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ABSTRACT: For toxicological purposes, a rapid reversed-phase high-performance liquid chromatographic method was developed
for the determination of the anxiolytic drug, buspirone, in human plasma. A liquid–liquid procedure was used to extract this
compound from plasma in the presence of an internal standard, quinupramine. The analysis was performed on a Spherisorb® S5
C8 analytical column with UV detection at 240 nm. No endogenous compounds were found to interfere. A linear response was
observed over the concentration range 5–100 ng/mL. A good accuracy (bias ≤7.9%) was achieved for all quality controls, with
intra-day and inter-day variation coefficients equal or less than 7.6%. The limit of quantification was 5 ng/mL. Stability of
buspirone in plasma stored at different temperatures was checked. This rapid method (run time <12 min) was used to manage an
acute poisoning involving buspirone. Copyright © 2004 John Wiley & Sons, Ltd.
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methods are highly sensitive, they generally involve
extensive sample preparation procedures and cannot be
easily used for a routine analysis.

High-performance liquid chromatographic (HPLC)
assays for the measurement of buspirone in human
plasma, either with ultraviolet detection (UV) (Diaz-
Marot et al., 1989; Kristjànsson, 1991) or with electro-
chemical detection (Odontiadis and Franklin, 1996; Ary
et al., 1998) have been reported. Whatever the mode
of detection, these HPLC determinations of buspirone

INTRODUCTION

Buspirone, an azaspirone compound (Fig. 1), is a 5-
HT1A receptor agonist that has been shown to be effect-
ive for generalized anxiety disorder (Goa and Ward,
1986). It exhibits an anxiolytic effect similar to that of
benzodiazepines, without sedative, muscle relaxing or
anticonvulsivant properties (Newton et al., 1986). Its
use has gained favour over the past few years because
of its relatively mild and tolerable side-effect profile at
therapeutic doses.

Clonic seizures associated with buspirone overdose
have been reported by Catalino et al. (1998). Moreover,
several authors reported the development of a possible
serotonin syndrome in patient taking buspirone and
serotonergic psychotropic drugs (Rock, 1990; Manos,
2000). Consequently, the potential for the development
of life-threatening reactions underscores the need for
prompt and effective treatment of severely polyintoxic-
ated patients.

The previous determinations of buspirone from
serum or plasma were described by the authors with
different techniques. Gas-chromatographic-mass spec-
trometric (GC-MS) methods (Gammans et al., 1985;
Sciacca et al., 1988) have been reported for measure-
ment of buspirone in biological fluids. Although these

Figure 1. Chemical structure of buspirone and quinupramine
(IS).
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involved a solid-phase extraction procedure before
chromatography.

The aim of the present study was to establish a
simple HPLC method with UV detection for the
measurement of buspirone in case of acute poisoning.
The quantification of plasma levels of buspirone was
performed using a single step liquid–liquid extraction
procedure in the presence of an internal standard (IS),
quinupramine. It presents several advantages, such as
rapidity and selectivity, and consequently it is especially
well adapted for the management of polyintoxications.

METHODS

Chemicals. Buspirone was furnished by Upsa Laboratories
(Rueil-Malmaison, France). The internal standard, quinu-
pramine, was kindly obtained from Bellon Laboratories
(Montrouge, France). All reagents used for the assay were of
HPLC or analytical grade. The reagent containing pentane
sulfonic acid (Pic B5® Low UV) was a premixed product of
Waters (Milford, MA, USA). Water was deionized and glass-
distilled prior to use and human heparinized plasma of
healthy volunteers was purchased from Aquitaine Establish-
ment of Blood Transfusion (ETSA, Bordeaux, France).

HPLC conditions. The chromatographic apparatus
(ThermoQuest™, San Jose, CA, USA) was equipped with a
constant flow pump M 100, a model 150 ultraviolet detector
and a Datajet® integrator.

The chromatographic separation was performed on a
Spherisorb® S5 C8 analytical column (Waters; 4.6 × 150 mm;
5 µm particle size). The mobile phase consisted of acetonitrile–
phosphate buffer (6.2 × 10−2 m; 40:60, v/v). To this mixture,
500 µL of diethylamine and a vial of Pic B5® was added
for 1 L. The pH of this eluent was adjusted to 6.4 with
orthophosphoric acid. This mobile phase was filtered through
a 0.45 µm filter and degassed prior to use. The flow rate was
maintained at 1.5 mL/min.

Compounds were detected at 240 nm within 12 min. The
unknown concentrations of buspirone were quantified using
linear regression of response (drug/IS peak height ratio) vs
buspirone concentrations.

Standard solutions. Stock solutions of buspirone and quinu-
pramine (IS) were prepared at a concentration of 1000 mg/L
in methanol and stored at −20°C until analysis.

The internal standard stock solution was diluted daily
in bidistilled water to yield a 5 µg/mL working solution. A
standard solution of buspirone was prepared from the stock
solution by suitable dilution with distilled water and was used
for the preparation of plasma standards. These calibration
standards were made into drug-free human plasma to yield
concentrations of 5, 10, 25, 50 and 100 ng/mL of buspirone. In
the same manner, plasma quality controls (QC) spiked with
22, 44 and 88 ng/mL of buspirone were prepared to perform
accuracy and precision.

Sample preparation. To a 2 mL of calibration or patient
plasma placed in a 25 mL glass extraction tube (fitted with

PTFE-lined screw cap), 200 µL of IS (5 µg/mL) and 3 mL of
0.1 N NaOH were added. The mixture was extracted in
15 mL of hexane-isoamylic alcohol (99:1; v/v) by rotative
shaking during 20 min. The samples were centrifuged for
10 min at 1500 g. Then, the upper organic phase was trans-
ferred in a 15 mL glass tube and evaporated to dryness under
nitrogen The residue was dissolved in 100 µL of methanol
and 40 µL were injected onto the HPLC column.

Precision and accuracy. The accuracy and intra-day and
inter-day precision of the method were estimated by assaying
replicates of QC samples prepared as described above. The
intra-day precision was defined by calculating coefficient of
variation (CV) for replicate (n = 8) of QC samples. The inter-
day precision was determined from QC samples obtained on
eight different days. Accuracy, expressed as percentage bias,
was calculated as the percent difference between the amount
of buspirone added and found.

RESULTS AND DISCUSSION

The objective of this work was the development of
a specific, rapid and easy RP-HPLC assay with a
total run time of less than 12 min, while maintaining
suitable sensitivity and selectivity. Under the described
RP-HPLC procedure, buspirone and quinupramine
were sufficiently resolved from endogenous plasma
compounds and their retention times were approx-
imately 3.6 min for buspirone and 9.6 min for IS,
respectively. Representative chromatograms of plasma
samples are illustrated in Fig. 2.

Calibration curve

This HPLC method is linear up to 100 ng/mL. From
eight calibration curves, constructed with calibration
points ranging from 5 to 100 ng/mL, a high correlation
coefficient (r) was found: 0.994. This linear correla-
tion had a slope of 1.02 (10−2) ± 0.02 (10−2) and an inter-
cept of 0.024 ± 0.012.

Precision and accuracy

The results obtained for precision and accuracy are
listed in Table 1 and expressed as CV (%) and percent-
age bias, respectively. These results indicate that the
method is precise: intra-day precision less than 6.7%
and inter-day precision equal or less than 7.6%. This
method is accurate (bias ranged from 1.2 to 7.9%).

Limit of quantification (LOQ)

The LOQ was defined as the lowest buspirone concen-
tration that could be determined with a precision less
than 20 (%CV) and with an accuracy between 80 and
120%, as determined in the inter-day analytical runs.
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Figure 2. Chromatograms of (A) blank plasma, (B) spiked plasma (5 ng/mL: LOQ),
(C) spiked plasma (50 ng/mL) and (D) plasma extract of patient (246 ng/mL) buspirone:
(peak 1) tr = 3.6 min; internal standard (peak 2): tr = 9.6 min.

The LOQ was found to be 5 ng/mL. Figure 2(B) de-
picts an extract of plasma sample containing 5 ng /mL.

Stability

To determine the influence of temperature and light on
the stability of the drug, two QC samples spiked with
buspirone (18 and 56 ng/mL, n = 6) were stored under
different conditions: at +4°C for 48 h and at +25°C for
48 h in daylight. The storage for 48 h at +4°C produced
no significant decrease of buspirone concentration (CV
and percentage bias values less than 5.6%). Finally,
the storage at room temperature for 48 h in daylight

indicated a good stability with CV below 6.5% and
percentage bias values less than 4%.

Clinical cases

In case of drug voluntary intoxication, the ingested
dose and the beginning of intoxication were often un-
known. Nevertheless, the expected concentrations are
often higher than the therapeutic range. The described
therapeutic plasma concentrations of buspirone are less
than 5 ng/mL (Flanagan, 1998). Double-blind clinical
trials with buspirone have confirmed its efficacy at a
dose of 15–30 mg/day in generalized anxiety, and

Table 1. Precision and accuracy of results for plasma spiked with buspirone

Concentrations Concentrations found
added (ng/mL) n ± SD (ng/mL) CV (%) Bias (%)

Intra-day
22 8 23.7 ± 1.6 6.7 +7.9
44 8 45.8 ± 2.0 4.3 +4.3
88 8 1287.5 ± 37.7 2.9 +7.3

Inter-day
22 8 21.6 ± 1.3 6.0 +1.8
44 8 43.2 ± 3.3 7.6 −1.8
88 8 86.9 ± 5.0 5.7 −1.2
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relieved associated symptoms of depression as effect-
ively as diazepam. At this therapeutic dosage, sedation
occurs in about 10% of patients and other side effects
are minor and infrequent (Goa and Ward, 1986).

In case of buspirone overdose, an author described
a generalized clonic seizure (Catalano et al., 1998).
Moreover, symptoms consistent with serotonin syn-
drome may develop with the concurrent administra-
tion of buspirone and serotoninergic drugs such as
fluoxetine (Manos, 2000).

Using the described method, we were able to man-
age one case of buspirone self-poisoning. The patient
was a 36-year-old female who had ingested a buspirone
overdose 3 h 30 min before her admission to the hos-
pital. The determination of the buspirone concentration
in this sample was carried out after dilution at 1:3 (v/v)
in human plasma. The measured value was 246 ng/mL,
about 50-fold the therapeutic range. She presented
nausea, severe drowsiness and dizziness, as generally
encountered in case of buspirone overdose (Baselt
and Cravey, 1995). The risk of serotonine syndrome
was extremely small since no serotoninergic drug was
associated.

The reported HPLC method is specific and easy
to perform, allowing rapid determination of plasma
buspirone concentrations. The limit of quantification of
this simple assay is particularly well adapted to the
management of acute buspirone intoxication.
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