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ABSTRACT

The objective of the current work is to develograpse, efficient, economical and LC-MS compatibReHRPLC-
PDA method for the analysis of Citalopram Hydrobidenin bulk, dosage forms and in dissolution sasiple
Samples were separated on Agilent Eclipgged@lumn (150 x 4.6mm, 5um) with mobile phase coethbot10mM
Ammonium acetate: methanol (35:65 v/v) in isocratiode. The detection wavelength was fixed at 239mma.
retention time of Citalopram Hydrobromide was 3.dmand the method showed a good linearity in the
concentration range of 5-25ug/mL with a correlatiowefficient of 0.997. The method was validatedsfmcificity,
linearity, limit of detection, limit of quantificetn, precision, robustness and stability. All tlidation parameters
were within the compendial requirements. The predomethod was successfully adopted for the anabfsis
Citalopram Hydrobromide in bulk, pharmaceutical dge forms and in dissolution samples.

Keywords: Citalopram Hydrobromide, Agilent Eclipsedolumn, Dissolution Studies, PDA Detection, Method
Validation.

INTRODUCTION

Citalopram Hydrobromide (CTL) is an antidepressiany of the selective serotonin reuptake inhib{&8RI) class.
Chemically, it is R9-1-[3-(dimethyl amino) propyl]-1-(4-fluorophenyl);3-dihydroisobenzofuran-5-carbonitrile
[1] and used in the treatment of major depressIL blocks the reuptake of serotonin at the seiaotoeuptake
pump of the neuronal membrane, enhancing the actibserotonin on 5Hij auto receptors [2].

Various analytical methods have been reported énliterature for quantitative estimation of CTLdombination
with other drugs like Desmethyl citalopram, Dothiephydrochloride by HPLC [3-6], Stability-indidgag HPLC
[7], HPTLC [8,9] , Fluorimetry [10] and by LC-MS[113]. However, no validated RP-HPLC-PDA method was
reported so far for the estimation of CTL indivitlyain bulk, pharmaceutical dosage forms andinnvitro
dissolution samples. Hence, the present paperdaaththe development of a new, fast, sensitive\atidated RP-
HPLC-PDA method for the analysis of CTL in bulk,gpmaceutical dosage forms andim vitro dissolution
samples which are LC-MS compatible and economical.

326



Buchi N. Nalluri et al J. Chem. Pharm. Res,, 2014, 6(11):326-333

EXPERIMENTAL SECTION

Chemicals

CTL was a gift sample from Aurobindo Pharma Ltd,ddsabad. Ammonium acetate, water and methanol were
purchased from E. Merck, Mumbai, India. All thévemts and reagents were of HPLC grad&IL is available as
tablets with brand name CITOPAM (manufactured by Sun Pharma India Limited, Sikkiwith a labeled claim of
20mg.

Equipment

A Shimadzu Prominence HPLC system equipped with EBBI3 degasser, LC-20AD binary pumps, SIL-20AHT
auto sampler, and SPD-M20A PDA detector was us@@ta acquisition was carried out using LC solutions
software. The chromatographic analysis was perdron Agilent Eclipse fg RP aqueous column (150 x 4.6mm,
5um).

Chromatographic Conditions

Mobile phase consisting of 10mM ammonium acetatethamol (35:65 v/v) was used in isocratic mode ted
mobile phase was filtered through Nylon disc filér0.45um (Millipore) and sonicated for 3 min befaise. The
flow rate was 1 mL/min and the injection volume wiE3uL. PDA detection was performed at 239nm and the
separation was achieved at ambient temperature.

Preparation of stock and standard solutions

The stock solution of strength 1 mg/mL was prepdmgdissolving 12.5 mg of Citalopram Hydrobromigdich is
equivalent to 10 mg of Citalopram in 5 mL of metbkand finally volume was adjusted to the mark witathanol
in a 10mL volumetric flask. An appropriate volurogthis stock solution was then further diluted witOmM
ammonium acetate to get the required concentratibnstandard solutions within a concentration raogeb-
25ug/mL.

Validation of the HPLC method
The proposed method was validated as per ICH goeke[16] for the following parameters:

Linearity

A linear relationship was evaluated across the @anfj the analytical procedure with a minimum of efiv
concentrations. A series of standard dilutions ©E @ere prepared over a concentration range of gL (5, 10,
15, 20, 2fg/mL) from stock solution and injected in triplieatLinearity was evaluated by plotting peak aremaa a
function of analyte concentration, and the testiltesvere evaluated by appropriate statistical washwvhere slope,
intercept, regression coefficientjRand correlation coefficient (R) were calculated she data was given in Table-
1.

Precision

Precision of the method is expressed in terms efdbseness of the data values to each other famzber of
measurements under the same analytical conditiBepeatability was assessed by using a minimum f si
determinations at 100% of the test concentratidre $tandard deviation and the relative standarihtien were
reported for precision. Less than 2% RSD for peaksindicate the precision of the developed me#matithe data
was presented in Table-1.

Specificity

The specificity of the method was determined by commathe chromatograms obtained from the drug substan
with that of the formulation. The overlay of dilugplacebo, standard and sample were representEdyume-2.
Chromatograms of drug substance and drug produt oieserved. Absence of interference of excipiémtthe
tablet with the retention time of the drug indicatke specificity of the proposed method.

Accuracy

Accuracy was established across the specified rafglee analytical procedure. To ascertain the mmyuof the
proposed method recovery studies were performdtidogtandard addition method by spiking 80, 100%42f the
known quantities of standard within the range péérity to the synthetic solution of drug produt®g/mL) and
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these solutions were analyzed by developed methadplicate. The % recovery and the RSD were dated at
each level of addition and the data was given iplg-a.

Limit of Detection (LOD) and Limit of Quantification (LOQ)

LOD and LOQ were calculated based on calibratiorvesi They were expressed as LOD = (3c3/m; LOQ=
(10.0%)/m (Whereo is the standard deviation of the y-interceptshefthree regression lines and m is mean of the
slopes of the three calibration curves).

Robustness

To determine the robustness of the method deve]dped:xperimental conditions were intentionaltegsdd and the
chromatographic parameters viz. retention timdingaifactor, no. of theoretical plates, and percassay were
recorded. The flow rate of the mobile phase was/tmr. To study the effect of change in mobile ph@s26 v/v),
effect of change in flow rate 10% and the effectvaivelength was studied by changing wavelength 2nntand
the data was given in Table-2.

System suitability
System suitability was carried out by injectinganslard concentration at different injection volsniethe range of
5-25uL. The system suitability test parameters weredhated RSD was calculated.

Assay

Twenty tablets were weighed and finely powdered,gbwder equivalent to 10mg of CTL was accuratetjgived

and transferred into a 10mL volumetric flask anslsdived in methanol and sonicated for 5min and melwas

adjusted up to the mark with methanol. The abouatiso was centrifuged and then filtered using mytbsposable
syringe filter (13 mm, 0.45um). An aliquot of fétle was diluted with water and analyzed in trigkcdhe amount
present in the each tablet was quantified by comgahe area of standard CTL with that of the sampl

Filter compatibility study

Filter compatibility study was carried out usinglary disc filter (0.45um) and PVDF (0.45um) filte8ample
solution was prepared and the solution was filtehedugh 0.45um nylon filter and PVDF (0.45um)€filt Filtered
samples were injected and chromatograms were aizberv

Dissolution Analysis

Dissolution of CTL tablets was performed using Ut$Pe-2 (paddle) dissolution test apparatus. Tabhetse
dropped in to the dissolution vessel containing@D®f 0.1N HCI as dissolution medium. The tempermatof the
medium at 37 + 0.5°C and 50 rpm was maintained. pksmwere withdrawn at predetermined time intervals
Samples were filtered (0.45um Nylon disc filterdamere suitably diluted with methanol and subjedtedHPLC
analysis.

RESULTS AND DISCUSSION

Method Development

Initial trials were carried with 10mM ammonium g&te and methanol (65:35 v/v) as mobile phaseflainarate of
1 mL/min with Phenomenex,gcolumn (150 x 4.6 mm, 5um) and the CTL was el@e8.97 min with a tailing
factor >2. Same mobile phase composition was ustdInertsil column (250 x 4.6 mm,5u) and the CWas
eluted at 8 min with tailing factor > 2.

Finally, the Agilent Eclipse plus & column (150 x 4.6 mm, 5um) was used, with a moplase of 10mM
ammonium acetate and methanol (35:65v/v) and flaw of 1mL/min using 10mM ammonium acetate as dilue
Under these conditions a sharp CTL peak was oltaihe8.1 min and tailing factor was within the limi For
gquantitative analytical purpose, the wavelength setsat 239 nm, which provided better reprodudibivithout
interference. These LC conditions were validategpesICH guidelines. The peak purity index was fibua be
greater than 0.9999 and was shown in Figure-1 altigUV spectra.
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Figure 1: A - Chromatogram of CTL (10 pg/mL) B - Pak purity index of CTL and C - UV spectrum of CTL

Method validation

Linearity

The range of reliable quantification was estimatetthe concentrations between 5u88mL of CTL. This range was
selected based on 80-120% of the standard contientizsed for accuracy and were analyzed in trpéic Peak
areas and concentrations were subjected to leastresgegression analysis to calculate regressioatieq. The

correlation coefficient (R) was found to be 0.98dicating a linear response over the range usegl data from the
calibration curve was given in Table-1.

Precision

Precision studies were carried out in terms of atgdality. Repeatability of standard applicationswassessed by
using six replicates of concentration at 10ug/mieleand the data was given in Table-1. The % RSP foand to
be below 2 for peak areas, this shows the closesfetbe data values to each other, indicating tfeeipion of the
method.

Specificity

The specificity of the method was established hgdting the solutions of diluent, placebo, standaample
(Formulation) individually to examine any interface, from the overlay of chromatograms as show(frigure-2)
and the 3D plots of placebo and formulation, it baninferred that there were no co-eluting peakbeatetention
time of CTL, this shows that peak of analyte wase@nd the excipients in the formulation did naeifere with the
analysis and the peak purity indices for samplesiaddard was found to be greater than 0.9999taaatonfirms
specificity of the method.
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Figure 2: Overlay of the Diluent (A), Placebo (B)Standard (C) and Sample (D) chromatograms

Accuracy

Accuracy of the proposed method was ascertaingaebiprming recovery studies by standard additiothoe by

spiking the known quantities of standard at 80,, lED% levels to the drug product solution ofidOnL and these
solutions were analyzed in triplicate in each leg€laddition. The RSD and the %Recovery were witthia

acceptable limit in all cases. It is evident frone tresults of accuracy study given in Table-1, that proposed
method enables very accurate quantitative estimatficCTL.

Table 1: Linearity, Precision and Accuracy data ofCTL

Validation data of CTL

Parameters CTL

Range 5-25pg/mL

Regression equation Y = 18699x -24844
Linearity(n=3) Regression coefficient #R 0.997

Correlation coefficient (R) 0.999
Accuracy(n=3) Percent level of addition Mean Recg{RSD)

80 101.50(0.32)

100 99.6(0.26)

12C 101.97(0.02
Precision(n=6) CTL
System Precision | Average Peak area of the standard sample(RSD) 58243)
Method Precision | Average peak area of the Assay sample(RSD) 202495(0
Percent assay (n=3) Mean + SD 100.59 (0.49)

Limit of Detection (LOD) and Limit of Quantification (LOQ)

LOD and LOQ were determined based on statisticklutation from the calibration curves, where LOD(3:3
xg)/m; LOQ= (10.0%)/m (o is the standard deviation of the y-interceptshefthree regression lines and m is mean
of the slopes of the three calibration curves).lling of detection for CTL was found to be 0.06&8@mL, the drug
peak could be detected without any base line diatwes at this concentratiofhe limit of quantification for CTL
was found to be 0.199&)/mL.

Robustness

As part of the robustness, a deliberate changkenrobile phase, flow rate and wavelength was nadwaluate
the impact on the method. Retention times wereifsigntly changed with flow rate, mobile phase amdchange in
the retention time was observed in wavelength chaRgrcent assay values were also estimated ureter thanged
conditions and the results were given in Table{2e parameters like theoretical plate number andepérassay
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were not changed and were within the limits. Thesilts indicated that the method is robust in teaihnchanged
flow rate, mobile phase and wavelength.

Table 2: Robustness data

Change in Mobile phase composition
Drug | Composition of mobile phase Rete(rr:?iar)w time Theoretical plates (N])  Tailing factar  Percent gssa
CTL 33:67 3.36 4476 1.24 99.42
35:65 3.16 4272 1.25 99.83
37:63 2.86 3978 1.25 98.42
Change in Wavelength (n
Drug Wave length (nm) REte(rr]rt]'i?S time Theoretical plates (N]  Tailing factar % Assay
CTL 237 3.16 4288 1.24 99.24
239 3.16 4272 1.25 99.51
241 3.16 4286 1.25 98.82
Change in Flow ra (mL/min)
Drug Flow rate (mL/min) Rete(?rt]'i?]? time Theoretical plates (N]  Tailing factar % Assay
CTL 0.9 3.40 4502 1.26 99.51
1.0 3.16 4272 1.27 100.8
1.1 2.78 3991 1.26 100.3

System suitability

System suitability is an integral part of the vatidn of analytical procedure. System suitabilitydses were carried
out by injecting five times a 1@/mL standard concentration of CTL at differentettjon volumes ranging from
5uL to 254L. The RSD values for system suitability test pagtars like retention time [R 3.14 (0.66)], tailing
factor [T = 1.25 (1.40)] and theoretical plate number [4358Z)]. were less than 2% indicating the present
conditions were suitable for the analysis of CTL.

Assay

Assay of CTL tablets was performed by the propasethod and the % assay of the formulation was tztkd as
an average of 3 determinations, which was abouts8300.5. These results indicate that the present HRke@od
can be successfully used for the assay of CTL Ik &od dosage forms.

Stability of the stock solution

The stability of the stock solution was determimgdanalyzing the samples under refrigeration {8}lat different
time intervals up to 48hrs. The % variation in gssalues at different time intervals were foundless than 2 of
the initial zero time interval solution, thus indtig that the solutions were stable for a peribd8hrs when stored
at 8°C.

Filter compatibility study

Compatibility of 0.45um nylon filter and 0.45um P¥[Bilter was studied. Standard sample solution @iadolution
samples were filtered and analysed and the vamidatidhe assay value was calculated. After theyasimslit was
found that nylon filters are suitable for filtratio

Dissolution analysis of marketed product

The validated method was used for thevitro dissolution analysis of CTL tablets. The percentgdrelease was
found to meet USP specification i.e. not less t8@% of amount of labeled CTL amount dissolved imB0 The
dissolution profile was presented in Figure-3. @egeloped HPLC method was successfully appliedhein vitro
dissolution sample analysis of CTL.
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Fig. 3: In vitro dissolution profile of marketed CTL tablets

CONCLUSION

In this work, a simple and efficient RP-HPLC-PDA thned was developed for the analysis of CTL in bdiésage
forms and in dissolution samples. The method wdslated as per International Conference on Harnatios

(ICH) guidelines, and found to be applicable fantnoe quality control analysis for the estimatidnGIL in tablets
and in dissolution samples using isocratic binagdenof elution. The results of linearity, precisi@ecuracy and
specificity, proved to be within the limits. The thed provides selective quantification of CTL withanterference
from diluents and placebo. By this method it is gdole to determine CTL in dissolution samples withany

additional pre-treatment.

Acknowledgements
The authors are thankful to Aurobindo Pharma Laod piroviding gift sample and also to the Siddhadlademy of
General and Technical Education, Vijayawada fowjaliag the necessary facilities to carry out tlsearch work

REFERENCES

[1] Indian Pharmacopoeia, 6th Edition, The Indian Pla@opoeia Commission, Ghaziabad1Q 1097.

[2] HP Rang; MM Dale; JM Ritter; RJ Flower; G Henders®ang and Dale’s Pharmacology, 7th Edition,
Elsevier Churchill Livingstone, Elsevier IncSpain,2012 681.

[3] SC Sweetman. Martindale-The Complete Drug RefereB8ed Edition. Pharmaceutical press, The Royal
Pharmaceutical Society, Londd?)05 757.

[4] JON Maryadele. The Merck Index. 13th Edition, MeRR&search Lab publishers, White House Station, NJ,
USA, 200% 1634.

[5] U Zuhal; H Sinan Suzeiharm. Sci 2009 34, 195-201.

[6] Bjorn Carlsson; Bjorn Norlanded. ChromatogrB., 1997, 702, 234-239.

[7] K Bala Ram Kumar; K Krishna Chaitanya; D SamsomdkrSP Preethi Priyadharshai.of Global Trends in
Pharm. Sci.2012 3(1), 513-519.

[8] VK Gupta; Imran Ali; Shilpi Agarwallnt. J. Electrochem. S¢i2011, 6, 5639-5648.

[9] P Lily; P Ivanka; P Guenka; Alexanddnt. J. of Pharm. Sci. Rev. and R&013,19(2), 7-11.

[10]C Saravanan; M Thamizhmozhi; CA Suresh Kumar; Ch8kdr; B Rajesh; G Senthil Kumal.Adv Scient
Res, 2012 3(1), 62-64.

[11]S Robert; M Genowefalournal of Liquid Chromatography & Related Techmiés 2005,28(2), 313-324.

[12]A Elham; Taha; N Nahla; Salama; Shudong Wamglytical Chemistry InsighR009 4, 1-9.

[13]M Sharma; R Parikshit; S Ravinder; Gulshan Bardsd@raz. Chem. Sq@011, 22(5).

332



Buchi N. Nalluri et al J. Chem. Pharm. Res,, 2014, 6(11):326-333

[14]PS Suresh; S Giri; R Husain; R MullanBiomed Chromatogy201Q 24(10), 1052-1058.

[15]Dilip Kumar; V Mahesh; NM Gurupadayya; BM Ravi.Pharm. Res2011, 4(1), 50.

[16]International Conference on Harmonization of TecAhRequirements for Registration of Pharmacesita
Human use, Validation of Analytical Procedures: fTaaxd Methodology Q2 (R12005.

333



