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ABSTRACT

A reversed phase HPLC method has been developatidasimultaneous determination of Escitalopramlatea
and Etizolam by using C18 (250 x 4.6 mm) column amubile phase of 0.02M Potassium dihydrogen
orthophosphate: Acetonitrile (40:60) at 254 nm.d®éion times of Escitalopram oxalate and Etizolaamer2.8 min
and 4.1 min respectively with resolution of 6.5BisTmethod shows to be lineafX0.99), precise (RSD<2%),
accurate (recovery of 99.8% of Escitalopram oxalated 99.46% of Etizolam), specific and robust. The
Escitalopram oxalate contains in tablets was 99.8/Bere Etizolam contains was 99.33 %
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INTRODUCTION

Escitalopram oxalate (ESC) is the pure s enantisrokthe racemic bicyclic phthalate derivativecélopram. It
is an antidepressant of the serotonin reuptak®itoniclas8? is chemically S(+)-1-[3-(Dimethylamino)-propyl}-1
(4-fluorophenyl)-1,3-dihydro-5- Isobenzofurancarhole oxalate™ . ESC is not official in pharmacopolid Few
spectro photometri€™ and very few HPLC methol3” are available for its determination. Etizolam(§TZ
chemically 4-(2-chlorophenyl)-2-ethyl-9-methyl-6Hi¢no[ 3,2f] [1,2,4] triazolo[4,3- a] [1,4] diazem®® belong to
a new class of diazepines. It has anxiolytic, amimlisant, hypnotic, sedative and skeletal muselaxant
properties™. Literature review reveals that very few analyticeethod has been reported for the determination of
ETZ in biological fluid which includes HPLE! HPTLC 2 Lcms B3 gems ™1 But recently very few
methods has been develog€d” for the simultaneous estimation of Escitalopraralate and Etizolam by HPLC
using methanol and phosphate buffer (70:30) antbaitgle:0.005 M Hexane Sulfonic Acid pH 3.0 (asjed with
o-phosphoric acid) (40:60 v/v). The present studys aimed to developed recently a new simple ecanand
validated method and this validated method wandiegh for the analysis of tablet content of Escipabm oxalate-
Etizolam combination 10 + 0.5 mg.

MATERIALS AND METHODS

Materials:

Escitalopram oxalate and Etizolam bulk drugs wdiioed from Chandra labs, Hyderabad, Andhra Pradedia
as gift samples and marketed formulation Etizoles §Escitalopram oxalate 10mg and Etizolam 5mg)ufaatured
by Macleods pharmaceutical Pvt. Ltd. was procumcflocal market of Hyderabad. Acetonitrile of HPiggade
and Potassium dihydrogen phosphate of AR gradee purchased from obtained from local market.

26
www.scholarsresearchlibrary.com



Prasenjit Mondal et al Der Pharma Chemica, 2013, 5 (3):26-32

=h
g N ke
= ?,, G
LU
=H
1
Fig: 1. Structure of Escitalopram Oxallate Fig: 2. Structure of Etizolam

Chromatographic condition:

A mobile phase consisted of Acetonitrile and Phasptbuffer in 60:40 ration was pumped at a flove raf 1
ml/min. The elution was monitored at 254 nm anditijection volume was 20 pL. The validation of tmethod
was done following the ICH guidelines.

Instrumentation:

HPLC devise- shimadzu (LC10 ATVP), UV- Visible Sprephotometer- Shimadzu SPD-10A, Ultrasonicator-
Citizen, Digital Ultrasonic Cleaner, pH meter- BlijcSyringe- Hamilton, HPLC column ODS C18 column
(250%4.61D) were used.

Preparation of Solutions:
Preparation of 0.02M potassium dihydrogen orthasphate:

1.360gm of potassium dihydrogen phosphate was wdigind dissolved in 100ml of water and volume waslen
up to 500ml with water. Adjust the pH to+6.05 using triethylamine. The buffer was filterddaugh 0.45p filters
to remove all fine particles and gases.

Preparation of mobile phase.
A mixture of 40ml of Potassium di hydrogen orthopploate Buffer, 60ml of Acetonitrile (HPLC grade)herl
mobile phase was sonicated for 10min to removesgase

Preparation of standard stock solution of Escitalopam oxalate and Etizolam.

Standard stock solutions of Escitalopram oxalatkEtizolam (microgram/ml) were prepared by dissuvi00 mg
of Escitalopram oxalate and 5mg of Etizolam in ll0ofmmobile phase. After that filtered the solutiosing 0.45-
micron syringe filter and Sonicated for 5 min arditeé to 100 ml with mobile phase. Further dilutioh120pug/mi
of Escitalopram oxalate andug/ml was made by adding 1.2 ml of stock solutiod®aml of mobile phase.

Preparation of sample solution of Escitalopram oxadte and Etizolam.

20 tablets ( each tablet contain 10mg of Escitalopoxalate and 0.5mg of Etizolam) were weighed aa#len into
a mortar and crushed to fine powder and uniformiyegh. Tablet stock solutions of Escitalopram oxalahd
Etizolam (microgram/ml) were prepared by dissolvimgight equivalent to 100mg of Escitalopram oxalatel
5mg of Etizolam in 10 ml of Methanol. After thaltéred the solution using 0.45-micron syringe fid@d Sonicated
for 5 min and dilute to 100ml with mobile phaserthar dilution of 12Qug/ml of Escitalopram oxalate andu§/ml
of Etizolam was made by adding 1.2 ml of stock sotuto 10 ml of mobile phase.

Wavelength Selection.

In simultaneous estimation of two drugs isobestiavelength is used. Standard solution of Escil@wpoxalate
and was prapared by weighing 100mg of Escitaloppaailate was weighed and transferred in to 100mimetric
flask and dissolved in 10ml of methanol and thetkenap to the mark with the mobile phase and prep@fpig /ml
of solution by diluting 1ml to 100ml with mobile pke and standard solution of Etizolam was prepayedeighing
5mg of Etizolam was weighed in to 100ml volumeflask and dissolved in 10ml of Methanol and thdatdiup to
the mark with mobile phase and prepare 5ug /miahdt®n by diluting 1ml to 10ml with mobile phas€&he
wavelength of maximum absorptioh.§,) of the drug of 1Qug/ml solution in mobile phase were scanned using
UV-Visible spectrophotometer within the wavelengglgion of 200-400 nm against mobile phase as bIBim&A .«
was found to be 244 nm for Escitalopram oxalatd, @& for Etizolam and 254 nm for the combinatioowh in
figure: 3
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Fig: 3. Isobestic Point of both EST and ETZ

Selection of mobile phase for method Optimizationand experimental condition:

Several trial has been taken for the proper optititom of RP HPLC method by changing different melphase
with different ratio. And finally the mobile phaser optimised condition was selected and givencfei. And the
optimised parameters was for ESC and ETZ was gavéable no. and in figure no.4.
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Fig: 4 A typical Optimised Chromatogram of ESC aalate and ETZ

Chromatographic condition:

Mobile phase : 0.02M Potassium dihydrogen orthsphate : Acetonitrile (pH-6)
Ratio : 40:60

Column : ODS, C18(150%4.6% 51)

Wavelength : 254nm.

Injection volume : 6 min

Temperature %0 (+ 2C)

Run time : 6 min

Flow rate : 1.0ml/min.

Assay:

Assay of marketed tablet formulation containingz&tam 0.5 mg and Escitalopram oxalate equivalent t
Escitalopram oxalate 10 mg was performed by pragahe sample solutions as described earlier iptaparation
of the sample. Six injections of above preparedptamand standard solutions were injected. The asédiie
commercial sample was calculated by comparing tekasaof standard and sample peaks. The assay &ttedr
formulation ETIZOLA PLUS found within limit. And # chromatogram was given as figure 5.
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Fig: 5. Chromatogram for the Assay of marketed Forrulation

This optimized method was validated in terms oédirity, accuracy, precision, specificity, limit détection, limit
of quantification and solution stability as per I@didelines.

Linearity :

Calibration curve was constructed by plotting conictions of Escitalopram oxalate and Etizolampesak areas,
and the regression equations were calculated. Trearlty of this method was investigated by usimg t
concentrations 20,40,60,80, 100 and 120 pg/ml &witBlopram oxalate and 1,2,3,4,5 and 6 pg/ml fizotam.
These concentrations were prepared by dilutinggpiate volume of working standard with mobile phas

System suitability:
Standard solutions were prepared as per the tabbohand injected into the chromatographic sysfEne system
suitability parameters like theoretical platespteon and asymmetric factor were evaluated.

Accuracy:

Accuracy of the method was determined by Recovéugias. To the formulation (pre analyzed sampleg t
reference standards of the drugs were added &\vbkof 80%, 100%, 120%. The recovery studies wareied out
three times and the percentage recovery and pegembean recovery were calculated for drug is showable.
To check the accuracy of the method, recovery studiere carried out by addition of standard drugti®m to pre-
analyzed sample solution at three different le88R%, 100%, 120%.

Precision:

Intra-day precision was calculated from resultaotad from six-fold replicate analysis of sampletheee different
concentrations of on the same day. Inter-day pmtiszas calculated from results from the same sasnahalyzed
on six consecutive days. Standard solution wasgpegbas per the test method and injected six tamgwer the test
procedure. And Relative standard deviation wasutated.

Specificity:
A solution containing a mixture of tablet was premhusing sample preparation procedure and E&geictto the
system, to evaluate possible interfering peaks.

Robustness:

Robustness of the method was demonstrated by datidhe changing the chromatographic conditions. fitwe rate

of the mobile phase was changed from 1.0 ml/mif.&ml and 1.2 ml/min. The wavelength was charfgesh
254nm to 256nm and 252nm, temperature of columm ¢w’C) unit. The mobile phase composition also little
changed.

LOD and LOQ:

Combine standard solution were prepared by secpledilutions and injected on to the chromatogragh.a
decreasing concentration in the range of 0.0505tom/ml for EST and 0.045 pm/ml to 10 pum/ml for ETihe
limit of detection was define as the concentration which a signal-to-noise ratio of 3 was obtairemt for
Quantitation limit, a signal-to-noise ratio of 1@svconsidered.
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Method Development:
The isobestic point of ETBNd ETZ was determined spectrophotometricaly tecteéhe detection wavelength.

was found to be 254 nm was shown in figure 1

RESULTS AND DISCUSSION

The chromatographic parameters was optimised uODS, C18(150x4.6x 5u) column, and 0.02M Potas:
dihydrogen orthopbsphate: Acetonitrile (p-6) as mobile phase with flow rate of 1ml/ min. Untleese condition
the retention tine for ETBnd ETZ was found to be 2.5 and 4.1 min respegtiveith a resolutions of 6.928. Oth
parameters related to opizad value wagiven in table: 3 and in optiized chromatogra of Escitalopram oxalate
and Etizolam was given in figure The assay of marketed formulation ETIZOLA PLUS wasformed and foun
within limit. The result was given in tablt.

Validation:

TABLE 1: ANALYSIS OF THE MARKETED FORMULATION

Formulation Labelled claimed Amount found % of Assay*
ESC ETZ ESC ET4Z ESC ET.
Etizola Plus | 10 mg 0.5 mg 9.88 mg 0.49mg 99.8 99.!

ESC stands for Escitalopram oxalate aETZ stands for EtizolantAssay has been done

using the average six determinations

System suitability tests were carried out on fregiepared standard solution and all the parametss withir
limit. Summary of all peameters was given in table n.

TABLE 2: SYSTEM SUITABILITY STUDY OF ESCITALOPRAM OXALATE AND ETIZOLAM

Escitalopram Oxalate | Etizolam
Parameters (= p%RSD) (+ %RSD)
Retention Tim 2.84 +£0.26 4,01 +0.48
Theoretical pla 4162 +0.18 7736 £ 0.49
Tailing Facto 1.74+£0.18 1.36 + 0.87
Resolutio | = - 6.51 +0.83

+%RSD = Percentage Relative Standard Deviation.

The method was linear in the concentration rang®C-120 ug/ml for ESC and B pug/ml for ETI with a correlatiol
coefficient of 0.998 and 0.998 for respective druffse regression equatic for ESC and ETI were y = 20.x +

123.6 and y = 26.04x + 6.997 for ESC and ETI retpely. The resultsre shown in table. And figure 6. and 7
for ESC and ETZ respectively.

fineasite of y=20.59x + 123.6 Linearity of Efizolam v = 26.04 +6.997
eaity 0 R?=0.998 . p
Escitaloprma R =0.998
3000 180 =
160 Y
2300 / 140 W
2000 120
/ 100 y4
1500 Area - /
Area / i
1000 B0
/ 40 [
500 "
0 0
0 2 4 B a
0 100 200 .
Concentration Concentration
Fig: 6 Linearity of ESC Fig: 7. Linearityf€TZ

The study of accuracy of the developed method kas done. The recovery was found in the range @iC-101.2
% for ESC and 99.800 % for ETI shown in Table.4 , indicating the aexy of methodAnd the RSD of recovery
of Escitalopram oxalate and Etlam is 0.056 and 0.34 respectivi
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TABLE: 3 SUMMARY OF SYSTEM SUITABILITY AND VALIDATI  ONPARAMETERS

ESC ETZ
Sl. No Parameter (+ % RSD) (+ % RSD)

1. Retention time 2.84 £ 0.26 4.016 £ 0.48
2. Theoretical plate 4162 +0.19 7736 £0.49
3. Tailing factor. 1.74+£0.18 1.36 +£0.87
4. Resolution 6.517 £ 0.83
5. Linearity 20-120 pg/ml 1-6pg/ml
6. Regression line Equation y=20.59X + 123.6 ¥6:04X +6.997
7. Co relation coefficient (| 0.998 0.998
8 Intra Day Precision 2.84 +£0.26 4.01 +0.49

) Inter Day Precision 2.84+0.11 4.03+0.10
9. Accuracy (% Recovery) 99.99 99.79
10. Limit Of Detection 0.085 pg/mi 0.05 pg/ml
11. Limit Of Quantification 0.283 pg/ml 0.168 pg/ml

ESC stands for Escitalopram oxalate aBd'Z stands for Etizolam. + %RSD = Percentage RelaBtendard Deviation.

TABLE: 4 ACCURACY DATA OF THE ANALYSIS OF ESCITALOP RAM OXALATE AND ETIZOLAM

. Amount Std added | Total amount found % Recovery Mean
Concentration of
Spiked level % ug/mi ug/mi ug/mi
ESC ETZ ESC ETP ESC ETZ | ESC ETZ
80 80 4 79.47 3.98 99.4 99.55
100 100 5 99.05 4.93 99.10 99.83| 99.99 99.79
120 120 6 121.6 6 101.2 100

ESC stands for Escitalopram oxalate akdZ stands for Etizolam.

The results for intraday and interday precisiordigtsl and repeatability are listed in Table 3, iating that the
method was precise and reproducible. Specificitgiss indicated that there is no interference fexuipients,
impurities and degradation products and assuret thea peak response was due to Escitalopram oxalade
Etizolam only.

The limit of detection was found to be 0.085pg/on Escitalopram oxalate and 0.05ug/ml for Etizolde limit
of quantification was found to be 0.283pg/ml fociEsopram oxalate and 0.168 pg/ml for Etizolame3é values
indicate that the method is sensitive. Robustnésdysindicates at various conditions the systentability
parameters are unaffected with small, deliberatmgés results of robustness expressed in table.5.

TABLE 5. ROBUSTNESS STUDY OF THE DEVELOPED METHOD

Parameters Escitalopram oxalate Etizolam
SD of &* %RSD | SD of &* %RSD
Flow Rate (+ 0.2ml/min)| 0.055 1.89| 0.058 1.45
Wavelength (+ 2nm) 0.028 .03L| 0.011 0.2¢
Temperature (zC) 0.041 1.55 0.035 0.81
Mobile phase (+ 2) 0.045 1.75| 0.074 1.67

tr stands for Retention tim8D indicates Standard DeviatioRSD indicates Relative Standard Deviation.

A simple and selective LC method is described lierdetermination of Etizolam and Escitalopram axaila tablet
dosage forms. Chromatographic separation was aathien a ¢ column using mobile phase of a mixture of buffer
and Acetonitrile (40:60) with detection of 254 nbess retention time of both the drugs makes thithauerapid
with a good resolution of 6.52. Linearity was olveer in the range 20-120 ug /ml for Escitalopramlabeaand 1-
6ug /ml for Etizolam @=0.998) for the amount of drugs estimated by ttoppsed methods was in good agreement
with the label claim.

The proposed methods were validated. The accurhdlgeomethods was assessed by recovery studidwrest t
different levels. Recovery experiments indicate@ thbsence of interference from commonly encountered
pharmaceutical additives. The method was founcketpriacise as indicated by the repeatability anslysiowing %
RSD less than 2. All statistical data proves validif the methods and can be used for routine aismlgf
pharmaceutical dosage form.

CONCLUSION
From the above experimental results and paraméteras concluded that, this newly developed metfardthe

simultaneous estimation of Escitalopram oxalate Btizblam was found to be simple, precise, accuaatd high
resolution and shorter retention time makes thithogtmore acceptable and cost effective and itbeaaffectively
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applied for routine analysis in research institagioquality control department in the industriggpraved testing
laboratories, bio-pharmaceutical and bio-equivadestadies and in clinical pharmacokinetic studiesear future.
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