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HPLC assay for bupropion and its major metabolites in human plasma
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Abstract

Bupropion is used clinically as an antidepressant and in smoking cessation. As it is metabolised to hydroxybupropion specifically by
CYP2B6, bupropion has also been used as a probe to assess CYP2B6 activity. A specific and reproducible HPLC assay has been developed to
simultaneously quantify bupropion and its major metabolites hydroxybupropion, threohydrobupropion and erythrohydrobupropion in human
plasma. The analysis was performed on an Aqua C18 HPLC column, with a mobile phase consisting of 45:55 of methanol:0.05 M phos-
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hate buffer (pH 5.5) and simultaneous UV detection at 214 nm (bupropion metabolites) and 254 nm (bupropion, internal standa
aleate). The assay showed a linear response for bupropion (2.5–250 ng/mL), threohydrobupropion (5–250 ng/mL), erythrohydr

10–250 ng/mL) and hydroxybupropion (10–1000 ng/mL). Extraction recovery was reproducible and greater than 55% for each an
nter- and intra-day assay variability (measured as percent coefficient of variation; %CV) was less than 15% for all analytes. Lim
ification was 2.5 ng/mL for bupropion, 5 ng/mL for threohydrobupropion and 10 ng/mL for hydroxybupropion and erythrohydrobu
his assay is more sensitive than currently published methods using HPLC with UV detection for the simultaneous quantitation of
nd metabolites and can be used for assessing CYP2B6 activity in vivo following a single dose of bupropion.
2005 Elsevier B.V. All rights reserved.
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. Introduction

Bupropion or amfebutamone ((±)-2-tert-butyl-amino)-3′-
hloropriophenone hydrochloride)[1] is the water soluble
ydrochloride salt of an aminoketone[2], with a pKa of 7.9

3]. Bupropion is structurally related to phenylethylamines,
athinone (a CNS stimulant from leaves ofCatha edulis)
nd to the anorectic drug diethylpropion[4,5]. Bupropion

s a second-generation antidepressant agent that is also used
n the management of smoking cessation[6]. Bupropion is

etabolised to a series of active metabolites, which are pre-
ented inFig. 1.

Hydroxybupropion is the major active metabolite of
upropion found in human plasma[7], formed via hydroxy-

ation of the tert-butyl group and the amino alcohol isomers

∗ Corresponding author. Tel.: +61 2 9351 4452; fax: +61 2 9351 4391.
E-mail address:andrewm@pharm.usyd.edu.au (A.J. McLachlan).

[6] and subsequent formation of the morpholinol ring[8,9].
Threohydrobupropion and erythrohydrobupropion are
active metabolites of bupropion, formed by reduction of
carbonyl group[6,10], and are analogues of the sympa
omimetic amines pseudoephedrine and ephedrine, re
tively [4]. These compounds undergo further metabolis
meta-chlorohippuric acid, which is the major urinary meta
lite of bupropion, and other free acids, bases and conjug
metabolites, not all of which have been characterised[6,8].

CYP2B6 is a polymorphic hepatic enzyme[11] of poten-
tial importance in the metabolism of drugs such as bupro
[12], efavirenz[13] and cyclophosphamide[14]. Wide inter-
individual variability in the hepatic expression of CYP2
has been reported[15,16], therefore a phenotypic marker c
be useful to explore the association between CYP2B6 a
ity and drug metabolism. In vitro studies using human l
microsomes and recombinant cytochrome P450 isoz
have demonstrated that hydroxybupropion is generated

570-0232/$ – see front matter © 2005 Elsevier B.V. All rights reserved.
oi:10.1016/j.jchromb.2005.06.009



116 K.K. Loboz et al. / J. Chromatogr. B 823 (2005) 115–121

Fig. 1. Structure of bupropion and major active metabolites, figure adapted from[8].

bupropion almost exclusively by CYP2B6[17]. Therefore,
the formation of hydroxybupropion from bupropion has been
used as a probe to assess CYP2B6 activity in vitro and in
vivo [18,19]. In further studies the contribution of CYP3A4
to bupropion hydroxylation in human liver microsomes has
been found to be insignificant[20].

To allow for the use of bupropion as a marker for CYP2B6
activity it is necessary to have a sensitive assay capable
of simultaneous quantitation of bupropion and hydroxy-
bupropion. Available HPLC assays using UV detection for
simultaneous quantitation of bupropion and metabolites have
poor sensitivity[21]. The most widely used HPLC method
for simultaneous quantitation of bupropion and metabolites
allows for quantitation of bupropion to concentrations of
10 ng/mL and all the metabolites to 100 ng/mL[21]. Newer
HPLC methods for simultaneous quantitation allow for mea-
surement of bupropion to concentrations of 5 ng/mL[22], and
10 ng/mL for both bupropion and hydroxybupropion[18].
The most sensitive published HPLC method for bupropion
quantitation allows for quantitation of 1 ng/mL of bupropion,
and unfortunately this method does not report the simulta-
neous quantitation of the metabolites[23]. The aim of this
study was to develop and validate a sensitive HPLC assay
using UV detection for bupropion and its major metabo-
lites in human plasma, capable of quantifying bupropion in
plasma for approximately 36 h after a single oral dose of
s e for
C

2. Experimental

2.1. Chemicals

Bupropion hydrochloride (the molecular weight of bupro-
pion hydrochloride is 276.2 and of the free base 239.7 Da
[24]), hydroxybupropion, threohydrobupropion and erythro-
hydrobupropion standards were supplied by GlaxoSmithK-
line (Boronia, VIC, Australia). Timolol maleate (inter-
nal standard) was obtained from Sigma (Sydney, Aus-
tralia). HPLC grade methanol andn-heptane were obtained
from Lomb Scientific (Sydney, Australia), isoamyl alco-
hol, hydrochloric acid and phosphoric acid were all ana-
lytical grade and obtained from Sigma (Baulkham Hills,
Australia). Human plasma used in this study was supplied
by the Red-Cross Blood Bank (Sydney, Australia) and stored
at−4◦C.

2.2. Apparatus

The HPLC system consisted of a Shimadzu Liquid Chro-
matography LC-10ADT pump, SIL-10AD Auto Injector,
SPD-M10A Diode Array Detector and SCL-10A System
Controller which were controlled by a Shimadzu Class-VP
Chromatography Data System (Shimadzu, Rydalmere, Aus-
tralia). Dual wavelength UV detection was used at 254 nm
f ion,
t

ustained release bupropion HCl, in order to phenotyp
YP2B6.
or bupropion and IS and at 214 nm for hydroxybuprop
hreohydrobupropion and erythrohydrobupropion.
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2.3. Chromatography

The analytical column was a Phenomenex Aqua C18
(4.6 mm× 250 mm, particle size 5�m; Phenomenex, Syd-
ney, Australia) with a column inlet filter (Model 7335, All-
tech, Sydney, Australia). The mobile phase consisted of
methanol and 0.05 M phosphate buffer adjusted to pH 5.5
with phosphoric acid (85%) before addition of methanol
(45:55 v/v). The flow rate was maintained at 1.0 mL/min at
ambient temperature.

2.4. Standard solutions

Stock solutions of bupropion, metabolites and internal
standard (1 mg/mL) were prepared in distilled water. Work-
ing solutions were further diluted with water and stored at
4◦C. The standard curves for bupropion (2.5–250 ng/mL),
hydroxybupropion (10–1000 ng/mL), threohydrobupropion
(5–250 ng/mL) and erythrohydrobupropion (10–250 ng/mL)
were freshly prepared on the day of analysis by spiking
10�L of the appropriate working solutions to 1 mL of drug
free plasma. Quality control (QC) samples were prepared
in bulk at the concentration of 40 ng/mL bupropion, thre-
ohydrobupropion, erythrohydrobupropion and 120 ng/mL
hydroxybupropion (QC A), as well as 220 ng/mL bupro-
pion, threohydrobupropion, erythrohydrobupropion and
9
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2.7. Linearity and sensitivity

The calibration curves were constructed using seven ana-
lyte concentrations in human plasma. The concentrations
of bupropion were 2.5, 5, 10, 25, 50, 100, and 250 ng/mL,
hydroxybupropion were 10, 50, 100, 250, 500, 750, and
1000 ng/mL, threohydrobupropion were 5, 10, 25, 50, 100,
and 250 ng/mL and for erythrohydrobupropion were 10, 25,
50, 100, and 250 ng/mL. The calibration curves were calcu-
lated as the peak height ratio of bupropion and metabolites to
internal standard. Linearity of the least squares linear regres-
sion calibration curves was represented as the coefficient of
determination (R2) and the slope and y-intercept were also
recorded. The limits of quantification (LOQ) was determined
by measuring the lowest standard at least 6 times and accepted
when %CV was less than 20%[25].

2.8. Precision and accuracy

Intra- and inter-day precision in assay performance were
determined by assaying quality control samples of known
concentrations of bupropion and metabolites. Intra-day pre-
cision was assessed by assaying 12 QC samples (6 QC A and
6 QC B) on the same day. Inter-day precision was evaluated
by assaying QC samples on different days (n= 12). The pre-
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00 ng/mL hydroxybupropion (QC B) and stored at 4◦C.

.5. Sample extraction

Internal standard (10�L of 100�g/mL solution for fina
oncentration of 1�g/mL) was added to 1.0 mL of sta
ard, quality control and patient samples. The compo
ere extracted from plasma using 0.5 M carbonate b
H 10.8 (0.5 mL) and 1.5% isoamyl alcohol inn-heptane
5 mL). The samples were vortexed for 20 s and then mixe
roller mixer (Ratek Instruments, Boronia, Vic., Austra

or 20 min followed by centrifugation at 1500×g for 15 min.
he organic layer was transferred to a conical tube con

ng 0.1 M HCl (250�L), vortexed and mixed as before. Af
entrifugation the organic layer was then discarded an
queous layer was dried under a stream of nitrogen at◦C
s per Zhang et al.[23]. The residue was reconstituted w
0�L mobile phase and 50�L was injected onto the colum

.6. Extraction efficiency

The recovery of each analyte was assessed over the
entration ranges for bupropion from 2.5 to 250 ng/mL
upropion, for hydroxybupropion from 10 to 1000 ng/m
or threohydrobupropion from 5 to 250 ng/mL and for e
hrohydrobupropion from 10 to 250 ng/mL. The abso
ecovery for each analyte was determined by comparin
eak height of extracted standards with the peak heig
ecovery standards injected directly onto the column to
uce the identical ‘on-column’ concentrations.
ision was expressed as coefficient of variation (%CV)
he accuracy as percentage error.

rror(%)

= Measured concentration− Nominal concentration

Nominal concentration
× 100%

.9. Clinical application

This assay has been used to quantitate bupropion
etabolite plasma concentrations in a healthy male volun
fter an overnight fast, 150 mg bupropion (Zyban SR, Gla
mithKline, Boronia, Australia) was administered orally w
00 mL of water. Blood samples were collected by indwel
annula or by venepuncture over a 72 h period post dos
lasma concentrations were measured using the tech
escribed. Ethics approval for the clinical study was obta

rom St Vincent’s Hospital Human Research Ethics C
ittee and from the University of Sydney Human Rese
thics Committee. Written informed consent was obta

rom the subject before commencement of the clin
tudy.

. Results

.1. Chromatography

Fig. 2shows the typical chromatograms at 214 and 254
or extracted drug free plasma and an extracted plasma
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Fig. 2. Chromatograms of human plasma at 214 nm (hydroxybupropion (2), threohydrobupropion (3) and erythrohydrobupropion (4)) and 254 nm (bupropion
(1), internal standard (5)). (A) Extracted drug free plasma, (B) QC A, (C) QC B, (D) Plasma sample in a healthy male volunteer 3 h after a 150 mg dose of
bupropion (Zyban SR, GlaxoSmithKline).

ple following a single 150 mg bupropion dose. The internal
standard eluted at 8.3 min, hydroxybupropion at 12.7 min,
erythrohydrobupropion at 14.9 min, threohydrobupropion at
16.3 min and bupropion at 21.3 min, resulting in a total run
time of 25 min. The assay at the wavelengths monitored was
shown to be specific with no interfering peaks observed at
retention times of interest in six different extracted drug free
plasma samples.

3.2. Extraction efficiency

The recoveries of bupropion and metabolites were
assessed over the concentration range of the calibration curve
for each compound. The overall mean± S.D. for the recov-
ery of bupropion was 62.9± 12.5%, hydroxybupropion was
62.3± 11.7%, threohydrobupropion was 55.3± 7.0%, ery-

throhydrobupropion was 72.7± 11.4% (Table 1), and internal
standard was 52.1± 9.1%. Extraction recovery was repro-
ducible.

3.3. Linearity and sensitivity

Linearity was demonstrated over the concentration range
from 2.5 to 250 ng/mL for bupropion, from 10 to 1000 ng/mL
for hydroxybupropion, from 5 to 250 ng/mL for threohy-
drobupropion and from 10 to 250 ng/mL for erythrohy-
drobupropion. The parameters describing the linearities of
the calibration curves are summarised inTable 2. The coeffi-
cients of determination of all standard curves for all analytes
were greater than 0.998.

The limits of quantification for bupropion, hydroxy-
bupropion, threohydrobupropion, and erythrohydrobupro-
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Table 1
Extraction recovery (%) of bupropion, hydroxybupropion threohydrobupropion and erythrohydrobupropion from human plasma (n= 3)

Concentration (ng/mL) Bupropion (%) Hydroxybupropion (%) Threohydrobupropion (%) Erythrohydrobupropion (%)

2.5 69.9± 21.6 ND ND ND
5 65.9± 18.7 ND 48.4± 8.0 ND

10 57.7± 10.5 72.1± 25.3 44.3± 3.1 84.1± 21.0
25 50.5± 8.5 ND 47.0± 5.1 64.3± 8.1
50 67.8± 13.2 62.6± 12.9 63.4± 12.4 75.8± 14.8

100 64.1± 7.6 58.9± 11.4 62.1± 3.1 69.1± 2.7
250 64.3± 7.6 48.9± 8.7 66.7± 10.3 70.3± 10.2
500 ND 66.0± 11.4 ND ND
750 ND 62.7± 3.4 ND ND

1000 ND 65.2± 8.8 ND ND
Overall 62.9± 12.5 62.3± 11.7 55.3± 7.0 72.7± 11.4

Data presented as mean± S.D.. ND: not determined.

Table 2
Slope andy-intercept of least squares linear regression relationship between PHR and analyte concentration

R2 Slope y-Intercept

Bupropion 0.9996± 0.0004 0.0061± 0.0005 −0.0114± 0.0070
Hydroxybupropion 0.9983± 0.0019 0.0058± 0.0002 −0.0969± 0.0518
Threohydrobupropion 0.9992± 0.0007 0.0052± 0.0004 −0.0012± 0.0099
Erythrohydrobupropion 0.9981± 0.0024 0.0045± 0.0004 0.0426± 0.0413

Coefficient of determination (R2) is given. Data are presented as mean± S.D., (n= 30).

pion were 2.5, 10, 5, and 10 ng/mL, respectively. The limits
of detection (LOD; set as 3:1 signal to noise ratio) of bupro-
pion, hydroxybupropion, threohydrobupropion and erythro-
hydrobupropion were 2.0, 7.5, 2.5, and 7.5 ng/mL, respec-
tively.

3.4. Precision and accuracy

The intra-day and inter-day precision for each analyte and
the accuracy, assessed by assaying QC A and QC B samples,
are summarised inTables 3 and 4. The intra-day precision for
bupropion and hydroxybupropion expressed as the coefficient
of variation was≤4%. The inter-day precision was <7% for
bupropion and for hydroxybupropion. The intra- and inter-
day accuracy for both compounds was <9%.

3.5. Clinical application

This assay has been used in the clinical investigation of
bupropion and metabolite plasma concentrations over a 72 h
period in a healthy male volunteer after oral administra-
tion of 150 mg bupropion (Zyban SR, GlaxoSmithKline).
The assay allowed for the quantitation of bupropion and
erythrohydrobupropion in plasma for up to 36 h, whereas
the metabolites threohydrobupropion and hydroxybupropion
were quantitated for 72 h, (Fig. 3).

TheCmax, tmax, AUC0–∞ andt1/2 of bupropion observed
in this subject were 59 ng/mL, 3 h, 556 ng/mL h and 13.5 h,
respectively. The pharmacokinetic parameters observed in
this subject were consistent with parameters reported in liter-
ature[19,26]. Using this study design more than 80% of the

Table 3
Intra-day precision and accuracy data for the measurement of bupropion, hydroxybupropion, threohydrobupropion and erythrohydrobupropion in plasma

Analyte n Nominal concentration
(ng/mL)

Measured concentration (ng/mL)
mean± S.D.

Intra-day variability
(%CV)

Accuracy (error%)

Bupropion
QC A 6 40.0 39.1± 0.6 1.6 −2.4
QC B 6 220.0 209.8± 6.8 3.3 −4.6

Hydroxybupropion
QC A 6 120.0 130.1± 3.1 2.3 8.4

8

T
8
7

E
3
7

QC B 6 900.0 866.2± 33.

hreohydrobupropion
QC A 6 40.0 35.9± 1.
QC B 6 220.0 211.6± 5.

rythrohydrobupropion
QC A 6 40.0 43.7± 2.
QC B 6 220.0 224.6± 5.
3.9 −3.8

5.1 −10.2
2.7 −3.8

5.3 9.2
2.5 2.1
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Table 4
Inter-day precision and accuracy data for the measurement of bupropion, hydroxybupropion, threohydrobupropion and erythrohydrobupropion in plasma

n Nominal concentration
(ng/mL)

Measured concentration (ng/mL)
mean± S.D.

Inter-day variability
(%CV)

Accuracy (error%)

Bupropion
QC A 12 40.0 39.4± 2.6 6.4 −1.4
QC B 12 220.0 220.2± 9.7 4.4 0.1

Hydroxybupropion
QC A 12 120.0 127.9± 4.4 3.5 6.6
QC B 12 900.0 862.8± 48.8 5.7 −4.1

Threohydrobupropion
QC A 12 40.0 39.2± 2.5 6.5 −2.0
QC B 12 220.0 221.4± 12.6 5.7 0.6

Erythrohydrobupropion
QC A 12 40.0 37.9± 2.8 7.4 −5.2
QC B 12 220.0 223.2± 11.3 5.1 1.4

Fig. 3. Bupropion and metabolite plasma concentration-time profile in a
healthy male subject following a single 150 mg dose of bupropion (Zyban
SR, GlaxoSmithKline). Bupropion (©), hydroxybupropion (�), threohy-
drobupropion (�), erythrohydrobupropion (×).

AUC0–∞ for bupropion and metabolites was characterised.
This assay is reproducible and sensitive and can be used
for pharmacokinetic studies of bupropion and metabolites
after single oral dose administration. This will make it an
appropriate tool for the determination of CYP2B6 activity in
vivo.

4. Discussion and conclusion

The reverse phase isocratic HPLC assay described here
allows for simultaneous quantitation of bupropion and its
major active metabolites in human plasma. It provides
increased sensitivity when compared to other published
HPLC methods[18,21,22].

This novel assay uses a Phenomenex Aqua C18 HPLC
analytical column, which allows for improved baseline sepa-
ration of bupropion, active metabolites and the internal stan-
dard compared to other published methods[21,22]. The run
time is longer compared to previous methods. The Aqua col-
umn, which has been specifically developed by the manufac-
turer to separate polar compounds, was chosen because of th

strong retention of the compounds being analysed compared
to other C18 columns, which were trialed in the develop-
ment of this assay. Other columns used to separate bupropion
and metabolites include silica based columns[21,22], or a
CN column[18]. A similar octadecylsilane column was used
by Zhang et al. to quantitate bupropion in plasma, however
metabolite analysis was not reported[23].

Plasma concentrations of bupropion are low in compari-
son to its metabolites, therefore quantitation of all compounds
at the same wavelength was not optimal. Bupropion and the
internal standard were quantitated at 254 nm, as proposed
by Cooper et al., hydroxybupropion, threohydrobupropion
and erythrohydrobupropion were measured at 214 nm due to
increased sensitivity relative to 254 nm[21]. Other methods
have used wavelengths of 220[18] or 248 nm[22] for bupro-
pion and metabolite quantitation, however these methods
have not achieved the same sensitivity as the assay reported
here. Using two wavelengths selectively optimised detector
response for all analytes and attained greater sensitivity than
previously published HPLC methods.

The extraction method and mobile phase were based on
previously published methods[21,23], however some mod-
ifications (increased plasma sample volume and decreased
reconstitution volume compared to the method of Zhang et
al.) have been made to achieve greater sensitivity[23]. For
all analytes the precision of the assay is comparable with
p
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reviously published methods.
The internal standard, timolol maleate, was chosen

xtensive screening of compounds that were structu
elated to bupropion. Many of the compounds, such as p
oephedrine, were found to elute at a similar time to

hrohydrobupropion or threohydrobupropion and as bas
eparation was not achieved they were considered unsu
s internal standards. Timolol maleate was chosen due
elatively early elution time with no interfering peaks fr
ither the compounds analysed or endogenous substan
lasma.

Bupropion is a chiral compound administered
racemate. The S-enantiomer of bupropion under
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rapid racemisation under physiological conditions[24].
Metabolism to hydroxybupropion introduces a second chi-
ral centre, however, only (R,R) hydroxybupropion and (S,S)
hydroxybupropion, two of the possible four diasteroisomers
of hydroxybupropion, have been found human plasma. (R,R)
hydroxybupropion represents approximately 96% of hydrox-
ybupropion in plasma at steady state after bupropion admin-
istration[9]. The racemisation of bupropion in vivo and the
predominance of only one hydroxybupropion diastereoiso-
mer after bupropion administration mean that an achiral tech-
nique will still be a useful tool for characterising bupropion
disposition and metabolism.

This assay has been tested in a clinical setting and
allows for the accurate measurement of plasma bupropion
and metabolite concentration time curves, (Fig. 3). The
plasma concentrations observed in this study for bupropion
and metabolites are consistent with the published literature
[19,26].

LC–MS and LC–MS–MS methods for bupropion and
metabolite quantitation have also been developed[19,26–28].
These methods allow for greater sensitivity than the pub-
lished HPLC methods, with the reported LOQ down to
0.25 ng/mL for bupropion, 1 ng/mL for hydroxybupropion
[19] and 1.25 ng/mL for threohydrobupropion[27]. These
methods require LC–MS or LC–MS–MS equipment, which
significantly increases the cost of the sample analysis, limit-
i ble
a quire
s cost
a
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i

A

ne
E ul to
G ub-
s ce in
t

References

[1] K.J. Holm, C.M. Spencer, Drugs 59 (2000) 1007.
[2] D.H. Schroeder, J. Clin. Psychiatry 44 (1983) 79.
[3] S.G. Bryant, B.G. Guernsey, N.B. Ingrim, Clin. Pharm. 2 (1983)

525.
[4] R.M. Lane, G.B. Baker, Cell. Mol. Neurobiol. 19 (1999) 355.
[5] H.G. Kinnell, Br. J. Clin. Pharmacol. 322 (2001) 431.
[6] A.J. Johnston, J. Ascher, R. Leadbetter, V.D. Schmith, D.K. Patel,

M. Durcan, B. Bentley, Drugs 62 (2002) 11.
[7] S.C. Laizure, C.L. DeVane, J.T. Stewart, C.S. Dommisse, A.A. Lai,

Clin. Pharmacol. Ther. 38 (1985) 586.
[8] R.M. Welch, A.A. Lai, D.H. Schroeder, Xenobiotica. 17 (1987) 287.
[9] R.F. Suckow, M.F. Zhang, T.B. Cooper, Biomed. Chromatogr. 11

(1997) 174.
[10] E. Goodale, J. Ascher, S. Batey, J. Am. Geriatr. Soc. 47 (1999) S88.
[11] H. Jinno, T. Tanaka-Kagawa, A. Ohno, Y. Makino, E. Matsushima,

N. Hanioka, M. Ando, Drug Metab. Dispos. 31 (2003) 398.
[12] L.M. Hesse, K. Venkatakrishnan, M.H. Court, L.L. von Moltke, S.X.

Duan, R.I. Shader, D.J. Greenblatt, Drug Metab. Dispos. 28 (2000)
1176.

[13] B.A. Ward, J.C. Gorski, D.R. Jones, S.D. Hall, D.A. Flockhart, Z.
Desta, J. Pharmacol. Exp. Ther. 306 (2003) 287.

[14] T.K. Chang, G.F. Weber, C.L. Crespi, D.J. Waxman, Cancer Res. 53
(1993) 5629.

[15] E.L. Code, C.L. Crespi, B.W. Penman, F.J. Gonzalez, T.K. Chang,
D.J. Waxman, Drug Metab. Dispos. 25 (1997) 985.

[16] M. Mimura, T. Baba, H. Yamazaki, S. Ohmori, Y. Inui, F.J. Gonzalez,
F.P. Guengerich, T. Shimada, Drug Metab. Dispos. 21 (1993) 1048.

[17] S.R. Faucette, R.L. Hawke, E.L. Lecluyse, S.S. Shord, B. Yan, R.M.

[ T.E.
619.

[ Clin.

[ dley,

[ 984)

[ . 19

[ 33

[ .B.

[ A.
all,

[ .A.

[ J.A.
001)

[ 004)
ng the availability of these assays. HPLC is widely availa
t less cost. In addition some of these methods also re
olid phase extraction, which can further increase the
nd time needed to perform the analysis.

In conclusion, a sensitive, robust, specific and re
ucible method for the measurement of bupropion
etabolites concentrations in plasma after a single dos
een developed. It can be used to investigate CYP2B6 p

ype in healthy human subjects and patients, as well as s
nvestigating bupropion pharmacokinetics and potential
nteractions.

cknowledgements

Ms Loboz is supported by the GlaxoSmithKli
thnopharmacology PhD Scholarship. We are gratef
laxoSmithKline (Australia) for the supply of reference s
tances. We also thank Dr Xuemin Jiang for his assistan
he early stages of the development of this assay.
Laethem, C.M. Lindley, Drug Metab. Dispos. 28 (2000) 1222.
18] J. Kirchheiner, C. Klein, I. Meineke, J. Sasse, U.M. Zanger,

Murdter, I. Roots, J. Brockmoller, Pharmacogenetics 13 (2003)
19] S. Palovaara, O. Pelkonen, J. Uusitalo, S. Lundgren, K. Laine,

Pharmacol. Ther. 74 (2003) 326.
20] S.R. Faucette, R.L. Hawke, S.S. Shord, E.L. Lecluyse, C.M. Lin

Drug Metab. Dispos. 29 (2001) 1123.
21] T.B. Cooper, R.F. Suckow, A. Glassman, J. Pharm. Sci. 73 (1

1104.
22] T.A. Jennison, P. Brown, J. Crossett, F.M. Urry, J. Anal. Toxicol

(1995) 69.
23] D. Zhang, B. Yuan, M. Qiao, F. Li, J. Pharm. Biomed. Anal.

(2003) 287.
24] D.L. Musso, N.B. Mehta, F.E. Soroko, R.M. Ferris, E

Hollingsworth, B.T. Kenney, Chirality 5 (1993) 495.
25] V.P. Shah, K.K. Midha, S. Dighe, I.J. McGilveray, J.P. Skelly,

Yacobi, T. Layloff, C.T. Viswanathan, C.E. Cook, R.D. McDow
Int. J. Pharm. 82 (1992) 1.

26] P.H. Hsyu, A. Singh, T.D. Giargiari, J.A. Dunn, J.A. Ascher, J
Johnston, J. Clin. Pharmacol. 37 (1997) 737.

27] J.J. Stewart, H.J. Berkel, R.C. Parish, M.R. Simar, A. Syed,
Bocchini Jr., J.T. Wilson, J.E. Manno, J. Clin. Pharmacol. 41 (2
770.

28] V. Borges, E. Yang, J. Dunn, J. Henion, J. Chromatogr. B 804 (2
277.


	HPLC assay for bupropion and its major metabolites in human plasma
	Introduction
	Experimental
	Chemicals
	Apparatus
	Chromatography
	Standard solutions
	Sample extraction
	Extraction efficiency
	Linearity and sensitivity
	Precision and accuracy
	Clinical application

	Results
	Chromatography
	Extraction efficiency
	Linearity and sensitivity
	Precision and accuracy
	Clinical application

	Discussion and conclusion
	Acknowledgements
	References


