandard deviation

TABLE 2: Summary of validation parameter sfor the proposed methods.

Proposed Parameters
Drug a b c d c
Methods LOD?pg/ml  LOQug/ml Interday (n=3) (RSD®, %) Intraday (n=3) (RSD®, %)
Dual Wavelength ESC 2.5 5.0 0.49-1.36 0.10-1.16
method ESZ 15 3.0 0.24-0.64 1.14-2.13

3L OD isLimit of detection,” LOQ isLimit of quantification, ¢ RSD isRelative standard deviation,  nisnumber of deter minations.

TABLE 3: Assay resultsfor tabletsusing the proposed method.

Proposed Mix. Amount of drug added (mg) Amount of drug found (mg) % Amount found (n®=3) + SDP
methods ESC ESZ ESC ESZ ESC ESZ
Dual wavelength 1 10 2 10.19 192 100.80+1.54 99.08+0.14

method 2 10 2 10.18 1.95 100.76+0.12 99.41+0.85

an is number of determinations °SD is a Standard deviation.

CONCLUSION

The proposed dual wavel ength method gives ac-
curateand preci seresultsfor determination of ESC and
ESZ inmixturesandiseasily gppliedfor routineanaly-
sis. Themost striking feature of the dual wavelength
methodisitssmplicity and rapidity. Method vaidation
has been demonstrated by variety of testsfor linearity,

accuracy, precisionand stability. Thedevel oped method
has several advantages, asitissimple, accurate, pre-
ciseand economical. The proposed method was suc-
cessfully gpplied to determination of thesedrugsin com-
mercia tablets.
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