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In this study the electrooxidation of sertraline (STR) hydrochloride in pH 8 Britton-Robinson buffer (BRb) —
methanol (MeOH) (1:1,v/v) supporting electrolyte was investigated using Osteryoung Square Wave Voltam-
metry (OSWV) with the glassy carbon electrode. OSWYV is a rapid and sensitive electro-analytical technique
for sertraline determination. This study indicated that sertraline was susceptible to oxidation. The effects
of the supporting electrolyte, pH and scan rate on the anodic reactions performed in BRb and a scan rate
interval 5— 1000 mVs~" were investigated. Sertraline hydrochloride was oxidized irreversibly and diffusion
controlled. OSWV was selected for the quantitative determination. Using optimized OSWYV technique, the
current was linear within a concentration range of 0.04 — 0.8 mM in pH 8 BRb which at the equivalent volume
with MeOH. The applicability of the proposed method was shown by the successful analysis of sertraline in
tablet dosage forms. Accuracy, precision, selectivity, sensitivity, within day and between days reproducibility
of the method were investigated statistically. Application of the suggested method to pharmaceutical for-
mulation is presented and compared with the UV spectrophotometric and HPLC methods. The results were
found to be in a good agreement. No interference was observed from common pharmaceutical adjuvants.

1. Introduction

Sertraline hydrochloride (STR) is a selective serotonin (5-
hydroxytriptamine, SHT) re-uptake inhibitor (SSRI) (Auster
1993). Efficiency of Sertraline has been established in the treat-
ment of depression, obsessive-compulsive disorder, depression
relapse and social probia (Stahl 2000).

Sertraline is available for pharmaceutical use as salt. Sertraline
is a single stereoisomer and has a carbon side-chain contain-
ing an amino group. It is a secondary amine that exhibits two
asymmetric centers, but has only a single enantiomer. This enan-
tiomer is formed by N-demethylation and was also introduced

as an antidepressant (Sweetman 2007).
NH—CH, - HCI

Sertraline hydrochloride

182

Sertraline is naphthalenamine-derivative that differs structurally
from classic tricyclic antidepressants (TCAs), and as effective
as TCAs but has less side effects.

Recently, many methods have been developed for the determi-
nation of setraline in biological specimens, such as plasma,
blood, urine and some tissues. Almost all assays are based
on the separation by GC and HPLC or in combination
with mass spectrometry (MS) i.e. liquid chromatography and
tandem mass spectrometry (LC-MS/MS) and GC-MS/MS.
All the recent methods were based on HPLC with flu-
orimetric or UV detection, or gas chromatography with
nitrogen phosphorus, electron capture, or mass spectrometric
detection and on micellar electrokinetic capillary chromato-
graphy.

For this drug the literature reveals a variety of analytical meth-
ods such as spectrophotometry (Bebawy et al. 1999; Erk 2003;
Darwish 2005), NMR (Salsbury and Isbester 2005), elec-
trophoresis (Buzinkaiova and Polonsky 2000; Himmelsbach
et al. 2005, 2006), GC (Logan et al. 1994; Martinez et al.
2002; LC (Logan et al. 1994; Rogowsky et al. 1994; Adams and
Bergold 2001; Frahnert et al. 2003), TLC (Eap 1996; Novakova
2004), electrokinetic chromatography (Zhou and Foley 2004),
GC-MS (Fouda et al. 1987; Rogowsky et al. 1994; Eap et al.
1998; Kim et al. 2002; Wille et al. 2005), LC-MS/MS (Jain et al.
2005; Chen et al. 2006), HPLC (Patel et al. 1996; Kobayashi
et al. 2000; Lucca et al. 2000; Tournel et al. 2001; Duverneuil
et al. 2003; Titier et al. 2003; Chen et al. 2004; Mandrioli
et al. 2006; HPLC-ESI-MS (He et al. 2005), HPLC/ESI-MS/MS
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Fig. 1: Voltammograms of 5 x 10~* M sertraline HCI by OSWV technique in
BRb-MeOH (1:1) supporting electrolyte at different pHs

(Smyth et al. 2006), electrochemical (Vela et al. 2001; Nouws
et al. 2005).

No official methods for sertraline hydrochloride determination
have been reported in the British, United States and European
Union Pharmacopoeias.

Until now, two publications on the electrochemical study and
analysis of sertraline have been published. These studies focused
on the electroreduction of sertraline in pharmaceutical prod-
ucts using square wave adsorptive stripping voltammetry under
batch conditions. In the present paper, applying, OSWYV for the
determination of sertraline in pharmaceutical preparation was
explored. It was possible to determine sertraline in flow at a
high sample rate and reduced costs, opening the possibility to
compete with the chromatographic methods generally used for
this analysis.

In this study electrochemical examination of sertraline is per-
formed by means of a solid electrode.

2. Investigations, results and discussion

The electrochemical behaviour of sertraline hydrochloride for
oxidation with a glassy carbon electrode was investigated using
cyclic voltammetry (CV) and OSWV methods. Square wave
voltammetry technique which was observed of highest current
and being more sensitive, was used for quantitation. Voltammet-
ric test results revealed that the chemical structure of sertraline
hydrochloride is electroactive. OSWV technique was found to be
rapid, sensitive, definite, accurate and selective for the analysis
of sertraline hydrochloride.

Effects of supporting electrolyte type, pH, the effect of solution
concentration on the oxidation event were examined.The effect
of pH was investigated with solution containing BRb which at
the equivalent volume with MeOH. Figure 1 gives OSWYV curves
obtained within BRb solution at different pH 8. pH 8 BRb solu-
tion was chosen as supporting electrolyte and the best results
were obtained in this solution with regard to repeatibility.
Electrochemical examinations were performed at 5-
1000mVs~! scanning speeds in pH8 BRb-MeOH(1:1,v/v)
solutions by CV technique. Cyclic voltammograms of
5x 107*M STR obtained in pH 8 BRb (Fig. 2) shows one
anodic peak at about 900 mV.When cyclic voltammograms
were examined, it was found that current linearly increases
with speed and potential was changed to positive potential up
to 97mV (Fig. 2). Being a peak, which demonstrating any
reduction event, wasn’t met on the direction of voltammograms
rotation, shows that the event is irreversible.

Regression analysis shows that the relationship between v/~ and
peak current (ip) belong to sertraline alternate voltammograms
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taken at different scanning speeds, with 5 x 10~* concentration
in pH 8 BRb-MeOH (1:1), was linear.

Equations demonstrating the current linearly alternating with
square root of scanning rate and obtained from calculations per-
forming at the scanning rates of 5-1000 mVs', were as follows.

1, = 0. v/e—1. rr=20. ,n=
ip = 0.8725v"/% — 1.411(r* = 0.9940 12) (1
log i, = 0.5576 log v — 0.265(* = 0.9969, n = 12) (2)

This linear relationship shows that the reaction is diffusion-
controlled. When the graphs of logv — logi, (Fig. 3) at the same
speed range and obtained straight line equation are examined, the
slope value of 0.55 demonstrates that the reaction is diffusion-
controlled. If it is purely diffusion-controlled and the solution is
suitable for this substance, the slope of the reaction equation is
0.5; if it is purely adsorbsion-controlled and the used electrode
is suitable for the electrochemical case, the slope is 1 (Laviron
et al. 1980).

When drug voltammograms in BRb-MeOH (1:1,v/v) pH 8 solu-
tion were taken in the 4 x 107> — 8 x 10™* M concentration
range using OSWYV technique by means of a glassy carbon
electrode, (Fig. 4) the method exhibited good linearity with a cor-
relation coefficient of 0.996. Evaluation of these curves revealed
that quantitative determination of STR could be made by OSWV
and the optimal operational parameters were found to be 25 mV
pulse amplitude, 15 Hz frequency. Under these conditions the
peak current of the OSWYV curve is linearly dependent on con-
centration. Statistical treatment of this dependence is given in
Table 1. Reproducibility of OSWYV peak current and peak poten-
tial was tested by repeating ten experiments at 5 x 107*M.
The validation of the procedures was carried out by evalution
of the limit of detection (LOD), limit of quantitation (LOQ),
repeatibility, recovery, specificity and robustness.

The LOD and LOQ were calculated using the following equa-
tions (USP 2003): LOD =3S,/m and LOQ = 10S,/m, where Sy, is
the standard deviation of the intercept and m is slope of the cali-
bration curve. The values of LOD and LOQ were 1.04 x 107°M
(for OSWV), 9.8 x 107°M (for UV-spec.) and 1.02 x 107°M
(for HPLC) and 3.72 x 1073M (for OSWYV), 3.26 x 10~>M (for
UV-spec.) and 3.41 x 107°M (for HPLC), respectively. The
achieved quantitation limit of STR was low enough to reach
its concentration at minimum levels.

Repeatibility and recovery were examined by performing five
replicate measurements of the concentration of 6 x 107°M STR
and a mean recovery of 98.6% for OSWV was achieved.

After the voltammetric techniques for sertraline hydrochloride
active substance were validated, these were applied also for ser-
traline quantitation in Lustral® tablets. Tablet solutions with
appropriate concentration were prepared and these voltammo-
grams were taken under the same experimental conditions. Test
results demonstrate that excipients in the tablet are not electroac-
tive and therefore will not effect the voltammetric analysis. It
was concluded that the developed voltammetric method was
considerably specific for sertraline hydrochloride active sub-
stance and is applicable as direct, easy and rapid method to
quantify sertraline hydrochloride in tablet dosage forms (Fig. 5).
The intra-and inter-assay reproducibilities of the assay were
investigated in terms of accuracy and precision, as shown in
Table 2. Accuracy of the procedure was expressed as bias%
within and between days less than (0.41%) at low and high
concentrations.

In order to show the accuracy of the developed OSWYV method,
this analysis method which is also applicable to tablet dosage
forms of the drug, was compared to drug analysis results,
performed by UV-spectrophotometric and HPLC methods by
means of Student’s t-test at a 95% confidence level (Table 3).
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Fig. 2: Voltammograms of 5 x 107 M sertraline HCI in pH 8 BRb-MeOH (1:1,v/v)) supporting electrolyte obtained 5-1000mVs~' scanning speed

The calculated t-test and F-values are less than the corresponding 3. Experimental

theroetical values indicating that there is no significant differ- 3.1. Apparatus

ence between the results obtained .by the proposed procedqre Voltammetric measurements were made using a BAS 100 W/B electrochem-

and those of UV-spectrophotometric and HPLC methods with ical analyz. The three-electrode system comprised of a BAS MF 2012 glassy

respect to accuracy, precision and repeatibility. carbon disc working electrode, a BAS MF 1063 type silver/silver chlo-

It was shown that the developed OSWV analysis method can ride/saturated KCl reference electrode and a BAS MV 1032 platinum wire

be easily, accurately and sensitively applied to pharmaceutic auxiliary electrode.

d ¥ 4 y. . ! 1\./ y RPP Its f P hi ! d A double beam, Shimadzu model 1601 spectrophotometer with a fixed
osage forms contaming sertraline. . esults r‘?m tlls study slit width (2nm) connected to an IBM-PC computer was used. The

demf)nstrate that the prpposed anfllysm method 1S Su1table.f0r UV spectra of standard and test solutions were recorded in 1cm quartz

quality control and routine analysis of sertraline hydrochloride. cells.
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Table 1: Determination of STR by OSWYV UV-spectrophotometry and HPLC

Parameters Ooswv UV-Spectrophotometry HPLC

Range (M) 4%x107°-8x 107 4x107-1x 1073 3.65x 107622 x 1073
Regression equation (Y)?*

Slope (b) 6883.8 1022.4 7012.6

Std.dev.on slope (Sp) 289.52 6.33 157.11

Intercept (a) 3.0123 0.0145 52.116

Std.dev.on intercept (S,) 0.12 0.0033 76.48

Regression coefficient () 0.996 0.999 0.999

LOD (M) 1.04 x 107> 9.78 x 107° 1.02 x 107°

LOQ (M) 3.72 x 107 3.26 x 1073 3.41 x107°

2Y =a+bC where C is concentration in M and Y in absorbance, current and peak area units for UV- spectrophotometric, voltammetric and HPLC methods, respectively

Table 2: Accuracy and precision test results of voltammetric analysis (OSWYV) method for sertraline HCI in bulk form

Intra-day (n=6)

Concentration (taken) (M) Concentration (found) (M) Recovery % S.D. Precision R.S.D. % Accuracy bias %
6x107* 6.03 x 107 100.46 0.128 1.78 0.46
1x107* 9.82 x 1073 98.27 0.056 1.52 -1.73
6x 1073 5.92 x 1073 98.62 0.024 0.70 -1.38
Xmean 99.12
S.D. 1.18
R.S.D. 1.19
Inter-day (n=6)
Concentration (taken) (M) Concentration (found) (M) Recovery % S.D. Precision R.S.D. % Accuracy bias %
6x107* 6.02 x 10~ 100.41 0.002 0.028 0.41
1x107* 9.82 x 1073 98.17 6.7x 1074 0.018 -1.83
6x 1073 5.89 x 1073 98.10 3.6x 1073 0.106 -1.90
Xinean 98.89
S.D. 1.31
R.S.D. 1.33
Xmean: Mean value
S.D.: Standard deviation
R.S.D.(%): Relative standard deviation
Inter-day: Consecutive days
Intra-day: Within the day
Table 3: Comparative studies of sertraline formulations
1,6
14 & Formulation® (tablet) Analysis techniques
i HPLC UV Spectrophotometry Voltammetry (OSWYV)
12
3 ] Xinean (Mg)P 4973 49.97 5021
s s t-test 0.81°¢ 0.89¢
g F-test 1.93¢ 1.77¢
0,6 4
0,4 4 Xmean =Mmean value.
4 Tablet, 50 mg per tablet
0,2 4 +, b Each value is the mean of six experiments
© NS, not significant
% 05 I s 2 25 3 3.5 table =2,57 (p=0.05)
Fiable =5.05 (p=0,05
log v (mV/s) o ® i

Fig. 3: logv-logi, graphic of voltammograms of 5 x 10~* M sertraline HCI in pH 8
BRb — MeOH(1:1) obtained 5-1000 mVs~! scanning speed

An Agilent 1100 model liquid chromatograph was equipped with a model
series of G13 79A degasser, 613 11A quarternary pump, G13 13A auto sam-
pler, 61315B DAD detector, was used for chromatographic measurements.
The chromatograms were recorded and the peaks were quantitated using its
automatic integrator. The chromatograms were carried out at 40 °C temper-
ature on Nova-Pak® C18 Column of 3.9 x 150 mm (4 pm particle size).

Pharmazie 65 (2010) 3

3.2. Reagents

STR was used without prior purification. Lustral® tablets containing a 50 mg
dose were obtained from local drugstores. Analytical grade phosphoric acid,
and Merck grade methanol were purchased from Merck&Co. All other
chemicals were of analytical- reagent grade and were used as received.

3.3. Solution preparation

A stock solution of 1073 M STR was prepared by dissolving 86 mg STR in
125 mL of methanol and diluting it to 250 mL with BRb (pH 8). Working
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Fig. 5: Voltammograms of 3.265 x 10~*M STR (bulk form and tablet formulations)
in supporting electrolyte (pH 8 BRb: MeOH(1:1,v/v)).
3 \f : Pure drug in supporting electrolyte
: Supporting electrolyte (pH 8 BRb-MeOH (1:1,v/v))
o Drug in tablet formulations in the supporting electrolyte (tablet/500 mL)

standard solutions were prepared daily by appropriate dilution of the stock
solution with BRb. Britton Robinson and Phosphate buffer were prepared
according to the literature (Britton 1952) and USP pharmacopoeial proce-
dure, respectively.

3.4. Pretreatment of the working electrode

The glassy carbon electrode was polished with 0.5 wm alumina powder on
a polishing cloth prior to each measurement. Then, it was thoroughly rinsed
with methanol and double distilled water, and gently dried with a paper
tissue.

3.5. Procedure

Stock solutions in concentrations 4 x 1075-8 x 107*M, 4 x 107
—1x 1073 Mand 3.65 x 10~°—2.2 x 10~> M were prepared in (pH 8) BRb:
MeOH/1:1 v/v), MeOH and (pH8) phosphate buffer:acetonitrile/65:35,v/v)
and stored in dark bottles at +4 °C. The working solutions for voltammetric,
spectrophotometric and chromatographic investigations were prepared by
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dilution of the stock solution. The STR concentration does not change with
time. All working solutions were prepared freshly every day.

3.6. UV Spectrophotometry

Absorption spectra of STR in MeOH were determined by UV spectropho-
tometry of this drug in tablet forms. For determination of STR measurement
of the peak-zero amplitude in the zero order spectra at 272.8 nm was used.

3.7. HPLC

Chromatographic separation was achieved on an Nova-Pak® C18 column
(particle size 4 pum, 3.9 x 150 mm) at a column temperature of 40 °C using
mobile phase of 0.085 M pHS8 phosphate buffer and acetonitrile (65:35,v/v)
at a flow rate of 2 mL/min. The sample injection volume was 10 pL and the
wavelenght of detection was 232 nm chromatographic measurements.

3.8. Analysis of tablets
3.8.1. Voltammetric method

A commercial pharmaceutical preparation was assayed. Ten tablets of
Lustral® (containing 50 mg STR hydrochloride) were accurately weighed
and finely powdered.

The correct amount of powder was dissolved in 50 mL methanol into a 50 mL
volumetric flask and then 15 min of ultrasonic shaking, 5 mL of this solu-
tion was filtered through a 0.45 pm membrane filter in a 50 mL volumetric
flask and was added about 20 mL methanol. The volume was made up to
50 mL with the pH 8 BRb supporting electrolyte. All the test solutions were
obtained by diluting this stock solution with the selected supporting elec-
trolyte. The voltammograms were recorded following the already outlined
voltammetric procedure.

3.8.2. Spectrophotometric method

The content of ten tablets were weighed and thoroughly powdered. The
average of one tablet was weighed and transferred into a 50 mL volumetric
flask and was dissolved in the methanol, the flask was left in a ultrasonic
bath for 15 min. After 15 min of ultrasonic shaking, 5 mL of this solution
was filtered through 0.45 wm membrane filter. The volume was made up to
50 mL with the methanol. All the test solutions were obtained by diluting
this stock solution with the methanol and UVspectrums were recorded at
272.8 nm.

3.8.3. Chromatographic method

Ten tablets were weighed and thoroughly powdered. The average of one
tablet was weighed and transferred into a 100 mL volumetric flask and was
dissolved in pH 8 phosphate buffer — acetonitrile (65:35,v/v), the flask was
left in a ultrasonic bath for 10 min. After 10 min of ultrasonic shaking, 1 mL
of this solution was filtered through a 0.45 wm membrane filter. The vol-
ume was made up to 100 mL with the mobile phase. All the test solutions
were obtained by diluting this stock solution with the mobile phase and
chromatograms were recorded.

References

Adams Al, Bergold AM (2001) Assay of sertraline in tablets and drug
substance by liquid chromatograhy. J] Pharm Biomed Anal 26: 505-508.

Auster R (1993) Sertraline: a new antidepressant. Am Fam Physician 48:
311-314.

Bebawy LI, El-Kousy N, Suddik JK, Shokry M (1999) Spectropho-
tometric determination of fluoxetine and sertraline using chloranil,
2,3-dichloro-5,6-dicyano benzoquinone and iodine. J Pharm Biomed
Anal 21: 133-142.

Buzinkaiova T, Polonsky J (2000) Determination of four selective sero-
tonin reuptake inhibitors by capillary isotachophoresis. Electrophoresis
21:2839-2841.

Britton HTS (1952) Hydrogen Ions, forth ed., Chapman and Hall, London,
p.113.

Chen D, Jiang S, Chen Y, Hu Y (2004) HPLC determination of sertraline
in bulk drug, tablets and capsules using hydroxypropyl-beta-cyclodextrin
as mobile phase additive. J Pharm Biomed Anal 34: 239-245.

Chen X, Duan X., Dai X, Zhong D (2006) Development and validation of a
liquid chromatographic/tandem mass spectrometric method for the deter-
mination of sertraline in human plasma. Rapid Commun Mass Spectrom
20: 2483-2489.

Darwish IA (2005) Development and validation of spectrophotometric
methods for determination of fluoxetine, sertraline and paroxetine in
pharmaceutical dosage forms. J AOAC Int 88: 38—45.

Pharmazie 65 (2010) 3



ORIGINAL ARTICLES

Duverneuil C, De La Grandmaion GL, De Mazancourt P, Alvarez JC (2003)
A high-performance liquid chromatography method with photodiode-
array UV detection for therapeutic drug monitoring of the nontricyclic
antidepressant drugs. Ther Drug Monit 25: 565-573.

Eap CB, Baumann P (1996) Analytical methods for the quantitative deter-
mination of selective serotonin reuptake inhibitors for therapeutic drug
monitoring purposes in patients. ] Chrom B Biomed Appl 686: 51-63.

Eap CB, Bouchoux G, Amey M, Cochard N, Savary L, Baumann P (1998)
Simultaneous determination of human plasma levels of citalopram, parox-
etine, sertraline, and their metabolites by gas chromatography-mass
spectrometry. J Chrom Sci 36: 365-371.

Erk N (2003) Rapid and simple methods for quantitative analysis of some
antidepressant in pharmaceutical formulations by using first derivative
spectrophotometry and HPLC. Il Farmaco 58: 1209-1216.

Fouda HG, Ronfeld RA, Weidler DJ (1987) Gas chromatographic-mass
spectrometric analysis and preliminary human pharmacokinetics of ser-
traline, a new antidepressant drug. J Chrom 417: 197-202.

Frahnert C, Rao ML, Grasmader K (2003) Analysis of eighteen antidepres-
sants, four atypical antipsychotics and active metabolites in serum by
liquid chromatography: a simple tool for therapeutic drug monitoring. J
Chrom B Analyt Technol Biomed Life Sci 794: 35-47.

He L, Feng F, Wu J (2005) Determination of sertraline in human plasma by
high-performance liquid chromatography-electrospray ionization mass
spectrometry and method validation. J Chrom Sci 43: 532-535.

Himmelsbach M, Klampfl CW, Buchberger W (2005) Development of
an analytical method for the determination of antidepressants in water
samples by capillary electrophoresis with electrospray ionization mass
spectrometric detection. J Sep Sci 28: 1735-1741.

Himmelsbach M, Buchberger W, Klampfl CW (2006) Determination of
antidepressants in surface and waste water samples by capillary elec-
trophoresis with electrospray ionization mass spectrometric detection
after preconcentration using off-line solid-phase extraction. Electrophore-
sis 27: 1220-1226.

Jain DS, Sanyal M, Subbaiah G, Pande UC, Shrivastav P (2005) Rapid
and sensitive method for the determination of sertraline in human plasma
using liquid chromatography-tandem mass spectrometry (LC-MS/MS). J
Chrom B Analyt Technol Biomed Life Sci 829: 69-74.

Kim KM, Jung BH, Choi MH, Woo JS, Paeng KJ, Chung BC (2002) Rapid
and sensitive determination of sertraline in human plasma using gas
chromatography-mass spectrometry. J Chrom B Analyt Technol Biomed
Life Sci 769: 333-339.

Kobayashi K, Yamamoto T, Taguchi M, Chiba K (2000) High-performance
liquid chromatography determination of N- and O- demethylase activities
of chemicals in human liver microsomes: application of postcolumn fluo-
rescence derivatization using Nash reagent. Anal Biochem 284: 342-347.

Laviron E, Roullier L, Degrand C (1980) A multilayer model for the study of
space distrubuted redox modified electrodes: Part II theory and application
of linear potential sweep voltammetry for a simple reaction. J Electroanal
Chem 112: 11-23.

Logan BK, Friel PN, Case GA (1994) Analysis of sertraline (Zoloft) and its
major metabolite in postmortem specimens by gas and liquid chromatog-
raphy. J Anal Toxicol 18: 139-142.

Lucca A, Gentilini G, Lopez-Silva S, Soldarini A (2000) Simultaneous deter-
mination of human plasma levels of four selective serotonin reuptake
inhibitors by high-performance liquid chromatography. Ther Drug Monit
22:271-276.

Mandioli R, Saracino MA, Ferrari S, Berardi D, Kenndler E, Raggi MA
(2006) HPLC analysis of the second-generation antidepressant sertraline

Pharmazie 65 (2010) 3

and its main metabolite N-desmethylsertraline in human plasma. J Chrom
B Analyt Technol Biomed Life Sci 836: 116-119.

Martinez MA, Sanchez De La Torre, C, Almarza E (2002) Simultane-
ous determination of viloxazine, venlafaxine, imipramine, desipramine,
sertraline and amoxapine in whole blood: comparison of two
extraction/cleanup procedures for capillary gas chromatography with
nitrogen-phosphorus detection. J Anal Toxicol 26: 296-302.

Nouws HP, Delerue-Matos C, Barros AA, Rodriques JA (2005) Electroan-
alytical study of the antidepressant sertraline. J Pharm Biomed Anal 39:
290-293.

Novakova E (2004) Detection of new antidepressive agents using thin-layer
chromatography. Soud Lek 49: 2—6.

Patel J, Spencer EP, Flanagan RJ (1996) HPLC of sertraline and norsertraline
in plasma or serum. Biomed Chrom 10: 351-354.

Rogowsky D, Marr M, Long G, Moore C (1994) Determination of sertraline
and desmethylsertraline in human serum using copolymeric bonded-
phase extraction, liquid chromatography and gas chromatography-mass
spectrometry. J Chrom B Biomed Appl 655: 138—-141.

Salsbury JS, Isbester PK (2005) Quantitative 1H NMR method for the
routine spectroscopic determination of enantiomeric purity of active phar-
maceutical ingredients fenfluramine, sertraline and paroxetine. Magn
Reson Chem 43: 910-917.

Smyth WE, Leslie JC, McClean S, Hannigan B, McKenna HP, Doherty, B,
Joyce C, O’Kane E (2006) The characterisation of selected antidepressant
drugs using electrospray ionisation with ion trap mass spectrome-
try and with quadrupole time-of-flight mass spectrometry and their
determination by high-performance liquid chromatography/electrospray
ionisation tandem mass spectrometry. Rapid Commun Mass Spectrom
20: 1637-1642.

Stahl MS (2000) Classical Antidepressants, Serotonin Selective Reuptake
Inhibitors, and Noradrenerjic Reuptake Inhibitors. Essential Psychophar-
macology. Neuroscientific Basis and Practical Applications, 2. ed.,
Cambridge University Press, pp. 199-245.

Sweetman SC (2007) Martindale: The Complete Drug Reference. London:
The Pharmaceutical Press 35: 381-382.

The United States Pharmacopoeia, in: Validation of Compendial Meth-
ods, (2003), 26th ed., Pharmacopoeial Convention Inc., Rockville, MD,
pp.2439-2442.

Titier K, Castaing N, Scotto-Gomez E, Pehourcq F, Moore N, Molimard
M (2003) High-performance liquid chromatographic method with diode
array detection for identification and quantification of the eight new
antidepressants and five of their active metabolites in plasma after over-
dose. Ther Drug Monit 25: 581-587.

Tournel G, Houdret N, Hedouin V, Deveau M, Gosset D, Lhermitte M (2001)
High-performance liquid chromatographic method to screen and quanti-
tative seven selective serotonin reuptake inhibitors in human serum. J
Chrom B Biomed Sci Appl 761: 147-158.

Vela MH, Quinaz Garcia MB, Montenegro MC (2001) Electrochemi-
cal behaviour of sertraline at a hanging mercury drop electrode and
its determination in pharmaceutical products. Fres J Anal Chem 369:
563-566.

Wille SM, Maudens KE, Van Peteghem CH, Lambert WE (2005) Develop-
ment of a solid phase exctraction for 13 ‘new’ generation antidepressants
and their active metabolites for gas chromatographic-mass spectrometric
analysis. J Chrom A 1098:19-29.

Zhou MX, Foley JP (2004) Analytical metod for the quantitation of sertraline
hydrochloride stereoisomers by electrokinetic chromatography. J] Chrom
A 1052: 13-23.

187



