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ABSTRACT

Simple, rapid, sensitive, precise and accurate spectrophotometeric meth-
odsfor the determination of antidepressant drug Citalopram Hydrobromide
(C-HBr) in bulk samples, dosage form and in spiked urine samples were
investigated. The methods are based on the formation of a yellow colored
ion-associates due to the interaction between the examined drug (C-HBr)
with Picricacid (PA), Bactophenol red (BPR), Alizarinred (AR), Bromothymol
blue (BTB) reagents. Abuffer solution had been used and the extraction
was carried out using chloroform, the ion associates exhibit absorption
maximaat 410, 403, 432 and 415 nmfor PA,BPR, AR and BTB respectively.
(C-HBr) can be determined up to 35, 58, 85 and 40 pg mL?, respectively.
The optimum reaction conditions for quantitative analysis were investi-
gated. In addition the molar absorptivity, Sandell sensitivity were deter-
mined for the investigated drug. The correlation coefficient was> 0.995 (n
=6) with arelative standard deviation (RSD) < 1.15 for five selected con-
centrations of the reagents. Therefore the concentration of C-HBr drug in
its pharmaceutical formulations and spiked urine samples had been deter-
mined successfully.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Cital opram hydrobromide hasawiderangeof ap-
plicationsin pharmaceutica chemigtry; itiswhitecrys-
tallinepowder that iseasily solublein water.

Citalopram hydrobromide 1-[ 3-(Dimethylamino)
propyl]-1-(4—fluorophenyl)-1,3—dihydro—5-
isobenzofurancarbonitrile, isasdl ective and potent se-
rotonin reuptakeinhibitor with avery broad spectrum
of therapeutic activity against depression, anxiety, ob-
sessive and impulsecontrol disorder.

Severd andytica methods had been appliedto de-
termine Cita opram hydrobromide (C -HBFr) quantita-

tively intheir dosage formsincluding spectrophotomet-
ric method?9, liquid chromatography mass spectrom-
etry LC/MS7-18 High Performance Liquid
Chromatogrphy HPL Cl**#1, gaschromatography mass
spectrometry!?d, gas chromatography with flameion-
ization detector?” capillary electrophoresis®34, ion
selective e ectrode’® and flouri metry=34,

EXPERIMENTAL

Apparatus
The e ectroni c absorption spectral measurements
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of C-HBr (Figure 1) with selected reagentswerere-
corded on Agilent 8543 UV-Vis spectrophotometer
equipped with quartz cell of 1 Cm optical path length
with aresolution of 0.1 nm. The pH measurements of
the prepared solutions were adjusted using Jenway
3510 pH meter. All spectrophotometric measurements
were carried out at room temperature (25 + 2 °C).
Moreover, doubly distilled water were obtained
Millipore distillation apparatus model Direct Q3,
France.

Materials

Citalopram hydrobromideand cital o tablets (20 mg/
tablet) were obtained from delta pharma, Egypt. All
chemical sused through thework were of analytical re-
agentsgradeand sol utionsweremadewith doubly dis-
tilled water. They included sodium sul phate anhydrous
(BDH); highly purified solventsas chloroform (lab-
scan), methanol (BDH), methylene chloride (BDH),
carbon tetrachl oride, benzene (Prolabo), petroleum
ether, diethyl ether, toluene, ethyl acetate, acetone
(Merck), anmonium reineckate (Merck), chlorophyllin
copperedtrisodiumsat (Aldrich), picricacid (Arablab)
andalizarinred S(Fluka).

Preparation of Stock and Standard Solutionsof 2.0
x 10°* M were prepared with doubly distilled water.
Acetate buffer solutionsweremade of amixtureof 0.1
M acetic acid (1050 g/L) and 0.1 M sodium acetate
trihydrate (13.6 g/L) On the other s de Phosphate buffer
solutionswere made of amixtureof 0.1M disodium
hydrogen phosphate (14.2g/L ), 0.1M HCIl and 0.1M
NaOH.

General procedure

Into 125 mL separating funnel, 5.0mL (2.0x103
M) PA, BPR, AR and BTB were added to different
volumesof solution containing (2.0x10° M) C-HBr.
2.0mL of buffer solution were added and the volume
wasmadeupto 10 mL with distilled water. Theformed
ion-associates were extracted using the separating fun-
nel with 10 mL, by shaking for two minutes and al-
lowed to separatesinto two phases. Theorganic layer
was collected and dried with anhydrous sodium sul-
phate then completed to 10 mL chloroform. The ab-
sorbance of the extract was measured at the recom-
mended wavelength (A __ ) asrecordedin (TABLE 1)

—= Fyll Paper

The blank solutions were prepared using the same
method in absence of the examined drug.

Application tovariousdosageforms

Four tablets of Citalo (20 mg/tab) C -HBr drug
wereweighed into asmall dish, powdered and mixed
well, then dissolvedin 100 mL distilled water, aturbid
solution was shaken well and filtered through afilter
paper to obtain aclear solution. Then, theclear solu-
tionwasdiluted with distilled water ina100 mL cali-
brated measuring flask. Thedrug content of this solu-
tion was obtained by applying thegeneral procedureto
diquot containing different volumesof solutiondrugsas
described above.

Application tospiked urinesamples

For spiked humanurinefivemillilitersof Citalopram
freeurinetakeninal25mL separating funne wasspiked
with different volumesof solution containing (2.0x10°
M) C-HBr, 2.0 mL of buffer solutionwere added and
thevolumewasmade up to 10 mL with distilled water.
Thedrug content of this solution was obtained by ap-
plying thegenerd procedureto aiquot containing dif-
ferent volumesof sol ution drugs as described above.

Composition of ion-associates

Toinvestigatethemolecular composition of C-HBr
ion-associateswith PA, BPR,AR and BTB reagents, a
series of solutionswas prepared inwhich the reagent
contentswas kept constant, whilethat of thedrugwas
regularly varied and the method was accomplished as
previoudy mentionedinthegenera procedure. Theab-
sorbances of the resultant extracts were measured at
therespective s, of theion-associates. The absor-
bancevdueswereplotted against themolar ratio[drug)/
[reagent] .

Job’s method of continuous variation method®? was
employed; 2.0x10° M solution of C-HBr drugswas
mixed with 2.0 x10* M solution of each selected re-
agent. A seriesof solutionswere prepared inwhichthe
total volume of drug and reagent was kept constant
(5.0mL). Thereagentswere mixed witheach drugin
various proportionsaong with the chosen buffer solu-
tion, whichthendilutedin 10.0mL cdibrated flask with
theappropriate solvent following the above mentioned
procedures.
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RESULTS

Severa parameters such as selection of optimum
wavel ength of maximumintensity, effect of pH, effect
of extracting solvent, sequence of addition, effect of
time, effect of temperature, stoichiometry of ion asso-
ciate, and conditional stability constant wereinvesti-
gated to attain the optimum conditionsto achieve maxi-
mum colour devel opment, for the quantitative determi-
nation of Citalopram by using thereported methods.

Optimization of thereaction conditions

In order to determine the most favorable condi-
tionsto achievemaximum color intengty of C-HBr drug,
the effects of pH, solvent and itspol arity, sequence of
mixing, time and temperatureswere investigated to
achievetheoptimum conditionsto aid in accurate quan-
titativeandysisfor thisdrug. Theoptimum wavelengths
of maximumintensity (A, _ ) of C-HBr (TABLE 1) and
itsion associateswith PA, BPR, AR and BTB reagents
arerecorded at the choozen optimum conditions. The
absorption band of C-HBrwith PA, BPR,ARand BTB
ion-associates are located at 410, 403, 432 and 415
nm, respectively. It worth mentioning that, the maxi-
mum absorbencies (A ) were recorded and tested
against reagent blank (prepared in the same manner
without the addition of drug) to study theinfluence of
each of thefollowing variableson theformed ion asso-
ciates between drug and reagents (Figure 1).
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Figurel: Absorption spectraof (C-HBr) ion-associateswith
AR,BTB, BPR and PA.
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(a) Effect of pH

Different stock of acetate buffer solutionswerepre-
pared with pH vauesof 3, 4, 5and 6 to account for the
effect of pH ontheformation of ion associates. Initialy
5.0mL of 2x10°* M of reagent was mixed with 1.0 mL
(2x10°* M) of thedrug solution, then 2.0 mL of Acetate
buffer was added to adjust the pH followed by dilution
with distilled water in 10.0 mL calibrated measuring
flask. The optimum pH rangefor completeformation
of theion-associ ates, showed highest absorbanceval-
ues, at their respective A, were found to bein the
ranges (3-5), (3-5), (3-5) and (4-6), for PA, BPR, AR
and BTB, respectively asshownin (Figure 2).
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Figure 2: Effect of pH on (C-HBr) ion-associateswith AR,
BTB, BPRand PA.

(b) Effect of the extracting solvent

Thepolarity of the solvent affectsboth extraction
efficiency and absorpitivity of theion-associates. Sev-
era water-immiscibleorganic solventsincluding ben-
zene, toluene, carbon tetrachl oride, methylenechloride,
ether, nitrobenzene, chloroform, and ethyl acetate, had
been tried. The most convenient solvent found to pro-
ducethehighest absorbance, extraction power and sta-
bility of color of theformedion-associateswaschloro-
form as shown in Figure 3. The aqueous to organic
phaseratio of 1:1.5 wasthe most suitableratio for the
ion-associate extraction. (Figure 3).

(c) Effect of mixing sequence

The optimum sequence of mixing wasfoundto be
drug, reagent, buffer, and then solvent, which alow the
highest color intensity and shortest timeto obtain maxi-
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mum absorbance. On the other hand, other sequences
rather the one given aboverequireslonger timein addi-
tionto lower stability of theion associates.

Gz'l_l_l—l.l—l_l—l'l_l‘l_l'l_l_ﬂ.

Figure3: Themost suitable solventsfor extraction of drugs
- coloring reagentsion-associates.

(d) Effect of time

Theeffect of timeon theformation of theion-asso-
ciateswas studied by measuring the absorbance of the
extractedion-associaesa increesingtimeintervas. The
results showed that theion-associates areformed al -
most i nstantaneoudy and the devel oped color remained
stablefor 6, 7, 9 and 6 hoursfor PA, BPR, AR and
BTB, respectively. After theseintervals, adecreasein
color intensity occurred. Theeffect of timeon thesta-
bility of theion-associates is represented graphically in
(Figured).
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Figure4: Effect of timeon thestability of C-HBr ion-associ-

ateswith AR, BTB, BPR and PA.
(e) Effect of temperature

Under the above mentioned conditions (pH, sol-
vents, reagent concentration, sequence of mixing and
time) the effect of temperature on theformation of the

—— Fyll Peper

ion-associates was studied by measuring absorbance
of the extracted ion-associates at temperature range
25-100°C. The results showed that the ion-associates
areformed dmost instantaneoudy inal casesat room
temperature 25+ 5 °C and remain constant up to 55°C,
55°C, 50°C and 60°C for PA, BPR, AR and BTB,
respectively asshown by their absorptivitiesat therec-
ommended (A ). Theeffect of temperatureonthesta-
bility of ion-associates is shown in (Figure 5).
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Figure5: Effect of temperatureon the stability of C-HBr
ion-associateswith AR, BTB, BPR and PA.

Thestoichiometry of theion—associates

Thestoichiometricratio of the C-HBr ion-associ-
atesformed between drug of interest and the sel ected
reagents hasbeen determined by implementingthemolar
ratio method as shown in (Figure 6) and continuous
variation method asshown (Figure 7). Theresultsindi-
catetheexistenceof 1:1incaseof PA, BPR,AR and
BTB, at adefinite »_ for eachreagent as in
(TABLEDL).

Conditional stability constant (k,) of theion- asso-
ciate complexes

recorded

Thestability of theion- pair complexeswasevau-
ated. Theformation of theion- pairswasrapid and the
colored extractswere stable at | east 8 hoursfor drug -
reagent ion pair without any changein color intensity
and themaximum absorbancea roomtemperature. The
conditional stability constant (k) of theion- pair com-
plexesfor the studied drugs was cal culated from the
continuousvariation dataus ng thefollowing equetion:
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WhereA and A the observed maximum absorbance
and the absorbance valuewhen al thedrug isassoci-
ated, respectively. C,, isthemoleconcentration of the
drug at the maximum absorbance and nisthe stoichi-
ometry withwhich dyeion associateswith drugi®”. In
accordancewith theformulathe conditiona stability
constantswere found to be 3.01, 2.63, 3.85and 2.31
for PA, BPR,AR and BTB respectively.
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Figure6: Molar ratio of C-HBr ion-associateswith BTB,
BPR,ARand PA.
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Figure7: Continuousvariation of C-HBr ion-associateswith
AR,BTB,BPRand PA.

M ethod validation
(@) Linearity

Beer’s law is obeyed in the concentration range
1.78-35, 3.37-58, 4.0-85 and 1.5-40.0 pg mL* (Fig-

ure 8) for PA, BPR, AR and BTB respectively. The
optica characteristics, Beer’s law limits, molar absorp-
tivities Sandd|’s sensitivities are summarized in (TABLE
1) dongwiththeresultsof regressonanayssusingthe
method of |east square was made for the slope (b),
intercept (a) and correlation coefficient (r) obtained from
different concentrations.

= BTB

1
4 BPR

0.8 4 o PA

0.6 4

Absorbance

04 4

0.2 4

0 T T T T 1
0 20 40 60 80 100
Concentration of Citalopram ugmL-1

Figure8: Sandard curvesof C-HBr ion-associateswithAR,
BTB, BPRand PA.

(b) Specificity

Nointerferencewasobserved during the quantita:
tivedetermination of C-HBr drug with all reagentsin
presence of different additives such aslactose, glyc-
erol, propyleneglycol, sugar, magnesium stearate, me-
thyl paraben, propyl paraben and starch which are
presentinitspharmaceutica preparaionsasexcipients.
(c) Sengitivity

Thedetectionlimit (LOD) for the proposed method
was cd cul ated using thefoll owing equation:

Lop=3
K
Where Sisthe standard deviation of replicate determi-
nation valuesunder the same conditionsasthe sample
andydsintheabsenceof theandyteandk issengtivity,
namely thed opeof thecalibration graph. In accordance
with theformula, the detection limitsobtained for the
absorbancewerecaculated and listedin (TABLE 1).
Thelimit of quantitation, LOQ), isdefined as:

10S
LOQ="—
Q="

Accordingtotheseequations, thelimit of detectionand
quantificationwerecaculatedandlistedin (TABLE 1).
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TABLE 1: Characteristicsand analytical data of (C-HBr)
ion-associateswith PA, BPR, AR and BTB.

Parameter C/IPA CBPR CJ/AR C/BTB
A max (nm) 410 403 432 415
Beer’s law up to (ugmL™) 35 58 85 40
('\I/'_ﬁlqg{_ftésn:_rf)"t'v'ty @) 1.3x10% 0.75 x10* 054 x10* 1.32 x10*
Ringbom (ug mL™Y) 338 693 7.63 5.11
Sandell sensitivity (ug cm?® 00329 0054 00748  0.038
Limit of detection(ugmL™?) 023 063 072 049
Limit of quantification (pgmL™Y) 129 208 2.39 159
Coalor of ion- associate Yedlow Yedlow Ydlow Yelow
Intercept 0034 0011 0037 0002
Slope 0028 0018 0013 0026
Correlation Coefficient 0998 0999 0998  0.999

(d) Precision and accuracy

In order to determinethe accuracy and precision
of themethod, solution containing four different con-
centrations of the studied drug were prepared and ana-
lyzedin quintuplicate. Percentagerelative standard de-
viation (R.S.D. %) asprecision indicating reasonable
repeatability of the selected methods and percentage
relativeerror (Er %) asaccuracy of the suggested meth-

—— Fyll Peper

odswere calculated. Precision wascarried out by six
determinationsat four different concentrationsinthese
spectrophotometric methods. The percentagerdative
error wasca culated using thefollowing equation:

Er % = Found - added X 100
Added

Theinter—day and intra-day precision and accuracy
resultsare shownin (TABLE 2). Theresults of accu-
racy and precision show that the proposed methods
have good repesatability and reproducibility.

(e) Robustnessand ruggedness

For the eva uation of themethod robustness, some
parameters wereinterchanged ; pH, reagent concen-
tration, wavel ength range, and shaking time. Theca-
pacity remain unaffected by small deliberatevariations.
Method Ruggedness was expressed as R.S.D. % of
the same procedure gpplied by two anadystsand intwo
different instruments on different days. The results
showed no satistical difference between different ana-
lysts and instruments suggesting that the devel oped
methodswererobust and rugged (TABLE 3).

TABLE 2: Theintra-day and inter-day precision and accur acy of data obtained for deter mination of citalopram by the

proposed methods(n=6).

Intra-day Inter-day
method Added Recovery Precison Accuracy Confidence Recovery Precison Accuracy Confidence
pg mL? %2 RSD% Er% limit® % RSD% Er% limit®

10 99.2 141 -0.8 9.92+0.16 99 1.31 -1 9.90+0.15

BTB 20 99.25 0.81 -0.75 19.85+0.18 98.9 0.6 -1.1 19.76+0.14
30 99.18 0.64 -0.82 29.75+0.22 99.33 0.27 -0.67 29.79+0.09

40 99.05 0.33 -0.95 39.62+0.15 98.78 0.43 -1.22 39.51+0.20

10 99.38 1.21 -0.62 9.94+0.14 99.11 2.22 -0.89 9.91+0.25

BPR 20 99.11 1.06 -0.89 19.82+0.24 99.05 0.66 -0.95 19.81+0.15
30 99.15 0.64 -0.85 29.75+0.64 99.23 0.57 -0.77 29.77+0.20

40 98.99 0.58 -1.01 39.60+0.20 98.67 0.38 -1.33 39.47+0.17

5 99.10 3.43 -0.9 4.96+3.43 99 3.43 -1 4.95+0.20

PA 10 99.20 161 -0.8 9.92+0.18 98.70 1.42 -1.3 9.87+0.16
15 98.87 0.87 -1.13 14.83+0.15 98.99 1.28 -11 14.85+0.22

20 98.99 0.56 -1.01 19.80+0.13 99.20 1.16 -0.8 19.84+0.26

10 99.13 0.81 -0.87 9.91+0.09 99.0 2.73 -1 9.90+0.31

20 99.45 0.60 -0.55 19.89+0.14 99.33 0.40 -0.67 19.84+0.09

AR 30 99.05 0.57 -0.95 29.75+0.20 99.11 0.47 -0.89 29.73+0.16
40 98.97 0.58 -1.03 39.59+0.26 98.77 0.3 -1.23 39.51+0.14

n, number of determination, R.S.D. %, percentage relative standard deviation, Er%, percentage error; 2mean of five determina-
tion; Pconfidence limit at 95% confidence level and five degrees of freedom
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TABLE 3: Theresultsof analysisof C-HBr obtained by two different analystsand instruments(n =6).

lon associate Different instrument different analyst
X = S.D. R.SD X = S.D. R.S.D%
C- BTB Pure C -HBr (20 ug mL™) 19.83 0.16 0.81 19.73 0.17 0.86
Citalo 20 mg per tablet (20 pg mL™) 20.02 0.18 0.90 20.09 0.22 1.10
Spiked urine sample(20 ug mL™) 19.62 0.23 1.17 19.83 0.25 1.26
C-BPR Pure C -HBr (20 pg mL™) 19.76 0.21 1.06 19.87 0.18 0.91
Citalo 20 mg per tablet (20 pg mL™) 20.18 0.16 0.79 20.05 0.17 0.85
Spiked urine samples(20 pg mL™) 19.85 0.09 0.46 19.71 0.12 0.61
C — PA Pure C -HBr (20 ug mL™) 19.91 0.19 0.95 19.80 0.13 0.66
Citalo 20 mg per tablet (20 pg mL™) 19.98 0.11 0.55 20.11 0.09 0.45
Spiked urine samples(20 pg mL™) 18.98 0.11 0.58 19.19 0.09 0.47
C-ARPure C -HBr (20 ug mL™) 18.99 0.21 1.10 19.27 0.18 0.93
Citalo 20 mg per tablet (20 ug mL™) 19.95 0.17 0.85 20.07 0.13 0.65
Spiked urine samples(20 pg mL™) 18.67 0.12 0.64 19.0 0.14 1.73

*: theoretical value at 95% confidence level; n: number of replicates

TABLE 4: Spectrophotometric deter mination of (C-HBr).

Pure solution Citalo 20 mg / tablet Spiked urine samples
Reagent Takerll Founo!l Recovery Taken_1 found_1 Recovery taken_1 found_1 Recovery
pg mL pg mL % pg mL pg mL % pg mL pg mL %
5 4.94 99.15 5 5.00 100.00 5 4,94 98.87
10 9.92 99.23 10 9.99 99.89 10 9.87 98.69
PA 15 14.82 98.87 15 15.01 100.05 15 14.85 99.02
20 19.80 99.00 20 19.99 99.93 20 19.82 99.11
25 24.78 99.11 25 25.01 100.04 25 24.70 98.81
Mean recovery + RSD* Mean recovery + RSD* Mean recovery + RSD*
99.27+1.01 99.98+ 1.15 98.90+ 1.00
10 9.91 99.13 10 9.99 99.88 10 9.80 97.99
20 19.79 98.93 20 20.01 100.05 20 19.63 98.13
30 29.71 99.02 30 30.00 100.00 30 29.51 98.37
AR 40 39.95 98.97 40 39.97 99.93 40 39.39 98.47
50 49.43 98.86 50 50.02 100.04 50 49.32 98.63
Mean recovery + RSD* Mean recovery + RSD* Mean recovery + RSD*
98.98+0.71 99.98 + 0.80 98.31+0.92
10 9.94 99.40 10 9.99 99.99 10 9.9 99.02
20 19.82 98.12 20 20.04 100.20 20 19.83 99.13
30 29.74 99.13 30 30.04 100.13 30 29.62 98.73
40 39.57 98.93 40 39.89 99.73 40 39.54 98.86
BPR 50 49.62 99.24 50 49.91 99.81 50 49.45 98.90
Mean recovery + RSD* Mean recovery + RSD* Mean recovery + RSD*
99.14+0.95 99.94+1.05 98.93+0.96
5 4.96 99.10 5 5.01 100.1 5 4.95 99.00
10 9.92 99.19 10 10.03 100.3 10 9.91 99.11
20 19.85 99.24 20 20 100.00 20 19.82 99.08
30 29.75 99.18 30 29.96 99.87 30 29.74 99.13
BTB 40 39.6 99.00 40 39.91 99.78 40 39.57 98.93
Mean recovery + RSD* Mean recovery + RSD* Mean recovery + RSD*
99.14+0.81 100.01 + 0.95 99.05+1.11
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Analytical applications

Results obtai ned were compared with those of the
officda methodsd ongwiththestatisticad outcomes. The
comparison ensuresthat thereisno significant differ-
ence between the current study and the official meth-
odsasshownin (TABLE 4). Six replicate determina-
tion at different concentration level swerecarried out to
test the precision and accuracy of themethod. There-
coverieswereranged from (99.0 to 100.1) % which
reflect the high accuracy of theresults, with reliablepre-
cisonasindicated by very low valuesof standard de-
viaion (TABLESS). The performance of the proposed
method was assessed by cd culation of t and F testg%)
compared with the official method**4Y, Mean vaues
were obtained with t and Ftestes at 95% confidence
level for five degrees (n-1) = (6-1; i.e., six replicate
minus 1) of freedom werein the accepted values.
TABLES: Satigtical treatment of dataobtained for deter mi-

nation of (C-HBr) applying the proposed methodsin compari-
son with ther eference method.

Official C- C-

Parameters method BTB C-BPR C-PA AR

Pure solution
20pgmL? 99.37 99.25 99.12 99.0 98.93
X+SD +0.15 +0.16 +0.18 +0.20 +0.14
n 6 6 6 6 6
t-value* 022 052 069 096
F-value 114 144 177 087
Citalo (20 mg /tablet)
20pgmL? 100.10 100.00 100.02 99.93 100.05
X+SD +0.18 +0.19 +0.21 +0.23 +0.16
n 6 6 6 6 6
t-value* 020 009 025 0.10
F-value 111 136 163 127
Spiked urine
20pugmL? 99.24 99.08 99.11 99.11 98.13
X+SD +0.17 +0.22 +0.19 +0.19 +0.18
n 6 6 6 6 6
t-value* 009 029 019 218
F-value 167 125 138 112

DISCUSSION

Determination of Citalopram hydrobromide (C-
HBr) in bulk sampleandin dosageform wereinvesti-
gated. Theimplemented procedures are based onthe
formation of ayellow colored ion-associatesduetothe
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interaction between the examined drug C-HBr with Pi-
cricacid (PA), bactophenol red (BPR), dlizarinered
(AR) and bromothymol blue (BTB) reagents. the suit-
ablerecommended buffer solution has been used and
the extraction was carried out using chloroform, then
recording the optimum wave ength using visible spec-
trophotometer. Moreover, the optimum reaction con-
ditionswere carefully investigated whereas Beer’s law
isobeyed withinaconcentration rangeof 1.78-35, 3.37-
58, 4.0-85 and 1.5-40.0 ug mL* (Figure 8) for PA,
BPR, AR and BTB respectively. Inaddition themolar
absorptivity, Sandell sengtivity and the optimum condi-
tionsfor quantitative analysisof theinvestigated drugs
were determined. The correlation coefficient was >
0.995 (n=6) with arelative standard deviation (RSD)
<0.65for five sdected concentrations of thereagents.
Therefore the concentration of C-Hbr druginits phar-
maceutical formulation andin spiked urine has deter-
mined successfully up 35, 52,90 and 42.5 ug mL for
PA, BPR,AR and BTB respectively.

CONCLUSIONS

Theproposed methodsare made by using of smple
reagents, which most ordinary analytical laboratories
can afford. The methods are sufficiently sensitiveto
permit determinationsfor Cital opram hydrobromide (C-
HBr) drug a thegiven optimum conditions. Unlike GC
and HPL C procedures, the spectrophotometer isrela
tively smpleto be handled and affordable. The pro-
posed methods are simple, precise, accurate and con-
venient. Hence, the proposed methods should be use-
ful for routinequdity control purposes.
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