Available online at www.scholarsresearchlibrary.com

Q\(\a(ma('/'a
Scholars Research Library Qq’; «"»A%
Scholars Research . * k@# s
Der Pharmacia Lettre, 2016, 8 (3):7-18 * Vﬂ <4 .
. (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Development and Validation of Stability Indicating Assay Methods (SIAMS)
for Citalopram HBr by Using UV-Visible Spectrophotometer and RP-HPLC

Amit Suryakant Tapkir*, Shital Magardhwaj Biradar, Swapnil Arjun Hajare
and Pravin Digambar Chaudhari

Progressive Education Society’s, Modern CollegBlodrmacy, Department of Pharmaceutical Chemistegt&
no. 21, Yamunanagar, Nigdi, Pune-411044, Maharashtdia

ABSTRACT

A simple, fast, accurate and precise method has lveloped UV-Vis spectrophotometric method fer th
estimation of citalopram HBr in bulk and pharmadeak dosage form. The solvent used was distilletemand the
absorption maxima(max) of drug was found 239 nm. A linear responase ebserved in the range of 4-2/ml
with a regression coefficient of 0.999. CitalopradBr was subjected to acid hydrolysis, alkali hygsis,
oxidation, photo and thermal degradation. The cpabhm shows relative high thermal and photo stabili
i.e.(0.15% at 48 hours and 0.21% at 72 hours) anmared to other stability conditions. The revergd@se high
performance liquid chromatography method has beewelbped for citalopram HBr. The separation and
degradation product was carried out ong@olumnPhenomenex-250x4.6mmx5pumsing mobile phase consisting
of acetonitrile: water (75:25%v/v), at a flow raf 1.5 ml/min and with detection wave length 239 fime
retention times for citalopram HBr was 5.56 mineTdalibration plots were linear over the concenivatrange of
10-60 ug/ml with regression coefficient of 0.999 for aifatam HBr. Citalopram HBr was subjected to acid and
alkali hydrolysis, oxidation, and photo and therndgggradation. The citalopram shows relative highrthal and
photo stability. i.e.(0.64% at 48 hours and 0.44%7a hours) as compared to other stability conditio This
method was then validated for different parameserper the international conference for harmonatjuidelines
(ICH). This HPLC and UV methods can be used fordittermination for the stability indicating assagthmods for
citalopram HBr & its formulations.
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INTRODUCTION

Citalopram HBr is chemically known as 1-[3-(dimethgmino) Propyl]-1-(4-Flurophenyl)-1, 3- dihydro-2
isobenzofuran-5-Carbonitrile.Citalopram is a widalged antidepressant comes under the class oftigelec
serotonin reuptake inhibitors (SSRIs) having brepdctrum of therapeutic activity against depresdigerders. It
exerts effect through a selective inhibition fouptake of neurotransmitter serotonin by the preaptio receptors.
It is prescribed in the treatment of related disosd such as obsessive-compulsive disorder, ansetyal phobia,
and posttraumatic stress, but has many concemsatiependent adverse effects also.ifalopram is a Pgp
substrate and is actively transported by that prdtem the brain. The efficiency of citaloprampeople possessing
a certain version of P-gp (genetic TT-allele) kely to be diminished. This suggests that in napoaders to
citalopram a switch to antidepressant which is aoPgp substrate, such as fluoxetine (Prozac, Fpriex
mirtazapine (Remeron) but not to venlafaxine (Ef@xamitriptyline (Elavil) or paroxetine (Paxilyhich are Pgp
substrate may be beneficial. Distinct from someptygents in its class, citalopram exhibits lingsarmacokinetics
and minimal drug interaction potential, making better choice for the elderly or comorbid patiggis Citalopram
is available in 10 mg, 20 mg, and 40 mg tabletsyell as 10 mg containing oral solutions in morartt80 drug
formulations[3].Presence of nitrile group, fusetetehydrofuran ring, and C-N linkage in structuffetiee drug
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makes it susceptible to degradation due to chem&aitivties of these groups under hydrolytic, akice, and
photolytic environments, which will eventually proeke varied impurities or degradation products[4héts the
present study is undertaken to conduct ICH preedriystematic forced degradation study on citatograidentify

its potential degradation products and to develup\alidate a SIAM by using UV-Vis and RP-HPLC fwcurate
determinatiorof citalopram in the presence of its impurities aedjradation products. The aim is to provide new
and demonstrate the present data on impuritiestsudétermination methods. Chemical structure @flapram HBr

as shown in figure no.1

MATERIALS AND METHODS

UV Method

1. UV Method development

Materials and methods

The drug, citalopram HBr was procured as a giftganfrom Gen Pharma Pvt. Ltd. Pune. The instrunuiset for
the present study was a Jasco V-630 UV-Vis DouldarB Spectrophotometer. The solvent used was édstill
water. The chemicals NaOH, HCI, and@] used for present study are of AR grade and thésenicals are
purchased from Merck Chemicals (Mumbai, India).

Preparation of stock solution
Standard stock solution of citalopram HBr was pregay dissolving 10 mg citalopram HBr in 100 midistilled
water which gives 100g/ml solution.

Preparation of series of dilution

From the above stock solution 2 ml was transfeindd 10 ml volumetric flask and volume was make wigh
distilled water up to which it gives 2@y/ml. Citalopram HBr was scanned with UV-Visibleegfrophotometer in
the range 200-400 nm against distilled water askblnd the wavelength corresponding to maximum rilase
was noted which is its max i.e. at 239 (figure 2p.

Preparation of calibration curve

0.4 ml-2 ml of 100ug/ml solution were diluted and the volume was mageto 10 ml using distilled water to
produce 4-2Qug/ml sub stock solutions respectively. Then theodtrnce of solution was taken. The calibration
curve of citalopram HBr was plotted by taking camication on X-axis and absorbance on Y-axis (fignoe 3).
This drug shown line in concentration range of 4:80nl and correlation coefficient was found to b@9®.

2. UV Method Validation [5-7, 9-12]

Linearity

Various aliquots were prepared from the stock smhu{10Qug/ml) ranging from 4-2Qug/ml. The samples were
scanned in UV-Vis Spectrophotometer against distilvater as blank. It was found that the selected dhows
linearity between the ranges of 4-2¢/ml (Table no.7 and figure no. 3).

Accuracy

Solutions were prepared in triplicate at levels 80%0%, and 120% of test concentration using qitalon HBr
working standard as per the method and taken atsoebof each solution in triplicate. The recovergutt showed
that the proposed method has an acceptable lewlcoiracy for citalopram HBr which is from 80% 022 of test
concentration is from 99.45 % - 99.98% (Table njo. 2

Precision

Precision of the method was demonstrated by inyrada interday variation studies. In intraday véoia study six
different solutions of concentration 12, 16 u@inl were analyzed three times in a day i.e. atningy;, afternoon
and evening. In the interday variation studiesutbmh of same concentration i.e. 12, 16, #ml were analyzed
three times for the three consecutive days andabis®rbance result, mean, standard deviation andS% was
calculated (Table no. 3,4).

Robustness

Robustness of the method was determined by carpuhghe analysis under temperature conditiorat d.8°C.The
respective absorbance’s of jg/ml were noted and the result was indicated asSB R able no. 5).
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Ruggedness
Ruggedness of the method was determined by carginghe analysis by different analyst and the eetpe
absorbance of 1&/ml was noted. The result was indicated as % RBibIE no. 6).

Limit of Detection (LOD)

The limit of detection (LOD) was separately detered based on the standard deviation of responsieof
calibration curve. The standard deviation of thatgrcept and slope of the calibration curve weseduand it was
found to be 0.08662ug/ml (Table no.7).

Limit of Quantification (LOQ)

The LOQ is the concentration that can be quantificareliably with a specified level of accuracydaprecision.
The LOQ was calculated using the formula involvatgndard deviation of response and slope of céidraurve
and it was found to be 0.2625ug/ml (Table no.7).

3. Degradation studies by U\[6-14]

Acid Degradation

In six different volumetric flasks, 2 ml of stocklstion of citalopram bulk drug was added and mixéth 3 ml of
0.1N, 1N, 2N, 3N, 4N, 5N hydrochloric acid in eaablumetric flask respectively. The volumetric flaglas kept
for 3 hours at room temperature. After every 1 houe interval, solution was neutralized and ditbiteith distilled
water in order to make the volume up to 10 ml ahe dilution was carried out to achieve the appadpri
concentration (20g/ml). The degradation was observed in the 5N hytdoic acid. (Table no.8 and Figure no. 4)

Alkali Degradation

In six different volumetric flasks 2 ml of stocklstion of citalopram bulk drug was added and 5 fiD AN, 0.5N,
1N, 2N, 3N, 3.5N sodium hydroxide was added in eaghmetric flask respectively. The volumetric #asas kept
for 1 hour at room temperature. After every 1 hibme interval, solution was neutralized and diluteith distilled
water in order to make the volume up to 10 ml ahe dilution was carried out to achieve the appedpri
concentration (20g/ml). The degradation was observed in the 1 N Na@H#ble no.8 and Figure no. 5)

Oxidative degradation

2 ml of stock solutions of citalopram HBr and 2 ail30% HO, was added in 10 ml of volumetric flask and
volumetric flask was kept at normal condition foh@urs. After 3 hours time interval diluted with teain order to
make the volume it gives 20 pg/ml solutions. (Taie8 & Figure no. 6)

Thermal degradation

Citalopram HBr sample were taken in a petri platéd axposed to a temperature of 80°C for citalopvaan for 48
hours in an oven. After 48 hours, 10 mg of citatoprwas diluted with water in order to make the waduup to 10
ml which gives 20 pg/ml solution and the solutioasnscanned for the UV-Vis analysis. (Table no.8 kigdre
no.7)

Photo-Degradation

Sample of citalopram was exposed to UV Light for urs, 10 mg of citalopram was dissolved in wated
volume was made up to 10 ml which gives 1000 pghition and scanned for the UV (239 nm) analystsndl of
this solution was diluted to 10 ml to attain cortcation 20 pug/ml. (Table no. 8 & Figure no. 8)

HPLC Method

1. HPLC Method Development

Materials & Methods

Active pharmaceutical ingredient of citalopram HBas received as gift samples from Gen pharma LttheP
Acetonitrile (HPLC grade), methanol (HPLC grade) a@hloroform (AR grade) were procured from Merck
Chemicals, India.

Equipment and chromatographic conditions

The HPLC system used was a cyber-lab HPLC systenipeed with a Rheodyne injector (loop size-20 il &V
detector. Mobile phase was prepared by mixing aitetie: water (pH adjusted 5 with ortho phosphoaicid)
(75:25 viv), filtered through 0.45membrane filter paper and then sonicated on woltiaswater bath for 30 min.
The injection volume was 20 ul and eluted at a ftate of 1.5 ml/min. The detection wavelength wag am.

Preparation of Stock Solution
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10 mg of citalopram HBr bulk drug was weighed aately and transferred in 100 ml volumetric flasku® was
dissolve in acetonitrile: water (75:25 v/v) and woke was made up to 100 ml with same solvent so @&t the
concentration 100 ug/ml. 2 ml standard stock sotutf citalopram HBr was then diluted in 10 ml acstrile:
water (75:25 v/v) to get working standard solut&thug/ml.

Preparation of mobile phase
Mobile phase was prepared by mixing acetonitriléewgpH adjusted 5 with ortho phosphoric acid) PEBv/v),
filtered through 0.4% membrane filter paper and then sonicated on oltiasvater bath for 30 min.

Chromatogram of Citalopram HBr

The column was saturated with the mobile phasedabeld by constant back pressure at desired flosy.r&tandard
solution of citalopram HBr was injected to get th@omatogram. The retention time for citalopram ki&s found
to be 5.56 min. Chromatogram of citalopram HBrtiewn in (Figure no.9)

2. HPLC Method Validation[9-12]

Linearity

1-6 ml of 100pg/ml solution was diluted and the volume was maaé¢oul0 ml using mobile phase to produce 10-
60 pg/ml solutions respectively. The peak area was oredsand standard calibration curve was plotted as
concentrations Vs Peak area. This straight lineyethdinearity in the concentration range of 10469ml. The
correlation was found to be 0.99. (Table no.14 Eigdre no.10)

Precision

The precision of the method was demonstrated g-ody and inter-day variation studies. In therici@y studies,
3 different concentrations 30, 40 and @ ml were injected in stabilized chromatographinditons and were
analyzed in triplicate. The percentage RSD wasutatied. The result obtained for intraday and irdagrdariations
are shown in (Table no.10 and11)

Accuracy

To check accuracy of the method, recovery studiesevearried out by mixing standard drug solutionpte-
analyzed sample solution at three different le@8s100 and 120%. Basic concentration of samplseamavas 25
ng/ml of citalopram HBr bulk drug solution to whi@b, and 3Qug/ml of citalopram HBr tablet solution was added.
These solutions were injected in stabilized chrageaphic conditions in triplicate to obtain the amatograms.
The drug concentrations of citalopram HBr were @galed by using linearity equation. The resultsaoted are
shown in table no.12.In pure drug proportion was@énl i.e. 2.5 ml; consider as 100 % so calcula&e88% and
120% level of recovery and calculated how muchdsash (pure drug) solution was added into the tablet

Limit of Detection (LOD)

The limit of detection (LOD) was separately detered based on the standard deviation of responseof
calibration curve. The standard deviation of thatgrcept and slope of the calibration curve weseduand it was
found to be 0.06052ug/ml (Table no.14).

Limit of Quantification (LOQ)

The LOQ is the concentration that can be quantificareliably with a specified level of accuracydaprecision.
The LOQ was calculated using the formula involvatgndard deviation of response and slope of céidraurve
and it was found to be 0.1834ug/ml (Table no.14).

Robustness

Robustness was performed by injecting the citalopkBr standard solution in to the HPLC by alterthg flow
rate, changing the pH and changing the compositibthe organic solvent from the normal chromatogiap
conditions. The results are tabulated in (Tabld3p.

3. Degradation Studies by HPL(14-15]

Acidic degradation

In 4 different 10 ml volumetric flask 5ml of worldnstandard solution (100 ppm) was mixed with 2mDdfN,
0.5N, 1N, 1.5N, 2N, 3N, 4N hydrochloric acid andokdor Shours. After 5hours solution was neutralizeith
sodium hydroxide then solution was diluted to 10 anétonitrile: water (75:25 V/V) and injected iralsiized
chromatographic conditions. Under this conditiomgrhdation was observed at 4N hydrochloric acidbl@ no.15)
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Alkaline degradation

In 5 different 10 ml volumetric flask 5ml of worlgrstandard solution (100 ppm) was mixed with 2mlLNf 1.5N,

2N, 2.5N, 3N sodium hydroxide respectively and Kept3 hours. After 3 hours solution was neutralizgth dilute

hydrochloric acid then solution was diluted to 10with acetonitrile:water (75:25) and injected &gladation was
observed at 1N sodium hydroxide.(Table no.15)

Oxidative degradation

5ml of working standard solution was mixed with 3801% hydrogen peroxide respectively .The soluticas w
diluted to 10ml with acetonitrile: water (75:25 \J/\dnd kept at room temperature for 3 hours. Thatew was
injected in stabilized chromatographic conditiobe degradation was found at 30% hydrogen peroXitigble
no.15)

Thermal degradation

Thermal studies were performed by keeping drug $armpoven (100°C) for a period of 48 hours. 10 ofg
exposed drug was weighed accurately after everpur land transferred to a 100 ml of volumetric flaskd
dissolved in acetonitrile:water (75:25 V/V), thelmme was made up with acetonitrile: water (75:25)get
concentration of 1Q@/ml.(Table no.15) 5 ml standard stock solutiorcitdlopram HBr was then diluted in 10 ml
acetonitrile: water (75:25 V/V) to get working stimd solution 5Qug/ml. The solution then injected in stabilized
chromatographic conditions.

Photo-degradation

The photochemical stability of the drug was studigdexposing the drug sample to UV light for 72 L0 mg
after exposure, accurately weighed 10mg of drugd@ ml of distilled water to get concentration 4@9ml. 5ml
standard stock solution of citalopram was thentéduin acetonitrile: water (75:25 V/V) 10 ml to gebrking
standard solution 50g/ml and was then injected in stabilized chromaipgic conditions. (Table no.15)

RESULTS AND DISCUSSION

The developed method was found to be precise &tR&D values for intraday and inter-day were fotmbe less
than 2%. Good recoveries (99% to 100.42%) of thug dvere obtained at each added concentration,dtidgthat
the method was accurate. The method was also ftuhe specific indicated by the % recoveries ragpdgmom

99.45% to 99.98%. The LOD and LOQ were found tdrbeub-microgram level indicating the sensitivitl/tbe

method. The method was also found to be robustragged as indicated by the %RSD values which & tlean
2%. The summary of validation parameters of progag®ectrophotometric method is shown in Table @mmd 7.
The stress degradation studies showed that citaopiBr undergoes degradation in acidic, oxidatalkaline and
photo, thermal condition (17.45%, 26.75%, 33.79%1®, 0.15%) respectively.

The developed HPLC method was found to be precishea% RSD values for intraday and inter-day vieoed to
be less than 2%. Good recoveries (99% to 100.4204heo drug were obtained at each added concentratio
indicating that the method was accurate. The mettasl also found to be specific indicated by theeitoveries
ranging from 98.45% to 100.5%. The LOD and LOQ wkrend to be in sub-microgram level indicating the
sensitivity of the method. The method was also ébtmbe robust and rugged as indicated by the %R&Des
which are less than 2%. The summary of validatiarameters of proposed chromatographic method iwrstio
Table no.9 and 15. The stress degradation stutiesexl that citalopram HBr undergoes degradatioacilic,
oxidative, alkaline and photo, thermal conditioB8.@2%, 22.74%, 31.2%, 0.44%, 0.64%) respectively.

-HBr

Figure no. 1: Structure of Citalopram HBr
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Figure no.3: Calibration curve for citalopram HBr
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Figure no. 4: Comparison between standard Citalopren (20ng/ml) and acid degraded sample of Citalopram (20g/ml). After 3 hours
Drug got degraded and itsh. max shifted from 238 nm to 236 nm
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Figure 5: Comparison between standard Citalopram HBr (2@g/ml) and alkali degraded sample of Citalopram (2fg/ml). After 1 hours
Drug got degraded and itsh max shifted from 238 nm to 235 nm

23

300 34l 400
Wavelength [nm]

Figure 6: Comparison between standard Citalopram (2fig/ml) and oxidative degraded sample of Citalopram Br (20pg/ml). After 3
hours Drug got degraded and its. max shifted from 238 nm to 218 nm
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Figure 7: Comparison between standard Citalopram (2fig/ml) and Thermal degraded sample of Citalopram (2@g/ml).
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Figure 8: Comparison between standard Citalopram HBr (2@g/ml) and Photo degraded sample of Citalopram (3®@/ml). After 72 hours
Drug got degraded and itsh. max shifted from 238 nm to 234 nm
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Figure no.9: Chromatogram of Citalopram HBr (50ug/m, RT= 5.56) acetonitrile: water (75:25)
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Figure no.10: Calibration curve of Citalopram HBr by HPLC
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Table no. 1: optical characteristics

Parameters Results
Beer’s law limit (pg/ml) 4-20 (ug/ml)
Correlation Coefficient 0.998
Regression Equation (Y*)  0.043x-0.021
Slope(a) 0.043
Intercept(b) 0.021

Table no. 2: Accuracy reading of Citalopram HBr

Level Concentre}tlon Pure Drug| % Recovery| Mean
Formulation

10 8 99.50

80% 10 8 99.15 99.45
10 8 99.69
10 8 99.87

100 % 10 8 100.12 99.90
10 8 99.70
10 8 100.103

120% 10 8 99.85 99.98
10 8 100

Table 3: Inter-day Precision of Citalopram HBr

. Absorbance(nm) .
Concentration Standard | % Relative standard o
(ng/ml) ny Dgy D3ay Mean Deviation deviation Average of % RSD
12 0.50| 0.51] 0.51 0.51 0.0058 1.14
16 0.68| 0.67| 0.67 0.67 0.0058, 0.87 0.91
18 0.82| 0.82] 0.83 0.82 0.0058 0.71 )

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation

Table no. 4: Intraday Precision of Citalopram HBr

5 -
Concentration Absorbance(nm) Standard /;tzﬁlc?;:f\(lje Av%rfage
pg/ml 1 2 3 | Mean | Deviation deviation %RSD
12 0.50| 0.51] 0.51 0.5] 0.0058 1.14
16 0.68| 0.67| 0.68 0.68| 0.0058 0.85 0.56
18 0.83| 0.83 0.83 0.83 0.0058 0.70

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation.

Table no. 5: Robustness study of Citalopram HBr

Sr. No Concentration (ppm) Absorbance Average % R_ela_tive standard
o At Room Temp. | At 18°C deviation
1 12 0.5124 0.5113
2 12 0.5115 0.5118
3 12 0.5112 0.5132
4 12 0.5132 0.5141
5 12 0.5142 0.5114 0.235
6 12 0.5142 0.5122
7 Mean 0.5128 0.5123
8 Standard Deviation 0.001303 0.0011)06
9 % Relative Standard deviatign 0.2541 0.21%9

Average of six determinations, S.D. is Standardadien; RSD is the Relative Standard deviation.

Table 6: Ruggedness study of Citalopram HBr

Sr. No Concentration (ppm) Absorbance . Average o
T At Jasco | At Shimadzu | % Relative Standard deviation
1 12 0.5124 0.5142
2 12 0.5120 0.5122
3 12 0.5092 0.5085
4 12 0.5145 0.5165
5 12 0.5112 0.5185 0.5651
6 12 0.5095 0.5180
7 Mean 0.5115 0.5147
8 Standard deviation 0.001971 0.003834
9 % Relative standard deviatign 0.3858 0.7449

Average of six determinations, S.D. is Standardadien; RSD is the Relative Standard deviation.
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Table no. 7: Summary of validation of Citalopram HB

Sr.no Parameters Result
1 Linearity Indicated by Correlation Coefficient 908
2 Linear Regression Equation 0.043x-0.02
3 Range 4-20ug/ml
4 Interday Precision (% RSD) 0.91
5 Intraday Precision (%RSD) 0.56
6 Limit of detection 0.08662 pg/m
7 Limit of Quantification 0.2625 pg/ml
8 Robustness indicated by % RSD 0.46535
9 Rugedness indicated by % RSD 0.5651

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation.

Table no. 8: Summary of results of stress degradatn studies

Stress condition Time Condition Observation % Degrdation
Acidic Degradation 3 Hours 5N HCI Amax Shifted 17.45%
Alkali Degradation 1 Hours | 1 N NaOH Amax Shifted 33.07%

Oxidative Degradation | 3 Hours | 30 % HO, Amax Shifted 26.75 %

Thermal Degradation | 48 Hours Oven Amax was not_Shifteq

0.15 %

Photo Degradation 72 Hours| UV Light | Am

ax was not Shifted

0.21%

Table no.9: Optical Characteristics

Parameters Results
Beer’s law limit (pg/ml) 4-20 (ug/ml)
Correlation Coefficient 0.998
Regression Equation (Y*)  0.043x-0.021
Slope(a) 0.043
Intercept(b) 0.021

Table no.10: Intra-day precision studies for

Citalgpram HBr bulk drug

Peak area
cone. (ng/mi) Trial 1 | Trial2 | Trial 3 Mean S % RSD
30 355921| 355985 355745 355883 124(28 0.0B4
40 469865 469654 469652 469723 122]40  0.0p6
50 570012| 570155 570726 570297 39.80 0.0069
Average of % RSD =0.0223

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation.

Table no.11: Interday precision studies for Citalopam HBr bulk drug

62

1

47

Peak area
Conc.(ng/mi) Triall | Trial2 | Trial 3 Mean SD % RSD
30 355921| 355815 355564 355766 183|134 0.0
40 469865 469715 469682 469754 97.53 0.0
50 570012 570065 570045 570040 26.y6 0.0
Average of % RSD :=0.0259

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation

Table no.12: Recovery studies of Citalopram HBr b drug

Level Csotgcé(gr?]/pr?;) Area Mean | Recovered Conc.(ug/ml)) % Recovery

475637

80 25+ 20 475590 | 475559 40.19 98.45
475450
476684

100 25+ 25 475678 | 477057 40.33 99.56
478809
485564

120 25+ 30 485581 | 485564 41.09 100.5
485583
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Table no.13: Robustness studies of Citalopram HBruik drug

Tailin Peak area
Flow Rate Facto% Triall | Trial2 | Trial 3 Mean SD % RSD
1.3 1.73 576545 57564p 574164 575451 1202.26 0.2089
1.4 1.65 575485 5756444 5765%4 575894 576(29 0.1p01
1.5 1.45 576545 57854l 576549 577211 1151.24 0.1994
Average % RSD= 0.1694
. L. - Peak area
Mobile Phase Composition| Tailing factor Tral 1 1 Tral2 | ral3 Mean SD % RSD
75:25 1.45 576424 578546 574566 576912 1991.4 0.345
70:30 1.89 57549 574568 576965 575676 1208.6 8.209
80:20 1.93 575644 572458 574958 574353 1676.8 0.2P1
Average % RSD=0.2824
. - Peak area
pH of Mobile Phase| Tailing factor Tral 1 1 Tral 2 1 Tral3 Mean SD % RSD
5.0 1.36 574589 576895 576499 575994 1233.05 0.2141
7.0 1.85 576648 57589p 57455%5 575701 1060.50 0.1842
6.0 1.56 574589 575648 574959 575065 537|44 0.093
Average % RSD-0.1638

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation

Table no.14: Summary of validation studies of Citadlpram HBr drug

Sr. No Parameter Result
1 Linearity indicated by correlation coefficieft 906
2 Linear regression equation 11130x+28214
3 Range 10 — 6Qug/ml
4 Interday Precision (%RSD) 0.0259
5 Intraday Precision (%RSD) 0.0223
6 Limit of Detection 0.06058g/ml
7 Limit of Quantification 0.1834g/ml
8 Robustness indicated by % RSD 0.2089,0.1001,8.199

Average of three determinations, S.D. is Standardadion; RSD is the Relative Standard deviation.

Table no.15: Summary of stress degradation studiexf Citalopram HBr bulk drug

Sr. No. Stress de%%dggﬁqr; Parameter Change in Peak area| Condition| Concentration of degded(ug/ml) | % degradation
1 Standard 570012 00 00
2 Acid degradation 496456 4 N HC 6.61 13.22%
3 Alkali degradation 396345 1N NaOH 15.6 31.2%
4 Oxidative degradation 443456 30%d 11.37 22.74%
5 Thermal degradation 526515 Oven 0.32 0.64%
6 Photo degradation 502355 UV Light 0.22 0.44%

CONCLUSION

All these factors lead to the conclusion that theppsed method is accurate, precise, simple, sansitigged and
rapid and can be applied successfully for the Etatstudy of citalopram HBr in pharmaceutical faskations
without interference and with good sensitivity; berit can be used for the routine analysis in gualontrol
department.
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