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bstract

A HPLC method with UV detection (210 nm) was developed and validated for the quantification of atomoxetine, a new medication for the
reatment of attention deficit/hyperactivity disorder, in human plasma. Following a two-step liquid–liquid extraction with diethyl ether, the analyte
nd internal standard (maprotiline) were separated using an isocratic mobile phase of acetonitrile/phosphate buffer (39/61, v/v, pH 6.6) on a reverse
hase Inertsil C18 column. Linearity was verified over the range of 3.12–200 ng/mL atomoxetine in plasma. The lowest limit of detection is 2.5 ng/mL

S/N = 10). This HPLC method was validated with within- and between-batch precisions of 4.9–14.4% and 4.7–13.1%, respectively. The within-
nd between-batch biases were −1.9 to 1.4% and 0.1–13.8%, respectively. Commonly used psychotropic drugs and frequently coadministered
rugs did not interfere with the drug and internal standard. This method is simple, economical and specific, and has been used successfully in a
harmacokinetic study of atomoxetine.

2007 Elsevier B.V. All rights reserved.
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. Introduction

Atomoxetine, a new therapeutic drug chemically known
s (−)-N-methyl-3-phenyl-3-(o-tolyloxy)-propylamine hydro-
hloride (Fig. 1), was approved by the United States FDA in
003 to treat attention deficit/hyperactivity disorder (ADHD)
1]. ADHD is a common neurobehavioral disorder marked
y symptoms of inattention, hyperactivity and impulsiveness,
hich impair academic and social functioning. The disorder
egins early in life, and the symptoms of some patients persist
o adulthood. The prevalence of ADHD in children is 6–10% in
he United States [2], 5–16% in Europe [3] and 3–13% in China
4,5].

Atomoxetine is the first approved non-stimulant drug for the

reatment of ADHD. Prior to atomoxetine approval, most of
hildren and adults diagnosed with ADHD were treated with
sychostimulants such as methylphenidate, dexamfetamine, and

∗ Corresponding author. Tel.: +86 10 82085468; fax: +86 10 62064460.
E-mail address: wenstonli@yahoo.com.cn (W. Li).
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emoline, among others. Psychostimulants have been demon-
trated to be effective in relieving the symptoms of ADHD
6,7]. These drugs exert their pharmacological effects via the
echanism of increasing availability of extracellular dopamine

y blocking dopamine transporters and in some cases enhanc-
ng dopamine release [8]. The main problems associated with
hese medications are their potential for abuse, and failure to
espond in some patients. Atomoxetine is a potent inhibitor of the
resynaptic norepinephrine transporter, with minimal affinity for
ther noradrenergic receptors or for other neurotransporters or
eceptors [9,10]. It is not a stimulant and does not have the abuse
otential associated with psychostimulants [11].

Several pharmacokinetic studies of atomoxetine with sin-
le and multiple doses in healthy volunteers [12–15], children
nd adolescents with ADHD [16], and ADHD patients with
epatic impairments [12] have been reported. Of note, most
eports were from western populations. A systematic review of

he pharmacokinetics of atomoxetine was recently published by
auer et al. [17]. However, the pharmacokinetics of atomoxe-

ine in different ethnic groups, the influence of co-medication
n the concentration of atomoxetine, therapeutic drug mon-

mailto:wenstonli@yahoo.com.cn
dx.doi.org/10.1016/j.jchromb.2007.04.007
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ig. 1. Chemical structures of: (A) atomoxetine and (B) maprotiline (internal
tandard).

toring, and other aspects of administration need further
nvestigation.

So far, the reported analytical methods for atomoxe-
ine include GC [15], LC–MS [18] HPLC-FL [19], and
PLC-UV [20]. The GC method reported by Farid et

l. [15] for the quantification of atomoxetine in human
lasma and urine used liquid–liquid extraction (LLE) and
lectron-capture detection with a structural analogue as
nternal standard. Recently, Mullen et al. [18] reported a liq-
id chromatography/tandem mass spectrometry (LC–MS/MS)
ethod with atmospheric pressure chemical ionization (APCI)

or the determination of atomoxetine and its metabo-
ites (4-hydroxyatomoxetine, N-des-methylatomoxetine, and
-hydroxyatomoxetine-O-glucuronide) in human plasma and
rine, with a stable isotope labeled atomoxetine or/and 4-
ydroxyatomoxetine as internal standard. Both methods have
roved reliable for pharmacokinetic studies of atomoxetine
n humans. However, the sample preparation for the GC

ethod is laborious, and the LC–MS equipment is expen-
ive and not widely available in clinical or bioassay research
aboratories. Most recently, Zhu et al. [19] reported a liq-
id chromatography–fluorescence detection method for the
uantification of atomoxetine in human plasma. The higher
ensitivity and larger linear range made this method practical
or pharmacokinetic study and therapeutic drug monitoring of
tomoxetine. However, derivatization with the reagent 4-(4,5-
iphenyl-1H-imidazol-2-yl) benzoyl chloride (DIB-Cl) during
ample pretreatment is time-consuming and complex, thereby
imiting applicability to routine clinical analysis. When the

anuscript was under revising, Patel et al. [20] reported a HPLC-
V method using liquid–liquid extraction with tertiary butyl
ethyl ether. The lower limit of atomoxetine quantification was

0 ng/mL with the detection wavelength at 272 nm.
This paper describes a simple and selective HPLC-UV

ethod without derivatization for the quantification of atom-
xetine concentrations in human plasma with much lower limit
f detection than the HPLC-UV method reported. Additionally,
his paper also provides information regarding the stability of
tomoxetine in different matrixes and conditions.

. Experimental
.1. Chemicals

Atomoxetine hydrochloride (99.6% pure) was obtained from
eijing Honglin Pharmaceutical Co. (Beijing, China). Mapro-

f
v
l
a
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iline hydrochloride (internal standard, IS) was obtained from
he Beijing Institute of Pharmacology and Toxicology (Beijing,
hina). Chemical structures are presented in Fig. 1. HPLC-grade
cetonitrile was from Merck (Darmstadt, Germany). Diethyl
ther was re-distillated before using. Purified de-ionized water
rom Milli-Q system (Millipore, Bedford, MA, USA) was used.
odium dihydrogen phosphate, disodium hydrogen phosphate,
odium phosphate and other chemicals were of analytical grade.

.2. Chromatography

The integrated high performance liquid chromatography sys-
em (LC P1000, Thermo Electron Corporation, CA, USA) was
quipped with an isocratic pump, an auto-sampler, an UV detec-
or and a data system (ChromQuest version 4.1). The separation
f compounds was made on an Inertsil ODS-3 column (5 �m,
50 mm × 4.6 mm i.d.) at room temperature. The column was
receded by a Phenomenex SecurityGuardTM C18 guard column
4.0 mm × 3.0 mm i.d.).

The mobile phase consisted of acetonitrile and 23 mM phos-
hate buffer (pH 6.6) in the ratio of 39:61 (v/v), pumped at a
ow-rate of 1.0 mL/min. Detection was set at the wavelength
f 210 nm. Peak height ratios of the atomoxetine peak to the IS
eak were employed for all calculations (performed in Microsoft
xcel).

.3. Sample collection

Venous blood samples were collected in single-use vac-
um tubes (Insepack, China) with sodium heparin anticoagulant
rom 12 healthy male volunteers (19–25 years old, nonsmokers)
efore and at 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 9, 12, 16 and 24 h
ost-atomoxetine dose. Plasma was separated within 1 h with
entrifugation (1200 × g for 5 min at room temperature), and
as stored at −70 ◦C until analysis. This protocol was approved
y the Institutional Review Board at Beijing Anding Hospital,
apital Medical University, and a written informed consent was
btained from each subject.

For the preparation of in-house quality controls and cali-
ration samples, drug-free human plasma containing sodium
eparin anticoagulant was taken from other healthy volunteers.

.4. Sample processing

A 1 mL plasma sample was transferred to a 10 mL glass test
ube, and then 50 �L of IS working solution (1 �g/mL) and
00 �L 0.5 M PBS (pH 9.90) were added. The mixture was
xtracted twice with 2 mL portions of diethyl ether added using
ispensette Organic (Brand GmbH, Postfach, Germany). The

ample was vortex-mixed for 4 min using a GL-88B Vortexer
QiLin Medical Products, Zhejiang, China). The sample was
hen centrifuged using BFX5-180 (Kangshou, Beijing, China)
or 5 min at 1200 × g. The combined organic layer was trans-

erred to a clean test tube containing 200 �L of 0.2 M HCl. After
ortex-mixing for 3 min and centrifugation for 5 min, the organic
ayer was discarded. The acid solution was evaporated to dryness
t above 90 ◦C under a stream of nitrogen. The dried extract was
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hen reconstituted with 120 �L of mobile phase, and an 80 �L
as injected into the chromatographic system.

.5. Calibration and quality control

Stock solutions of atomoxetine and of the internal standard
ere prepared separately in acetonitrile each at a concentration
f 1 mg/mL and stored at −20 ◦C. Working solutions of atomox-
tine for calibration (0.0625, 0.125, 0.25, 0.5, 1, 2 and 4 �g/mL),
ontrols (0.16, 0.8 and 3.2 �g/mL) and LLOQ (0.0625 �g/mL)
ere prepared from the stock solutions by an adequate dilu-

ion using acetonitrile. The IS working solution (1 �g/mL) was
lso prepared by diluting stock solution with acetonitrile. Fifty
icroliters of working solution was evaporated to dryness at

0 ◦C under a stream of nitrogen added to 1 mL of drug-free
lasma to obtain atomoxetine concentrations of 3.12, 6.25, 12.5,
5, 50, 100 and 200 ng/mL. Fifty-microliter working solutions
f quality controls evaporated to dryness were added to 1 mL
rug-free plasma in pool, to obtain atomoxetine concentrations
f 3.12 ng/mL (LLOQ), 8 ng/mL (low), 40 ng/mL (medium)
nd 160 ng/mL (high), as a single batch at each concentration.
he quality control pools were divided into aliquots of 1 mL in
ppendorf tubes (1.5 mL) and stored in the freezer at −70 ◦C
ntil analysis.

Each validation run consisted of a blank sample (drug free
lasma sample), seven non-zero calibration samples covering

he total range (3.12–200 ng/mL), and QC samples at three con-
entrations (n = 2, at each concentration). Calibration samples
ere analyzed from low to high at the beginning of each valida-

ion run and other samples were distributed randomly through

r
c
w
t

ig. 2. Chromatograms of: (A) blank human plasma; (B) human plasma sample spik
piked with 100 ng/mL of atomoxetine and IS; (D) plasma sample from a healthy volu
oncentration was determined to be 115 ng/mL. Approximate retention times: atomo
B 854 (2007) 128–134

he run. Linearity was assessed by a weighted (1/x2) least squares
egression analysis. A correlation coefficient (r) of 0.99 or better
as mandated for the calibration curve. The acceptance crite-

ion for each back-calculated standard concentration was 15%
eviation from the nominal value, except LOQ, which was set at
0%. At least 67% of non-zero standards were required to meet
he above criteria.

. Results

.1. Separation

Fig. 2 shows the representative chromatograms of blank
lasma, plasma sample spiked with 3.12 ng/mL (LLOQ) of ato-
oxetine and IS, plasma sample spiked with 100 ng/mL of

tomoxetine and IS, and plasma sample obtained from a healthy
olunteer 0.5 h after administration of an oral 20 mg dose of
tomoxetine. The analyte separated well from IS under the
escribed chromatographic conditions, at retention times of 5.2
nd 6.5 min, respectively. No interference with constituents from
he plasma matrix was observed.

.2. Linearity, sensitivity and detection limit of the assay

The peak height ratio of atomoxetine to IS in human plasma
as linear with respect to the analyte concentration over the
ange 3.12–200 ng/mL. The best fit for the calibration curve
ould be achieved with the linear equation y = bx + a with a 1/x2

eighing factor. The mean linear regression equation of calibra-
ion curves for the analyte was y = 0.0141 (±0.0007) x + 0.0082

ed with 3.12 ng/mL of atomoxetine (ATM) and IS; (C) human plasma sample
nteer 0.5 h after administration of a 20 mg oral dose of atomoxetine. The plasma
xetine = 5.2 min; IS = 6.5 min.
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Table 1
Precision and accuracy of atomoxetine calibration curve points in human plasma (n = 7)

Added concentration (ng/mL) Measured concentration (mean ± S.D., ng/mL) Accuracy (%) Precision (R.S.D.)

3.12 3.14 ± 0.18 0.5 5.9
6.25 6.39 ± 0.77 2.2 12.1

12.5 12.0 ± 0.8 −3.9 6.3
25 23.1 ± 2.2 −7.5 9.7
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Each storage period solution was considered stable if analyte
peak height after extraction was within or equal to ±7% of the
freshly prepared solution peak height.

Table 2
Drugs tested that do not interfere with atomoxetine analysis

Therapeutic class Drug names

Antidepressants Paroxetine, fluoxetine, reboxetine, venlafaxine,
citalopram, sertraline, trazotone, trimipramine,
clomipramine, doxepin, nordoxepin, norclomipramine,
amitriptyline, desimipramine

Antipsychotics Risperidone, 9-OH risperidone, olanzapine, quetiapine,
50 50.8 ± 2.3
00 103 ± 5
00 201 ± 22

±0.0087) (n = 7), where y was the peak height ratio of the ana-
yte to the IS and x was the concentration of the analyte in plasma.
he correlation coefficient (r) for atomoxetine was above 0.99
ver the concentration range used. Table 1 summarizes the cal-
bration curve results for the analyte. These calibration curves
ere suitable for generation of acceptable data for the concen-

rations of the analyte in the calibration samples during method
alidation and subject sample detection.

The limit of detection, defined as the concentration of ato-
oxetine that produces a signal-to-noise ratio of 10, was

.5 ng/mL.

.3. Extraction recovery

The extraction recovery of atomoxetine at 8, 40 and
60 ng/mL as well as IS at 50 ng/mL was evaluated by com-
aring the peak heights of six quality control samples subjected
o extraction to the mean peak heights of three unprocessed
eference solutions, respectively.

The extraction recovery of atomoxetine at low, medium and
igh quality control samples was 71.4 ± 5.7%, 73.8 ± 2.7%
nd 72.4 ± 3.8%, respectively. This indicates that extraction
ecovery of atomoxetine is independent of concentration. The
ecovery of IS was 77.3% at the concentration used in the assay.

.4. Specificity

Six randomly selected blank human plasma samples, col-
ected from different healthy volunteers, were carried through
he extraction procedure and chromatographed to determine
hether endogenous plasma components interfere with the ana-

yte or internal standard. We did not find interfering peaks
resent at the retention time of either the analyte or IS.

Since most of children with ADHD also have comorbid
sychiatric disorders, it was important to demonstrate that ato-
oxetine and IS were free of interference from other potentially

o-administered drugs, such as antidepressants, antipsychotics,
edative-hypnotics and psychostimulants. Every drug standard
olution was diluted to about 20 �g/mL by mobile phase, 2–5 �L
f the solution was injected for analysis, separately. Table 2 lists
ompounds that do not interfere with the analysis.
.5. Accuracy and precision of the assay

Within-batch accuracy and precision evaluations were per-
ormed by analysis of samples consisting of calibration samples

S
P

1.6 4.5
3.9 5.3
0.6 11.1

nd six replicates of LLOQ, low, medium and high quality
ontrol samples for atomoxetine. Between-batch accuracy and
recision were assessed by repeated analysis of atomoxetine on
hree separate batches. The overall precision of the method is
xpressed as relative standard deviation, and accuracy of the
ethod is expressed in terms of bias.
The accuracy values for between- and within-batch studies at

LOQ, low, medium and high concentrations of atomoxetine in
uman plasma were within acceptable limits (n = 6) (Table 3).
he results also indicated that the assay method was reproducible

or replicate analysis of atomoxetine within the same batch and
n different batches.

.6. Stability

A) Freeze-thaw stability of the samples was obtained over trip-
licate freeze-thaw cycles, by thawing at room temperature
for 2–3 h and refreezing at −70 ◦C for 12–24 h for each
cycle.

B) Twenty-four hour stability was examined by keeping repli-
cates at room temperature for approximately 24 h.

C) Autosampler stability of atomoxetine was tested by analysis
of processed and reconstituted samples, which were stored
in the autosampler tray for 24 h.

D) Stability of atomoxetine in human plasma was tested after
storage at −70 ◦C for 30 days.

E) Samples were freshly prepared and processed immediately.
For each concentration and each storage condition, three
low and high concentration replicates were analyzed in one
analytical batch.
clozapine, norclozapine, sulpiride, perphenazine,
chlorpromazine, haloperidol, reduced haloperidol

edative-hypnotics Zaleplon, diazepam, nitrazepam, estazolam, alprazolam
sychostimulants Methylphenidate
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Table 3
The accuracy, within- and between-batch precision and recovery data for the measurement of atomoxetine in human plasma

Added concentration
(ng/mL)

Within-batch (n = 6) Between-batch (n = 3)

Concentration found
(mean ± S.D.) (ng/mL)

Precision (%) Accuracy (%) Concentration found
(mean ± S.D.) (ng/mL)

Precision (%) Accuracy (%)

3.12 3.07 ± 0.39 14.4 −1.9 3.56 ± 0.44 13.1 13.8
0.1
1.4

1 0.1
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8 7.99 ± 0.74 9.2 −
40 40.6 ± 2.2 5.3
60 160 ± 8 4.9 −

All stability results are summarized in Table 4. These results
re in agreement with atomoxetine stability in plasma as previ-
usly reported by Mullen and co-workers [18].

.7. Dilution accuracy

An evaluation of dilution accuracy was conducted to assess
hether the upper concentration limit (200 ng/mL) could be

xtended. Quality control samples (n = 6) at concentration
00 ng/mL were diluted once with the same volume of blank
lasma, and the assay accuracy was determined in a similar
anner as described in Section 2.5. For atomoxetine, the mea-

ured concentration was 328 ± 10 ng/mL with bias of 9.3%. The
esults suggest that samples whose concentrations are greater
han the upper limit of the standard curve can be re-analyzed
ith appropriate dilution.

.8. Application to clinical study

The present HPLC-UV method was employed to determine
he atomoxetine levels in Chinese volunteers’ plasma sam-

les. After a single oral dose of 20 mg atomoxetine capsule
Beijing Honglin Pharmaceutical Co., Beijing, China) in 12
ealthy volunteers, concentration versus time profiles were con-
tructed for up to 24 h for atomoxetine quantification (Fig. 3).

s
i
t
i

able 4
tability of atomoxetine at different conditions

tability Peak height of low
concentration (8 ng/mL)

Ratio (%

E) Concentration of fresh
reparation (n = 3)

1104 100

A) Three freeze and
haw cycles (n = 3)

1100 99.6

B) Stability for 24 h
n = 3)

1043 94.5

C) Autosampler stability
or 24 h (n = 3)

1036 93.8

D) 30-days stability at
70 ◦C (n = 3)

1052 95.3
8.01 ± 0.97 12.1 0.1
41.3 ± 1.9 4.7 3.1
171 ± 11 6.6 7.0

he maximum atomoxetine plasma concentration of volunteers
as 183 ± 58 ng/mL, and t1/2 was 3.27 ± 0.80 h. The parame-

er values supported the results reported previously [15]. All 12
ndividuals’ pharmacokinetic profiles showed double peaks or
ultiple peaks. This phenomenon will be investigated in a later

tudy.

. Discussion

A validated HPLC-UV method for the quantification of ato-
oxetine in human plasma is reported here. As ultraviolet

bsorption data of atomoxetine is scant, we investigated the
eak heights of atomoxetine with the same amount of injec-
ion at different wavelengths from 190 to 380 nm. We found
hat the absorption intensity from 230 to 380 nm was not strong
nough to develop a sensitive analytical method with UV detec-
ion; within that range, the wavelengths for maximum UV
bsorption occurred at 271 and 380 nm. We also found that
he peak height of atomoxetine at 210 nm is 12.7 times higher
han that at 271 nm and 7.8 times higher than that at 380 nm.

hen the wavelength is less than 210 nm, the absorption inten-

ity strengthens, but higher baseline noise and endogenous
nterferences were unavoidable. The detection of atomoxe-
ine at 210 nm provided maximum intensity with minimum
nterference.

) Peak height of high
concentration (160 ng/mL)

Ratio (%)

20701 100

20910 101.0

20867 100.8

20126 97.2

19824 95.8
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ig. 3. Mean concentrations vs. time profile over 24 h of atomoxetine in human
lasma from 12 healthy volunteers receiving a 20 mg single oral dose of atom-
xetine.

Both solid phase extraction (SPE) and liquid–liquid extrac-
ion (LLE) sample preparation methods have been reported
15,18–20]. The SPE method used polystyrenedivinylbenzene
o extract atomoxetine from plasma and urine [18]. For rou-
ine clinical analysis, a high-throughput method with SPE
arries higher cost than LLE. Both Farid et al. [15] and Zhu
t al. [19] reported LLE methods with derivatization, which
ade these methods complex. In order to develop a simple

iquid–liquid extraction procedure with sufficient and stable
ecovery, we developed a two-step LLE method without deriva-
ization.

For an internal standard, we selected maprotiline, which
xhibits chromatographic and extraction properties similar to
hose of atomoxetine. Maprotiline is a commercially available
ntidepressant and is seldom co-administered with atomoxetine
or the treatment of ADHD.

The linear range of an analytical method should cover the ana-
yte concentration in the samples. The reported literature shows
hat the average maximum plasma concentration (Cmax) of ato-

oxetine in extensive metabolisers is 142 ng/mL after a 20 mg
ingle oral dose [12], and 160–184 ng/mL after oral administra-
ion of 20 mg twice daily [13,14]. The half life of atomoxetine
n human plasma of extensive metabolisers is 3.1–5.3 h [17].
n poor metabolisers, the Cmax,ss is six times higher than that
n extensive metabolisers, and the half life is about 14.1–26.8 h
fter multiple dosing [21]. It seems that a larger linear range
s needed for the detection of atomoxetine in samples of poor

etabolisers. But, as a matter of fact, atomoxetine is predom-
nantly metabolised by CYP2D6 [22], and the incidence of
YP2D6 poor metabolisers among Chinese is only 1% [23].
ur work has already demonstrated that a linear range from
.12 to 200 ng/mL for the assay herein could meet the require-
ents for a pharmacokinetic study of atomoxetine after a single

ral dose of 20 mg. The subjects of this experiment are highly
ikely to be all extensive metabolisers. The dilution accuracy
ata demonstrate that atomoxetine plasma samples with higher

oncentration could be detected by dilution with blank plasma.
hese facts conceivably warrant the reliable extension of this
ethod to the pharmacokinetic study of atomoxetine in poor
etabolisers.

R

B 854 (2007) 128–134 133

We have demonstrated that plasma internal substances,
otentially co-administered drugs and other substances do not
nterfere atomoxetine and IS, but the selectivity for atomoxe-
ine with its two major metabolites, 4-hydroxyatomoxetine and
-desmethylatomoxetine, have not been proofed, because of a

ack of availability of the standards. According to the paper of
auer et al. [21], the influence of the CYP2D6 polymorphism on

he overall disposition and metabolism of a 20 mg dose of 14C-
tomoxetine was evaluated in CYP2D6 extensive metabolisers
n = 4) and poor metabolisers (n = 3) under steady-state con-
itions. In the plasma of CYP2D6 extensive metabolisers,
-hydroxyatomoxetine and N-desmethylatomoxetine plasma
evels are only 1.3% and 4.4% of the atomoxetine concentra-
ion, respectively. That means both 4-hydroxyatomoxetine and
-desmethylatomoxetine would yield very little interference to

he detection of atomoxetine in CYP2D6 extensive metabolisers,
ven if these two metabolites are not separated from atom-
xetine. In CYP2D6 poor metabolisers, 4-hydroxyatomoxetine
as undetectable, but N-desmethylatomoxetine level was much
igher (approximately 28.3% of the atomoxetine concentration)
nd would gave a strong interfere to the detection of atomoxe-
ine. Seven percent of the Caucasian population and 1% of the
sian population are poor metabolisers of CYP2D6 substrates

23]. This is a problem which could not be neglected when this
ethod is used in TDM practice. Nevertheless, we do not think

his is a big problem for analyzing atomoxetine. We have also
ompared the chromatograms of the plasma samples before and
fter 20 mg single dose of atomoxetine from each 1 of the 12
ndividuals. We found that there was a peak (Rt: 4.15–4.25 min;
eak height: 180–410) in some chromatograms, which could not
e seen in the chromatograms of the samples before administra-
ion. As the concentration of 4-hydroxyatomoxetine is very low,
e think that this may be the peak of N-desmethylatomoxetine.
owever, this has not been verified at this point.
In conclusion, the developed HPLC-UV method shows good

recision, accuracy and high extraction efficiency, with less
xpense and labor than the current methodologies. While the
ensitivity of this method does not compare to the previously
ublished HPLC methods with mass spectrometry or fluores-
ence detection, it is well-suited by way of simplicity and
eliability to be applied in pharmacokinetic studies and possibly
n therapeutic drug monitoring of atomoxetine.
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