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A SIMPLE FLOW INJECTION ANALYSIS FOR THE DETERMINATION OF
CITALOPRAM IN TABLETS USING UV DETECTION
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ABSTRACT

Citalopram is chemically a bicyclic phthalate and a selective serotonin reuptake inhibitor (SSRI).
Citalopram is a racemic drug used for the treatment of depression associated with mood disorders. It is
also used on occasion in the treatment of body dysmorphic disorder and anxiety. In the previous stud-
ies, simple, rapid, and accurate analytical methods for the determination of citalopram in tablets have
been developed. In the present study, Flow Injection Analysis of citalopram hydrobromide using UV
detection was described. It was found that the optimum concentration of methanol in view of peak
morphology, was 10 % (v/v) and the best flow rate was found to be 1.3 ml. nnn ' Active materlal was
detected at 239.5 nm. The calibration equation was linear in the range 1.11x107 5 55x10 M. L1m1t of
detection (LOD) and limit of quantification (LOQ) were calculated to be 3.8x10™® and 1.11x10"
respectively. The proposed method was applied to determine citalopram hydrobromide in pharmaceu-
tical preparations. The results were compared with UV-spectrophotometry.
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TABLETLERDE SITALOPRAM TAYINI ICIN UV DETEKSIYON
KULLANILARAK GELISTIRILMIS BASIT BIR AKIS ENJEKSIYONU ANALIZI

0z

Sitalopram kimyasal yap1 bakimindan bisiklik bir ftalat olup segici serotonin geri alim in-
hibitoriidiir (SSRI). Davranig bozukluklartyla iliskili depresyonun tedavisinde kullanilan rasemik bir
ilagtir. Ayrica zaman zaman beden dismorfik bozuklugu ve anksiyete tedavisinde de kullanilir. Daha
onceki aragtirmalarda, sitalopram igeren tabletlerin tayini i¢in kolay, hizli ve kesin analitik metodlar
gelistirilmistir. Bu ¢alismada, UV deteksiyonu kullanilarak sitalopram hidrobromiir i¢in akis enjeksi-
yonu analizi tanlmlanmlstlr Pik mOI‘fOlO_]ISI acisindan en elverisli metanol konsantrasyonunun %10
(h/h) ve en iyi akis hizinmn ise 1.3 ml.dak™' oldugu bulunmustur Aktif materyal 239.5 nm’ de detekte
edllmlstlr Kalibrasyon denklemi 1.11x107-5.55x107 M aral1 8glnda dogrusal olarak bulunmustur. Sita-
lopram i¢in saptama sinir1 ve tayin smiri sirastyla 3.8x10™ ve 1. 11x10® M olarak hesaplanmustr.
Onerilen metod farmasétik preparatlardaki sitaloprami tayin etmek igin gelistirilmistir. Sonuglar UV-
spektrofotometri ile karsilastirilmigtir.

Anahtar Kelimeler: Sitalopram, Akis enjeksiyonu analizi, UV- spektrofotometri.
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1. INTRODUCTION

Selective serotonin reuptake inhibitors
(SSRIs) are a class of antidepressants used for
the treatment of depression, anxiety, panic dis-
order, social phobia, obsessive compulsive dis-
order, post-traumatic disorder and pre-menstrual
dysphoric disorder (Kristoffersen et al., 1999;
Molander et al.,, 2001; Unceta et al., 2008;
Hashimoto et al., 2009). SSRIs have a better tol-
erated adverse effect profile when compared to
the other antidepressants such as tricyclic anti-
depressants with approximately equivalent anti-
depressant efficacy (Kristoffersen et al., 1999;
Tournel et al., 2001; Molander et al., 2001; Juan
et al., 2005; Hayes et al., 2009).

Citalopram (CTL); (1-[3-
(dimethylamino)propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile) is a bi-
cyclic benzofurazan derivative that belongs to
SSRIs which increase 5-HT transmission by in-
hibiting 5-HT uptake with a low affinity for
noradrenaline uptake (Kristoffersen et al., 1999;
Unceta et al., 2008; Bagheria et al., 2008; Ren-
erio et al., 2009). (Fig. 1) It is administered as a
rasemic mixture; containing both (—)-R- and (+)-
S-enantiomers (Macek et al., 2001; Greiner et
al., 2007; Bagheria et al., 2008; Hayes et al.,
2009). It is the most selective and potent SSRI
drug for the inhibition of serotonin reuptake
which has no interactions with cytochrome P450
unlikely to most of drugs and has low potential
for drug—drug interactions (Unceta et al., 2008;
Bagheria et al., 2008). The advantages of this
drug’s therapeutic profile have led to an increas-
ing use of it in treatment of depressed patients
and combined drug therapies (Unceta et al.,
2008; Bagheria et al., 2008; Hashimoto et al.,
2009; Renerio et al., 2009; Hayes et al., 2009).
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Figure 1. Chemical structure of CTL

Several analytical methods have been de-
veloped for the analysis of CTL. Most of these
methods are based on reversed phase high-
performance liquid chromatography (HPLC)
coupled with ultraviolet (UV) detection and a
few studies with fluorescence detection in

Anadolu Universitesi Bilim ve Teknoloji Dergisi, 10 (2)

plasma and serum samples (Kristoffersen et al.,
1999; Macek et al., 2001; Juan et al., 2005;
Unceta et al., 2008). A HPLC coupled with mass
spectrometry (MS) quantification of CTL is also
published (Juan et al., 2005). There are also
studies carried out in biological matrices such as
plasma, serum, blood, urine and hair using lig-
uid chromatography—tandem mass spectrometry
(LC-MS) (Unceta et al., 2008). Gas chromatog-
raphy (GC) and thin-layer chromatography
(TLC) are also applied in CTL quantification
(Kristoffersen et al., 1999; Molander et al.,
2001; Tournel et al., 2001).

Flow-injection analysis (FIA), which is es-
sentially the introduction of a sample into a so-
lution stream continuously passing through a
detector, is a very important methodological ap-
plication in analytical chemistry which has a
simple chemical processes, low cost apparatus,
easy application and ability in leading to results
that are usually of good quality. To use of a
flow-injection system to determine active mate-
rials in pharmaceutical preparations allows good
quality results in a rapid process (Altiokka et al.,
2001; Dal et al., 2005; Can et al., 2008).

In the present study, it was aimed to de-
velop a new FIA method for determination of
CTL and also to determine CTL in pharmaceuti-
cal preparations with the developed method.

2. EXPERIMENTAL
2.1 Materials and Reagents

CTL (Cipla, India) standart was used. Other
chemicals were of analytical grade and provided
from Merck Com. (Darmstadt, Germany). The
commercial preparation of CTL, Citara® tablets
each containing 20mg CTL, Fako Actavis (Ice-
land), was purchased from a local pharmacy.

2.2 Apparatus

The FIA system consisting of a Model
Spectra System SCM 1000 degasser, Spectra
System P1000 isocratic pump, Spectra System
SN4000 connector, Spectra System UV6000LP
diode array detector (Thermo Finnigan, USA).

A Shimadzu spectrophotometer (Model UV
2401 PC, Japan) was used to measure the ab-
sorbance in batch-wise operations. The absorb-
ance of the effluent was monitored at 239.5 nm.
The flow-rate was 1.3 ml.min™".
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2.3 Preparation of Solutions

Standard CTL solution was prepared by dis-
solving in methanol and made up to 100 ml.
This stock solution was employed for the prepa-
ration of other dilutions. Mobile phase was an
aqueous solution of methanol (10%, v/v).

For the quantification of CTL, 1 Citara®
tablet consisting of 20 mg CTL was dissolved in
methanol. It was sonicated for 30 minutes and it
was made up to 100 ml by methanol.

Flow-injection analysis was performed in a
supporting solution consists of methanol. The
signals were detected at 239.5 nm where mono-
chromatic light is absorbed maximum. Standard
and sample solutions were injected to a 15 ul fix
volume of loop. The variation of flow-rate was
examined in a wide range of 0.8-1.6 ml.min™

3. RESULTS AND DISCUSSION
3.1 Optimization of FIA Method

Analytical parameters were considered
compromising the component of the solvent sys-
tem. Solvent system must dissolve CTL, it must
be cheap and easily provided. It was decided
that 10 percent methanol is very suitable solvent
for these purpose.

UV spectrum of CTL was obtained in the
range of 200-400 nm to decide the ﬂow-
injection detection wavelength. A 1.11x10° M
CTL solution was prepared, diluting with
methanol from the stock solution. A maximum
appeared at 239.5nm.

The effect of flow-rate on the peak area and
peak height of CTL (3.33x10” M) in the range
of 0.8-1.6 ml.min' was 1nvest1gated Bigger

peak areas were appeared by pumping through
ﬂow rate values lower than 1.0 mlmin’
Asymmetric peaks with lower peak areas were
observed with a flow-rate higher than 1.4
ml.min™

Suitable flow rate was chosen as 1.3
ml.min" to perform the quantification studies
and peak area response was used, in the rest of
experiments. (Table 1)

3.2 Repeatability and Intermediate
Precision

Repeatability and 1ntermed1ate precision
were tested using 3. 33x10 M CTL solution in
methanol at 1.3 ml.min™' of flow-rate and 239.5

nm of detection wavelength in three operating
days with 6 samples. The results were evaluated
using the response of CTL involving peak area
and peak height as can be seen in Table 2. Very
low variation coefficients below 2 % of relative
standard deviation (RSD) were obtained show-
ing the method is sufficiently precise. (Table 2)

3.3 Linearity

The calibration line of response of peak
area as a function of the concentration was con-
structed in the concentration range of 1.11x107
— 5.55x107 M of CTL solution at three operat-
ing days. The detailed statistical results are
shown in Table 3. (Table 3)

Statistically evaluated data show acceptable
linearity with high regression coefficients and
intercepts close to the origin, in the studied
range for FIA. (Fig. 2)

3.4 Detection and Determination Limits

The detection limit of the FIA method was
found to be 3.8x10™® M according to the criteria
of signal-to-noise (S/N = 3) and the determma—
tion limit was calculated to be 1.11x10®* M ac-
cepting the signal-to-noise (S/N = 10).

3.5 Application of the Method to the
Commercial Tablets

The developed method for the determina-
tion of CTL was applied to the commercial tab-
lets, which contain 20 mg CTL each, employing
optimum FIA conditions.

As a standart method, UV-
spectrophotometry, was used to compare with
the method accuracy of flow-injection analysis
because of its validity.

A good linear relation between absorbance
and concentration of CTL was obtained in the
range of 1.11x10”° — 5.55x10” M at 239.5 nm of
detection wavelength using methanol as blank. It
fits to the equation of [A = 16801,80 C (M) -
0,0077; r=0.9997].

The results of the commercial tablets as-
sayed by FIA and UV spectrophotometry as de-
scribed in the experimental section are presented
in Table 4. (Table 4)

FIA has many advantages such as simplic-
ity, short analysis time, high sampling fre-
quency, and low expense of reagents and sam-
ples, making the technique suitable for quality
control and routine analysis in many fields such
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Table 1. Flow Rate
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Flow Rate Mean SD %RSD
0.8 150553 2565.42 1.70
1 130243 1908.94 1.47
1.2 104899 1556.67 1.48
1.3 96633 402.28 0.42
1.6 73614 1749.55 2.38

Table 2. The repeatability and intermediate precision tests of CTL (3.33x10-7 M)

Repeatability Intermediate
Day 1 Day 2 Day 3 Precision
(n=6) (n=6) (n=6) (n=18)
Area Area Area Area
Mean 60192.2 60206.6 60265.6 60221.47
SD 179.70 102.50 125.07 133.33
RSD % 0.29 0.17 0.21 0.22

Table 3. The linearity results of CTL peak area signals in the concentration range of 1.11x10-7-

5.55x10-7 M with 1.3 ml.min-1 flow-rate and at 239.5 nm detection wavelength.

Intra-day Inter-day
Day 1 Day 2 Day 3 Whole Days
(n=6) (n=6) (n=6) (n=18)
Slope 1.33x10" 1.36x10" 1.36x10" 1.35x10"
Intercept 16169.20 15287.10 15316.80 15591.03
Correlation Coef-
_ 0.9995 0.9999 0.9999 0.9997
ficient
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Figure 2. UV signal concentration of CTL (1, 1.11x10-7; 2, 2.22x10-7; 3, 3.33x10-7; 4, 4.44x10-7; 5,

5.55x10-7 M)
FIA uv
Mean (n=6) 20.15 20.03
SD 0.14 0.11
RSD % 0.7 0.53

Table 4. The determination results of CTL in commercial tablets (Declared amounts of tablets = 20

mg)

as environmental, food analysis, and biosensor
technology. FIA methods were also success-
fully applied in pharmaceutical assays carried
out in the past. This method has time saving,
simple instrumentation and lower running cost
which is preferable for routine analysis when it
is compared to the general chromatographic
methods (Can et al, 2008).

In our study, the results of statistical
analysis show no significant difference be-
tween the proposed method and standard
method. As a result, we concluded that the de-
veloped method here is simple, accurate, pre-
cise and rapid and it can be used in routine
analysis of CTL.
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