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ABSTRACT: We have established a robust, fully automated analytical method for the analysis of fluvoxamine in rat plasma using
a column-switching ion-pair high-performance chromatography system. The plasma sample was injected onto a precolumn packed
with Shim-pack MAYI-ODS (50 μm), where the drug was automatically purified and enriched by on-line solid-phase extraction.
After elution of the plasma proteins, the analyte was back-flushed from the precolumn and then separated isocratically on a
reversed-phase C18 column (L-column ODS) with a mobile phase (acetonitrile–0.1% phosphoric acid, 36:64, v/v) containing 2 mM sodium
1-octanesulfonate. The analyte was monitored by a UV detector at a wavelength of 254 nm. The calibration line for fluvoxamine
showed good linearity in the range of 5–5000 ng/mL (r > 0.999) with the limit of quantification of 5 ng/mL (RSD = 6.51%). Accuracy
ranged from −2.94 to 4.82%, and the within- and between-day precision of the assay was better than 8% across the calibration range.
The analytical sensitivity and accuracy of this assay is suitable for characterization of the pharmacokinetics of orally-administered
fluvoxamine in rats. Copyright © 2008 John Wiley & Sons, Ltd.
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INTRODUCTION

Fluvoxamine [FLV, 5-methoxy-4′-(trifluoromethyl) valero-
phenone (E)-O-(2-aminoethyl) oxime monomaleate], is
widely used in the treatment of depression and other
psychiatric disorders. It is one of several drugs devel-
oped as a selective serotonin reuptake inhibitor (SSRI)
and possesses a weak affinity for muscarinic receptors;
therefore, it exhibits fewer anticholinergic side effects
than traditional antidepressants such as tricyclic anti-
depressants and monoamine oxidase inhibitors (Benfield
and Ward, 1986; Hiemke and Hartter, 2000). The usual
dose of FLV ranges from 50 to 300 mg per day, and the
steady-state plasma concentration is correlated with
the therapeutic outcome (Wilde et al., 1993; Kent et al.,
2000). FLV is absorbed well following oral adminis-
tration, with the plasma concentration peaking after 2–
8 h; it is extensively bound to plasma proteins (77%)
and has a wide intersubject variability in its elimination
half-life (Katzung, 2001; Ohkubo et al., 2003).

To date, several analytic methods have been deve-
loped for the determination of FLV in plasma: gas
chromatography (Lacassie et al., 2000; Lamas et al., 2004),
gas chromatography–mass spectrometry (Wille et al., 2005;
Salgado-Petinal et al., 2005), high-performance liquid
chromatography (HPLC) (Palego et al., 2000; Saracino
et al., 2006; Ulu, 2007; Ertürk et al., 2005; Frahnert et al.,
2003) and high-performance liquid chromatography–
mass spectrometry (Kirchherr and Kuhn-Velten, 2006;
Shinozuka et al., 2006). All of these studies require
pretreatment of plasma samples before analysis, as
plasma is one of the most difficult biological matrices
to analyze. Plasma includes interfering compounds at
high levels, and it is essential to remove proteins before
conventional HPLC analysis in order to avoid clogging
of the column.

Restricted access media (RAM) are stationary phases
that interact with small analytes and exclude large mol-
ecules, e.g. proteins, from access to the active sites and
adsorption on the surface (Vintiloiu et al., 2005 and
Yamamoto et al., 2001). This dual property facilitates
direct injection of biological fluids for drug or drug–
metabolite analysis. RAM columns have great potential
as precolumns for on-line solid-phase extraction (SPE)
analysis with column-switching or hyphenated techniques
(Butter et al., 2005).
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The aim of our study was to develop a simple, reproduc-
ible, automated method for the analysis of FLV using
column-switching ion-pair liquid chromatography. This
method applies the integrated sample clean-up configu-
ration, using a RAM SPE precolumn connected via
the electrically driven six-port switching column valve
from a programmable autosampler to a reversed-phase
analytical column. This paper describes the develop-
ment and validation of this robust assay procedure for
FLV in rat plasma. This procedure has successfully been
applied to acquire pharmacokinetic data in bioavailabi-
lity studies, reducing the required analysis time and
improving the precision.

EXPERIMENTAL

Reagents. Fluvoxamine (Fig. 1) was obtained from Medichem
(Barcelona, Spain). 1-Octanesulfonic acid sodium salt (OSA)
was purchased from Wako (Osaka, Japan). The oral formulation
of fluvoxamine was prepared by Saitama Daiichi Pharmaceu-
tical Co. Ltd (Kasukabe, Japan). HPLC reagent-grade aceto-
nitrile and water were purchased from Kokusan Chemical
Co. Ltd (Tokyo, Japan). All other reagents used were of ana-
lytical grade.

Equipment. The chromatographic system with column-switching
consisted of a type 1100 series quaternary pump, a 1100 series
thermostatic compartment set at 40°C, a 1100 series on-line
degasser, a 1100 series variable-wavelength UV–visible absorb-
ance detector operating at 254 nm, and a 1100 series auto-
matic sampler equipped with two electrically actuated six-port
Rheodyne valves: one for sample injection and the other for
column switching. All components were obtained from Hewlett-
Packard (Waldbronn, Germany). The clean-up/enrichment
process took place on a Shim-pack MAYI-ODS (G) precolumn
(4.6 × 10 mm, pore size 12 nm, Tokyo, Japan.). Separation was
performed on an L-column octadecylsilane (ODS) analytical
column (4.6 × 50 mm, Tokyo, Japan.). The autosample rack
was a specially designed aluminum block that could be held
at the desired temperature using a thermostat. Data acquisition
and integration of the chromatographic peak were carried out
using the HPLC system’s control software running on a com-
patible computer (Hewlett-Packard Chemstation Chromato-
graphic Management System, Windows).

Sample preparation. A stock solution (1000 μg/mL) of FLV
in methanol was prepared in disposable polystyrene tubes (Becton
Dickinson, USA). Calibration standards were prepared daily
over the range 5–5000 ng/mL (5, 50, 100, 200, 500, 1000, 2500
and 5000 ng/mL) from dilution of the stock solution by spiking
300 μL aliquots of rat plasma. The plasma samples were added
to the filter cup from an Ultrafree-MC centrifugal filter kit
with a 0.22 μm microporous filter (Millipore, USA) and were
centrifuged (13,000g, 10 min) to remove particles or small
aggregates from the plasma. After filtration, 150 μL of plasma
was transferred into a silanized glass insert vial placed on
the sample rack of the autosampler. The needle was rinsed
with HPLC-grade water between each step to avoid cross-
contamination. Having undergone filtration pretreatment,
an aliquot (50 μL) of the supernatant was injected onto the
HPLC system for analysis, and the peak area of the FLV was
plotted against the FLV concentration to generate calibration
curves. The slope and intercept were obtained by least-squares
linear regression.

Chromatographic system. The column-switching system was
fully automated with the autosampler performing all con-
ditioning, washing and loading operations as well as data
collection. The dual-column system was coupled via an elec-
trically driven six-port switching column valve. The valve was
connected from the programmable autosampler to a reversed-
phase analytical column, allowing for enrichment of the analyte
and deproteinization of the sample plasma following direct
injection. A schematic figure of the apparatus is shown in Fig. 2.

In mode 1 of the switching valve, the plasma samples were
directly injected and eluted onto the precolumn, with a wash-
ing mobile phase using 0.1% phosphoric acid at a flow-rate of
1 mL/min to remove the plasma proteins and enrich the FLV
from the plasma sample. In off-line analysis, the analytical column
was eluted with an ion-pair mobile phase of acetonitrile–0.1%
phosphoric acid (36:64, v/v) containing 2 mM OSA at a flow-
rate of 1 mL/min. At 8.5 min after injection, the switching-valve
was turned to mode 2 (backflush mode), coupling the precolumn
in line with the analytical column and allowing transfer of the
enriched analytes from one to the other with a separation
mobile phase at a flow rate of 1 mL/min. After backflushing for
1.5 min, the valve was returned to its original position so that
separation could be performed with a separation mobile phase
at a flow rate of 1 mL/min. The precolumn was rinsed with a
separation mobile phase for 3 min and further reequilibrated
with a 0.1% phosphoric acid eluent prior to injection of the next
sample. The total time for a single analytical run was approxi-
mately 25 min.

Specificity. The interference by endogenous compounds was
assessed by analyzing standards of FLV, each drug-free plasma
sample, plasma spiked with FLV and plasma samples obtained
from rats that were administrated FLV orally. All peaks with
retention times matching that of FLV were confirmed using a
UV detector.

Limit of detection and limit of quantification. The limit of
detection (LOD) was defined as the concentration providing
a signal-to-noise ratio of three. The limit of quantification
(LOQ) was defined as the lowest drug concentration that
could be determined with a within-day relative standardFigure 1. Chemical structure of fluvoxamine.
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Figure 2. Schematic diagram of the column-switching HPLC system for on-line separation of fluvoxamine following direct injec-
tion of the plasma sample. (A, B) Mobile phase for pretreatment; (C, D) mobile phase for separation; AS, autosampler; PC,
Shim-pack MAYI-ODS precolumn (4.6 × 10 mm, i.d.); AC, L-column ODS analytical column (4.6 × 50 mm).

deviation less than or equal to 20% and with a value between
95% and 105% of the true value.

Linearity. The linearity of the calibration curve for FLV was
assessed over the range of 5–5000 ng/mL in plasma samples.
The peak area of the drug was plotted against the drug con-
centration and the slope and intercept of the standard curves
were estimated by least-squares linear regression.

Precision and accuracy. To assess the within- and between-day
precision and accuracy of the assay, the within-day precision
of the assay was assessed by calculating the coefficients of varia-
tion (CV) for the analysis of samples in six replicates, and
between-day precision was determined through the analysis
of FLV samples on six consecutive days. Accuracy was deter-
mined by comparing the calculated concentrations to known
concentrations with calibration curves.

Recovery. The relative recovery of FLV from rat plasma was
determined by comparison of the peak area from extracted
samples to that from extracted samples made in water instead
of plasma.

Pharmacokinetic studies of FLV. Male hairless rats weighing
250 g were purchased from Nihon SLC (Tokyo, Japan) and
acclimatized over 1 week to our standard environmental con-
ditions (temperature 22–23°C, relative humidity 60–65%, 12 h
light/12 h dark). FLV oral formulation (20 mg/kg) was admin-

istered to male hairless rats. Blood samples were collected from
a jugular vein cannula at 0.5, 1, 2, 4, 8 and 24 h after oral appli-
cation, and were centrifuged to obtain the plasma. All samples
were immediately frozen and kept at −40°C prior to assay.

Pharmacokinetic parameters were calculated by non-
compartmental analysis of plasma concentration–time curve
data using WinNonlin software (Scientific Consulting, Inc.,
NC, USA). The peak concentration (Cmax) and the time to
reach Cmax (Tmax) were determined by individual plasma con-
centration–time profiles for FLV. The area under the plasma
concentration–time curve (AUC0−t) was calculated by the
linear trapezoidal rule from 0 to 24 h. The area under the plasma
concentration–time curve from time 0 to infinity (AUC0–∞)
was calculated as AUC0−t + Ct/λZ, where Ct is the last meas-
urable concentration. The terminal half-life (t1/2) was calculated
as 0.693/λZ, where λZ is the terminal rate constant.

RESULTS

HPLC and column-switching procedure

When developing an on-line HPLC system, the endog-
enous components should be removed from the plasma
by an adequate precolumn in order to prevent precipi-
tation of the plasma proteins and clogging. The packing
material used in our precolumn was composed of



Copyright © 2008 John Wiley & Sons, Ltd. Biomed. Chromatogr. 22: 1442–1449 (2008)
DOI: 10.1002/bmc

Automated analysis of fluvoxamine in rat plasma 1445ORIGINAL RESEARCH

porous, spherical silica particles in which the outer sur-
faces of the silica gel were coated with a hydrophilic
polymer, and the inner surfaces of their pores were
bonded with ODS groups. This material was therefore
suitable in the pretreatment column for on-line HPLC
analysis of FLV in plasma.

Ion-pair chromatography (IPC) is a good alternative
for enhancing the retention selectivity and improving
separation of analytes like FLV, which possesses ionizable
amine function groups and is a polar base (pKa 8.7).
IPC increases the retention of ionic compounds on
hydrophobic alkyl stationary phases though the ‘pairing’
or neutralization of the ionic analytes with a counter-
ionic reagent. Based on evaluation of the effects of the
concentration of an ion-pairing agent, the pH of mobile
phase, the temperature of the column and the concentra-
tion of organic modifier, the optimized HPLC conditions
for quantification of FLV are summarized in Table 1.

To determine an adequate switching time and optimize
chromatographic conditions, a blank plasma sample
was injected onto the precolumn and the elution profile
of the sample matrix was measured with a UV detector
connected directly to the precolumn. As shown in Fig. 3,
the endogenous components from rat plasma were com-
pletely removed from the precolumn within 8.5 min.
This is according to a visible analysis of the elution profile
when the detector signal reached the baseline without any
detectable interfering signal. The detector signal corre-

Figure 3. Elution profile of rat plasma on the precolumn.
Blank rat plasma (50 μL) was injected into the precolumn
connected directly with the UV detector, and plasma proteins
were eluted at a flow-rate of 1 mL/min with mobile phase of
0.1% phosphoric acid. For the detailed analytical procedure
and conditions see the Experimental section.

sponding to FLV did not emerge for at least 15 min.
We therefore chose to perform the first valve switch
after 8.5 min. Since the total analytical process was
carried out within 25 min for each sample, including on-
line extraction, transfer of analyte, and separation and
monitoring, the time needed was significantly shorter
than with other manual methods.

Chromatography

Under the previously described chromatographic con-
ditions, FLV in rat plasma was determined using a
column-switching ion-pair high-performance chromato-
graphy system. Figure 4(A) is a chromatogram of drug-
free plasma showing a clean, stable baseline without
endogenous interferences at the peak for FLV. Run-
time was set at 25 min and no carry-over peaks were
detected in subsequent chromatograms of plasma sam-
ples. Figure 4(B) represents a typical chromatogram of

Table 1b. Time program of column-switching HPLC system

Time (min)

0.0
0.0~8.5
8.5~10.0

10.0~13.0

13.0~25.0
25.0

Valve Mode

Valve mode 1
Valve mode 2

Valve mode 1

Valve mode 1

Pretreatment Column

0.1% H3PO4

0.1% H3PO

Acetonitrile: 2 mM
OSA (36:64, v/v)
0.1% H3PO4

Analytical Column

Acetonitrile: 2 mM OSA (36:64, v/v)
Acetonitrile: 2 mM OSA (36:64, v/v)

Acetonitrile: 2 mM OSA (36:64, v/v)

Acetonitrile: 2 mM OSA (36:64, v/v)

Note

Injection
Deproteinization/enrichment
Column switching: thetransfer
of anaryte; elution in backflush.
Column switching: separation/rinse

Separation/analysis; reequilibration
Stop

Table 1a. HPLC condition of column-switching system

Pretreatment

Separation

Shim-pack MAYI-ODS
(4.6 × 10 mm I.D.)
40°C

0.1% H3PO4

1 ml/min

L-column ODS
(4.6 × 50 mm, I.D.)
40°C

UV (254 nm)
Acetonitrile: 2 mM OSA
(0.1% H3PO4) (36:64)
1 ml/min

Column

Column
temperature
Mobile phase
Flow rate

Column

Column
temperature
Detector
Mobile phase

Flow rate
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Figure 4. Representative chromatograms following direct injection of plasma sample into the column-switching HPLC system. (A) Drug-
free control plasma; (B) control plasma spiked with fluvoxamine (2500 ng/mL); and plasma sample obtained at 4 h (C) or at 24 h (D)
after an oral administration of fluvoxamine (20 mg/kg) in rats. For analytical procedures and conditions see the Experimental section.

plasma sample spiked with 2500 ng/mL FLV. FLV is
clearly separated from the endogenous plasma, since the
chromatogram is symmetrical and well-resolved without
any visible endogenous interference. The retention time
for FLV was reproducible and was approximately 19.6 min.
Figure 4(C, D) shows chromatograms of FLV plasma
samples obtained at 4 and 24 h after a single oral dose
administration. Two undefined metabolite peaks were
observed at retention times of 21.7 and 23.2 min, but these
peaks did not interfere with quantification of FLV in
rat plasma.

Recovery

The slopes of regression for the spiked aqueous- and
plasma-filtered standards were compared to give estimates
of the relative recovery. Slopes of the plasma and aqueous
calibration curves at concentrations of 5–5000 ng/mL
were 0.2252 and 0.2315, respectively, giving a relative
deviation of 2.8%. The mean relative recovery was better
than 97% throughout the range 5–5000 ng/mL, indicating
that the precolumn performed excellently at recovering
the drug from rat plasma. Therefore, no internal stand-
ard was necessary.
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Table 2. Within-day and between-day precision and accuracy for quantification of fluvoxamine in plasma

Nominal Concentration found
concentration (mean ± SD) Precision Accuracy

Range (ng/ml) (ng/ml) RSDa (%) RMEb (%)

Within-day (n = 6)
Low 5 5.22 ± 0.34 6.51 4.40

50 52.14 ± 2.51 4.81 4.28
Medium 200 204.21 ± 5.63 2.76 2.11

1000 1024.64 ± 19.52 1.91 2.46
High 5000 4912.88 ± 205.51 4.18 −1.74

Between-day (n = 6)
Low 5 5.24 ± 0.41 7.82 4.80

50 52.41 ± 2.58 4.92 4.82
Medium 200 207.14 ± 9.54 4.61 3.57

1000 1031.02 ± 26.12 2.53 3.10
High 5000 4852.76 ± 328.54 6.77 −2.94

a RSD = 100% × (SD/mean).
b RME = 100% × (mean concentration found-nominal concentration)/nominal concentration.

Linearity, limit of detection and limit of
quantification

We studied the relationship between the drug’s peak
area and the known drug concentration in spiked plasma
samples for three concentration levels (high, medium
and low). The peak area was plotted against drug con-
centration. The slope and intercept of the standard
curves were estimated by least-squares linear regres-
sion. The standard curve exhibited excellent linearity
(typical equation: y = 0.2252x − 0.0571, in plasma) and
a strong correlation coefficient (mean value: r > 0.999)
over a wide range of concentrations (5–5000 ng/mL).

The LOD was defined as the sample concentration
giving a peak area of three times the noise level. Based
on the peak baseline noise in 10 blank samples, the limit
of detection of FLV was determined to be 1.5 ng/mL.

The LOQ was defined as the lowest drug concentra-
tion that could be determined with a within-day relative
standard deviation of less than or equal to 20% and a
value between 95 and 105% of the true value. The LOQ
in rat plasma was estimated as 5 ng/mL; thus, the present
pharmacokinetic analyses are all valid. The mean assay
result was 5.22 ng/mL (n = 6) with a relative standard
deviation (RSD) less than 7%.

Accuracy and precision

The within-day precision was estimated using the mean
and standard deviation (SD), and is expressed as the
RSD of the six replicate results. The between-day pre-
cision was estimated by dividing the standard deviation
of the within-day means by the average of the within-
day means, and is expressed as the RSD. Accuracy of
the method expressed as relative mean error (REM)
was estimated by calculating the mean percent differences

between the mean measured and nominal concen-
trations from analysis. The acceptance criteria are as
follows: REM must be within ±15% (±20% at LOQ)
for accuracy and RSD must be within 15% (20% at
LOQ) for precision.

Table 2 summarizes the precision and accuracy data
for FLV calculated for the standards in each daily vali-
dation run. Accuracy ranged from −1.74 to 4.40% at all
levels. The within-day precision ranged from 1.91 to
6.51%. The between-day precision, expressed as the
RSD of the pooled six-day data, was in the range 1.91–
7.82%, showing that the on-line HPLC system gives
highly reproducible results.

Stability

The stock solution of FLV was stable for at least one
month at 4°C. The spiking plasma was frozen and aliquots
were thawed and analyzed at specified time intervals.
The stability of FLV in rat plasma at room temperature
was determined by comparing freshly spiked plasma with
spiked samples left on the autosampler of the auto-
mated HPLC system for 24 h. The mean concentration
following this storage period was 97% of the normal values
(100, 500 and 2500 ng/mL), demonstrating that the plasma
samples were stable. No loss of FLV was observed after
two months of storage at −40°C. No detectable degrada-
tion of FLV was observed after three freeze (−40°C)–
thaw cycles of plasma samples with FLV concentrations
of 100, 500 and 2500 ng/mL.

Column stability was also studied for this system. No
striking change was observed even after more than 300
plasma samples (50 μL) had been analyzed by this
precolumn. However, changing and rinsing the filter is
strongly recommended in order to prolong the lifetime
of the column.
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in-stream can improve the resolution by using different
stationary phases or mobile phases and keeping on-line
enrichment and sample clean-up in the same analytical
system (Liu et al., 2002).

The proposed column-switching system offers major
advantages over earlier off-line methods (Palego et al.,
2000; Ulu, 2007), because it eliminates tedious manual
extraction and minimizes manipulation of the biological
samples. The precision in the present method is better
(≤7.8%) than that of a study reported by Ulu (2007),
in which the precision is within 11.29%. The extraction
recovery rate is also higher (97%) than those in studies
reported by Tournel et al. (2001) and Saracino et al. (2006),
in which the rates were 92 and 94%, respectively. In
addition, our proposed HPLC method shows a high
sensitivity as compared with a report (LOD: 1.5 vs 50 ng/
mL) from Tournel et al. (2001). These findings indicate
that the precision, sensitivity and recovery of assays are
strikingly improved by using a column-switching system.

FLV is a polar base containing amine functional groups,
and its high pKa (8.7) makes it nearly impossible to use
a mobile phase above the operating pH range of a silica-
based column (pH 2–8) in ion suppression. Ion-pair
chromatography is a good alterative to enhance the
retention selectivity and sensitivity and improve the
separation of analytes like FLV. Our proposed on-line
HPLC method with ion pair reagent instead of buffered
system is superior to a simple on-line method, where
the LOD (10 ng/mL) is higher than that of our result
(1.5 ng/mL; Härtter et al., 1992). This result suggests
that the ion-pair chromatography has the advantage of
improving the separation and enhancing the sensitivity
of FLV though the ‘pairing’ or neutralization of the
ionic analytes with a counter-ionic reagent.

The proposed method has been successfully used to
provide pharmacokinetic data in rat. Figure 5 shows the
profile of plasma FLV concentration vs time following
a single oral administration of FLV to the rat. The
pharmacokinetic parameters of FLV in our studies are
not consistent with the values reported in the literature
(Higashi et al., 2005), in which AUC (180 ng/mL × h),
Tmax (2.55 h) and Cmax (49 ng/mL) are lower than those
of our results. This discrepancy probably results from
the different animal species (hairless rat vs Wistar rat),
time courses (24 vs 6 h), drug formulations and analytical
methods in the pharmacokinetic study.

We hereby present a column-switching and ion-pair
HPLC analytical method that offers a sensitive, selective
quantification of FLV in rat plasma. Evaluating the effects
of the ion-pairing agent concentration, pH of mobile
phase, temperature of the column, and concentration of
organic modifier led to the optimized HPLC conditions
for quantification of FLV summarized in Table 1. The
sample preparation is reduced to a minimum by exclud-
ing any off-line extraction and enrichment steps. A
great number of samples can easily be prepared for one

Figure 5. Plasma concentration–time profile following oral ad-
ministration of fluvoxamine in rats. Each symbol with vertical
bars represents the mean and standard deviation of at least
triplicate samples after oral administration of fluvoxamine
(20 mg/kg) in rats. For analytical procedures and conditions
see the Experimental section.

Application

Our study was designed to study the bioavailability and
in vivo pharmacokinetics of FLV following oral admin-
istration to rats. By applying the column-switching tech-
nique, at least 50 samples/day can be processed with
minimal manual intervention over much of a 48 h period.
Figure 5 shows the profile of plasma FLV concentration
vs time following oral administration of FLV to the rat.
The FLV was absorbed and reached its maximum con-
centration (Cmax: 3.4 μg/mL) in the plasma at 1 h. The
plasma concentration then decreased rapidly for up to
8 h and then declined slowly with a half-life of 7.1 h.
The MRT and AUC measured from 0 to the last sam-
pling point were respectively 9.8 h and 30,851 ng/mL × h.
The AUC0−t is greater than 90% of the value of AUC
extrapolated from 0 to infinity, which indicates the suit-
ability of the analytical method for pharmacokinetic
studies.

DISCUSSION

When analyzing biological samples, the required sample
preparation prior to HPLC analysis is a common bot-
tleneck for the whole process. The main problem with
biological fluids, plasma in particular, is the high protein
content. Analysis of these biological samples requires
well-designed sample preparation procedures, such as
protein precipitation, extraction and filtration. How-
ever, these procedures may introduce experimental
errors, thereby reducing the precision and accuracy of
measurement. Column-switching is a powerful technique
for the separation and clean-up of biological samples.
A column-switching HPLC system including a two-channel
six-way valve from a precolumn to an analytical column



Copyright © 2008 John Wiley & Sons, Ltd. Biomed. Chromatogr. 22: 1442–1449 (2008)
DOI: 10.1002/bmc

Automated analysis of fluvoxamine in rat plasma 1449ORIGINAL RESEARCH

analytical series. Therefore, the proposed method is
attractive for routine analysis and sensitive enough to
meet the needs of a pharmacokinetic study.

CONCLUSION

This is the first report demonstrating our rapid, accu-
rate and sensitive automated analytical method for the
determination of FLV in rat plasma using a column-
switching system and ion-pair HPLC technique. This
system has the major advantages of eliminating tedious
manual extraction and minimizing manipulation of the
biological samples. The precision, accuracy and sensitiv-
ity of this assay were all significantly improved as
compared with the traditional methods. There was no
evidence of instability of FLV in human plasma follow-
ing three freeze–thaw cycles or after a long duration of
storage (2 months) at −40°C. The run time per sample,
from preparation to data acquisition, was considerably
reduced as compared with manual methods. The method
has been successfully used to provide pharmacokinetic
data in bioavailability studies.
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