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Abstract

The development of a validated liquid chromatography—tandem mass spectrometry (LC-MS/MS) method with positive electrospray ionisation
(ESI(+)) and multiple reaction monitoring (MRM) for the selective and sensitive bioanalytical determination of amisulpride, a substitutdddenzam
derivative, in human plasma is described. Plasma was cleaned up using a liquid—liquid extraction (diisopropylether:dichloromethane = 1:1 (v/v),
procedure. The chemically related drug sulpiride was used as internal standard (ISTD) and a primary calibration function was established i
the concentration range of 0.50-500.52 ng/ml for amisulpride in plasma by triple analysis of the corresponding calibration standards. A lineal
relationship between concentration and signal intensity (given as peak area ratio analyte/ISTD) was obtained (linear regi@$£868). A
lower limit of quantification (LLQ) of 0.50 ng/ml was used during measurement of study plasma samples. Satisfying results of within-day precision
(CVv=0.79 to 1.98%) and accuracy (mean relative deviatioh:68 to 3.58%) and between-day precision (CV =1.34 to 4.62%) and accuracy
(mean relative deviation:1.73 to—3.77%) as well as of recovery (amisulpride: 81.74 to 84.83%; sulpiride: 58.65%) and selectivity investigations
confirmed the high reliability of this established LC-MS/MS method. Sufficient stability of amisulpride in plasma was achieved during freeze—thaw-
cycles, for storage periods of 24 h at room temperature and 20 day8t€ as well as in extracts (storage conditions:20°C, 6 days and 7C,

6 days) with mean relative deviations betwee.83 and 2.91%. An example of a pharmacokinetic profile determined after administration of an
amisulpride 200 mg dose in a pilot study is given in this paper. A peak plasma concenitatigrof 522.58 ng/ml was achieved after 3.55u().
Corresponding values of areas under the plasma concentration—time curve (AUC) of 3405.35 ng himk(p&i@ 3306.54 ng h/iml (AUE tjasy)

were obtained. The terminal plasma elimination half-lifg) was 10.36 h.

© 2005 Elsevier B.V. All rights reserved.
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1. Introduction The drug belongs to the so-called atypical antipsychotics
and exhibits a dual dopamine receptor-blocking effect at dif-
Amisulpride, a substituted benzamide derivative, is chemiferent dose level$—6]. Low doses of amisulpride are known
cally related to sulpiride and sultopri&-3] and binds selec- to block preferentially presynapticsand D receptors (facil-
tively to human cerebral dopaminergic receptor subtypes Ditating dopamine release and enhancing neurotransmission),
(ICs0=21nM) and 3 (IC50=6nM) in order to effect on whereas higher doses block postsynapticadd D; receptors
dopaminergic neurotransmission by blocking these receptorg¢inhibiting dopaminergic hyperactivityg,5].
Amisulpride does not have any affinity fonPeceptors or other Amisulpride demonstrates antischizophrenic, antipsychotic,
receptors such as adrenergic, cholinergic, serotonergicior Hantidepressant and antidysthymic properties in {828] and is
histaminergic receptof8-5]. clinically effective at low doses (50—-300 mg/day) on the nega-
tive symptoms of acute schizophrenic exacerbatjérs. High
amisulpride doses (400—-800 mg/day) inhibit hyperdopaminer-

* Corresponding author. Tel.: +49 731 402 4714, fax: +49 731 402 7311. gic symptomatology and control positive psychotic symptoms
E-mail address: michael.gschwend@pharmakin.de (M.H. Gschwend). [4,5]-
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After a single oral dose of 50 mg racemic amisulpride, the H,N OCH,
drug shows a rapid absorption with an absolute bioavailabil- II \/O
ity of about 50% and a biphasic absorption prof8e5]. Two H.C,-0,8 ~~NH

- . c N
distinct plasma concentration peaks are generally observed at [ [
about 1 and 3htfay) after dosing. Peak plasma concentra- 0 C.Hs
tions of 38—42 ng/ml (first peak) and of 54-56 ng/ml (second (a) Amisulpride

peak) are achieved within about 1 and 3-fBr5] and cor-

OCH
responding AUC values range between 580 and 1400 ng h/ml /@: 3
3. A
[3] H,N-0,S e~ N
CII)

Amisulpride shows a large volume of distribution of
Vg=5.81/kg (406 1) and weak protein binding (11-1798)5].
The plasma elimination half-lifer{;>g) of amisulpride is 7-8 h
after i.v. route and about 11-12 h after oral route with a weak (b} Sulpiride
Increase up t_O 15'6_h_ In elder_ly _S_UbJeCtS (remaining WIthmFig. 1. Molecular structures of amisulpride (a) and internal standard sulpiride
the range of interindividual variability}3-5]. After a 50mg ().
oral dose, the renal clearance ranges from about 17-201/h and
exhibits little variation with the dose administered but correlates.2. Solutions
linearly with creatinine clearance (the plasma systemic clearance ) .
is about 31—42 I/hB,5,7]. Amisulpride metabolites are of rather ~ Stock  solutions were  prepared in  methanol for
minor relevance, since the drug undergoes minimal metabolisf@Misulpride  calibration (=103,200ng/ml), for quality
(less than 5% of the dose administered) to inactive metabolitégontrol (=102,800ng/ml) as well as for ISTD sulpiride
(oxidation of the pyrrolidine ringN-deethylation and hydroxy- (¢ =109,600ng/ml).  Additionally, a working solution of
lation) [3-5]. sulpiride resulted from dilution of ISTD stock solution with
So far, one study has reported about a fast screening prOCgleth_anol ¢=999.55 ng/ml). For staplllty tests, further stock
dure for several neuroleptics in plasma using liquid chromatogselutions were prepared for amisulpride=(100,800 ng/ml) as
raphy/mass spectrometry with atmospheric pressure chemicyell as for sulpiride { = 105,600 ng/ml).
ionization (APCI-LC/MS)[8]. .
The aim of the present work was to develop and validate->: S@mple preparation

a liquid chromatography—tandem mass spectrometry (LC- .
. o L Frozen plasma samples were thawed in a water bathGp0
MS/MS) method with positive electrospray ionisation ((ESI(+)) ar}d mixed for 10s. To 0.25 ml of plasma GOISTD and 50Ql

using a triple stage quadrupole mass spectrometer arrangem<=1r'|vI K,COs were added and homogenized. This mixture was
for the selective and sensitive quantification of amisulpride in 2 :

human plasma. This method is assumed to be advamageoextracted with 4 m| of diisopropylether: dichloromethane =1:1

) o . ; §v§v) for 20 min. After centrifugation (5min, 1000 g), the
for a reliable, fast and sensitive measurement of amisulprid . . :
lasma concentrations for pharmacokinetic stuffies;9)] upper organic layer was removed, placed into another vial and
P ' evaporated to dryness under a stream of nitrogen. The dry residue

was dissolved in 500l of the LC-eluent (see SectioR.5).
Finally, 10ul of the solution were used for subsequent LC-
MS/MS analysis.

I
CEHS

2. Experimental

2.1. Chemicals and reagents 2.4. Apparatus

The standard substance amisulpride (4-aniF¢1-ethyl-2- For LC-MS/MS investigations a triple stage quadrupole mass
pyrrolidinyl)methyl]-5-(ethylsulfonyl)-2-anisamide: CAS no.: gpectrometer (micromass Quattro Micro setup with API-source
71675-85-9; purity: 100%), was obtained from LGC Pro-,nq Eg)-probe, micromass, Altrincham, UK) together with an
mochem, Wesel, Germany. The internal standard (ISTD) ¢ gevice (Jasco HPLC pump PU 1580, Jasco Gradient Unit LG

sulpiride (RS)-N-[(1-ethyl-2-pyrrolidinyl)methyl]-2-methoxy-  1580-04, Jasco Degasser DG 1580-54, Jasco Germany, GroR3-
S5-sulfamoylbenzamide; CAS no.: 15676-16-1; purity: 100%)mstadt Germany) was used.

was provided by Sigma, Deisenhofen, Germany. Molecular
structures of both substances are showigy 1 2.5. Chromatographic and MS/MS conditions

The reagents ammonium formate and potassium carbonate
were both purchased from Fluka (Buchs, Switzerland). Formic Chromatographic separation of the analyte amisulpride
acid (98—-100%), acetonitrile (Lichrosolv), methanol (Lichro- and the ISTD sulpiride was carried out with a Phenomenex
solv), diisopropylether and dichloromethane were obtained fronsynergi Polar-RP analytical column 4n particle size,
Merck (Darmstadt, Germany). Human pool plasma (formula A75 mmx 4.6 mm i.d.; Merck, Darmstadt, Germany) in the iso-
USP XX) was provided from German Red Cross Centre, Ulmgratic mode with 5mM ammonium formate and acetonitrile
Germany. Purified water demin. was supplied from a Millipore(30:70, v/v) as eluent, a flow rate of 0.8 ml/min and an injec-
System. tion volume of 1Qul.
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MS/MS conditions were as follows: positive electrospray ion-diate range (QC-2: 13.36 ng/ml and one near the lower limit of
isation (ESI(+), source temperature: T@) desolvation gas: quantification (QC-3: 0.67 ng/ml) were applied. To evaluate pre-
400 I/h (nitrogen), collision gas: helium. The detection of pre-cision and accuracy, coefficients of variation (CV (%)) as well as
cursor/product ion pairs was carried out by multiple reactiorrelative deviations between measured mean values and nominal
monitoring (MRM; two mass pairs, two channels). For increasedalues were determined.
sensitivity and enhanced selectivity, collision-induced dissocia-
tion (CID) was employed with helium as collision gas for gen-2.9. Stability tests
eration of product ions from precursor ions (gas-cell-pressure:

2.3 Pa). The instrumental parameters were as follows: the cone Stability tests were performed for analyte-spiked plasma
voltage was set to 40 V for both amisulpride and ISTD sulpiride;samples under various conditions (repeated freezing and thaw-
the collision energy was set to 100 eV for amisulpride and 95 e\ing; storage at room temperature for 24 h) by threefold deter-
for sulpiride; the dwell-time was set to 0.2 s for both amisulprideminations of two calibration standards with different concen-
and sulpiride. The first quadrupole was set to monitor protonatettations (upper and intermediate calibration range). Extended
molecules (M +HJ at mass/charge ratiosi{z) 370.1 (amisul-  stability was investigated after storage at20°C for 20 days
pride) andm/z 342.1 (sulpiride). Generated product ions wereby comparison with freshly prepared calibration standards.
monitored in the third quadrupole at/z 241.9 (amisulpride) Thereby, two calibration standards were freshly prepared from

andm/z 112.0 (sulpiride). the stock solution and implemented into the whole set of cali-
bration standards prepared at study start.
2.6. Analysis of calibration standards The stability of extracts was confirmed for a storage period of

6 days at <-20° C or 7°C (cooled autosampler) by comparison

In order to establish a primary calibration curve, a set ofwith freshly prepared extracts (from calibration standards).
eight calibration standards (covering a concentration range from Finally, the stability of amisulpride and ISTD sulpiride in
0.50 to 500.52 ng/ml) was prepared in human pool plasma anithe stock solutions was shown after 21 days storage-20&C
analysed in triplicate. Calibration of analyte was done by estabby comparison with data resulting from freshly prepared stock
lishing a linear regression function afterx Meighting of the  solutions.
analyte/ISTD peak area ratio versus analyte concentration rela-
tionship. Lower limits of detection (LLD) and quantification 2.10. Recovery
(LLQ) were calculated according to the procedure of Funk et
al. [10]. Thereby, the results of analysis of the three lowest cal- The recovery of amisulpride was investigated as follows:
ibration standards with concentrations of 0.50—2.00 ng/ml werindividual peak area ratios, obtained after triple analysis of
usedtodetermine LLD and LLQ. Additionally, the reproducibil- three different (ISTD-spiked) recovery samples representing the
ity was determined based on threefold determination of eachigh, intermediate and low calibration range of the method (i.e.
calibration standard. amisulpride concentrations in ng/ml: 500.52; 20.02; 0.50) were

A validation of the dilution procedure for plasma samplesmeasured and related to arithmetic mean peak area ratios of
containing amisulpride concentrations outside the calibratiothreefold analysed recovery references. Thereby, three different
range was carried out by measurement of calibration standaichlibration standards were used as recovery samples and treated
CD (nominal concentration: 1044.29 ng/ml). Correct dilution (sample work up) as described in Secti@!3. For preparing
was checked by measurement of five diluted samples, backecovery references, recovery working solutions were added to
calculation of concentrations and comparison with nominathe residue after clean-up of ISTD-spiked blank plasma samples.

amisulpride concentration. Recovery of ISTD sulpiride was determined by mean of an
analogous procedure, employing one calibration standard of the
2.7. Selectivity intermediate range to which the ISTD was added either before

or after sample clean-up.

The selectivity of the method was tested by measurement of Calculation of the extraction efficiency was achieved by relat-
six blank plasma samples of different origin. Selectivity wasing data of recovery samples (analyte or ISTD) to those obtained
verified by the fact that MRM detected unambiguously pairs ofwith recovery references (analyte or ISTD).
signals of productiong/z 241.9 (from precursorions/z 370.1)
for amisulpride andn/z 112.0 (from precursor iong/z 342.1)  2.11. Pharmacokinetic evaluation
for sulpiride. The selective determination of amisulpride was
illustrated by mass spectra and by representative two-channel Determination of the pharmacokinetic parameters was per-

MRM chromatograms. formed by non-compartmental assessment of data using the
computer program WinNonlin (WinNonlin V03.1A, Phar-
2.8. Quality control sight Corporation, California, USA). Mean and individual

concentration—time profiles (both in the linear and loglinear
In order to describe within-day and between-day precisiorscale) were generated and used to determine the maximum
and accuracy, three different concentrations of QC samples, ongasma concentration€ax) and the time required to attain
upper concentration (QC-1: 411.20 ng/ml), one in the intermethese maximum concentrationg4y). The area underthe plasma
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concentration—time curve fronx 0 h to the time point of the last generated by collision induced dissociation (CID) of precursor
quantifiable plasma concentratiopst (AUCo_tasy) Was calcu-  ions with 370.1 (amisulpride) and/z 342.1 (sulpiride). lllus-
lated by the linear trapezoidal rule. The elimination rate con4rative product ion mass spectra of amisulpride and sulpiride
stanth was estimated by log-linear regression of concentrationgenerated from corresponding [M +Hprecursor ions are pre-
observed during the terminal phase of elimination. AU was  sented irfFig. 2a and b. Representative two-channel MRM chro-
calculated by extrapolation to infinity of AUCast according  matograms of a calibration standard (E-¢4,0.50 ng/ml) and

to the equation AUG_ o, = AUCp_tjast+ Clasi'- MRM chromatograms of a plasma sample of a subject after
Additionally, A and the terminal plasma elimination half-life administration of a 200 mg oral dose (i.e., 12 h post-dose sam-
t1/2 (In 2/1) were determined. ple) without ISTD-spike are given ffig. 3a and b and confirmed

the method’s specificity.
3. Results
3.3. Recovery
3.1. Calibration function and sensitivity of the method
Results of recovery demonstrated that plasma prepara-

A linear relationship between concentration and sig-tion proceeded uniformly throughout the calibration range.
nal intensity (given as peak area ratio analyte/ISTD) waskecovery of amisulpride in ISTD-spiked plasma samples was
obtained for amisulpride in the range of 0.50-500.52 ng/mB1.7445.22,84.83t 3.18 and 81.74- 1.91% for the low, inter-
(r=0.9999). The calibration line resulting aftercWeighting  mediate and high concentration range. For ISTD sulpiride,
and linear regression was described by the following equarecovery was calculated to be 58-6%.20%.
tion: y=(0.1153x 10793+ 0.9722x 10792 + (0.1763x 10~ %1
+0.5104x 10-94)x; r=0.9999 ¢ = peak area ratioy=plasma  3.4. Analytical quality assurance
concentration in ng/ml=coefficient of correlation). The
following data were obtained by application of the method Satisfying results of within-day precision and accuracy were
described by Funk et a[10]. LLD and LLQ for determi- obtained from five-fold determination for each concentration
nation of amisulpride in plasma were calculated to be 0.13luring the method validation proceduii@ble ). Relative stan-
and 0.20 ng/ml. For practical laboratory purposes, an LLQ ofdard deviations (CV (%); =5) for QC determination between
0.50 ng/ml was used during measurement of study plasma sari-79 and 1.98% reflect the mean within-day precision of the
ples with unknown concentrations. For plasma samples corpresent method. As a measure of within-day accuracy, mean
taining amisulpride concentrations outside the calibration rangeglative deviationsi{=5) of —1.68 to 3.58% between measured
correct dilution was verified by a validation of the dilution pro- and nominal QC-concentrations were determined.
cedure as described in Sectiib. In the same manner, the between-day precision and accu-

Considering the results of reproducibility of determinationracy was demonstrated with data from five-fold determinations
of amisulpride in plasma, the coefficients of variation (CV (%)) for each concentration on 3 different days eadhble 2.
for each concentration were calculated from peak arearatios arithereby, relative standard deviations (CV (%)= 15) for
were well within an acceptable range between 0.47 and 3.38%lasma QC determinations between 1.34 and 4.62% reflect the
Furthermore, values of precision (relative standard deviationinean between-day precision, whereas for the between-day accu-
and accuracy (mean relative deviation) of 3.01 and 1.29% wereacy mean relative deviations€ 15) of —1.73 to—3.77% were
obtained from back-calculated values at LLQ and confirmed théletermined. Also these results fulfilled the tolerance range of
reliability of the method. acceptable deviations.

With respect to daily recalibration, variations in back-
calculated concentrations (given as CV (%)) of all recalibrations?.5. Stability of amisulpride and sulpiride
were between 0.85 and 5.38%. For all calibration standards, the
mean relative deviations between back-calculated and nominal Stability experiments performed indicated a sufficient stabil-

values were between2.91 and 3.67%. ity of amisulpride in plasma during freeze—thaw-cycles as well
as for a storage period of 24 h at room temperatiiedble 3.
3.2. Selectivity Extended stability of amisulpride in plasma was shown for a

storage period of 20 days at0°C (Table 3. As given in

The selectivity of the method was tested during method valiTable 4 stability of amisulpride in extracts was demonstrated
dation by measurement of six blank plasma samples of differerduring limited stay in the freezer (<20°C, 6 days) and in the
origin, without detection of interferences between signals otooled autosampler {C, 6 days). Finally, stability of amisul-
matrix constituents and signals of spiked calibration standardgride and sulpiride in the stock solution was confirmed for a
(data not shown). Additionally, analysis of blank plasma orstorage period of 21 days at<0°C (Table 5. As shown
ISTD-spiked blank plasma confirmed the method'’s selectivityin Tables 3-5the relative deviations between determined and
(data not shown). nominal concentrations respectively between peak area ratios of

Selectivity was ensured by multiple reaction monitoring different measurements (stability of stock solutions) remained
(MRM) which allows selective determination of product ions within the accepted range of accuracy of the method in each
of mlz 241.9 (for amisulpride) and o#/z 112.0 (for sulpiride), case.
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Fig. 2. (a) product ion mass spectrum of amisulpride ([M * £B70.1) with base peak at/z 241.9; (b) product ion mass spectrum of sulpiride ([M + HB42.1)
with base peak at/z 112.0; 50-400 atomic mass units.

3.6. Pharmacokinetic application (£standard error of the mean; S.E.M.) of amisulpride in
plasma obtained after oral administration of a 200mg dose
Fig. 4 shows the mean concentration—time characteristi¢n =10 subjects). A peak plasma concentratiafingy) of
in both the linear ig. 4a) and the log-linearHjg. 4b) scale 522.58 ng/ml was achieved after 3.55#,4). Correspond-

Table 1
Summary of within-day precision and accuracy of amisulpride), as assessed during method validation with quality control samples
QC-samples (ng/ml) Mean valdeS.D. (ng/ml) CV (%) Mean relative deviatiah S.D. (%) Total number of QC-samples
411.20 417.76+ 3.28 0.79 1.6G+ 0.80 5
13.36 13.14+ 0.26 1.98 —1.68+ 1.94 5
0.67 0.69+ 0.01 1.45 3.58+ 1.70 5

S.D., standard deviation; CV (%), relative standard deviations.
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Fig. 3. (a) MRM chromatograms of an ISTD-spiked calibration standard E=H (50 ng/ml), ISTD signal see lower chromatogram at retention time of 2.09 min
(sulpiride), analyte signal see upper chromatogram at retention time of 2.50 min (amisulpride); (b) MRM chromatograms of a plasma sample aifteisubject
administration of a 200 mg oral dose (i.e., 12 h post-dose sample) without ISTD-spike, analyte signal at retention time of 2.44 min (upper chmpmatogra

Table 2
Summary of between-day precision and accuracy (3 day45) of amisulpride, as assessed during method validation with quality control samples

QC-samples (ng/ml) Mean valdeS.D. (ng/ml) CV (%) Mean relative deviatiah S.D. (%) Total number of QC-samples
411.20 404.1Gt 5.42 1.34 —1.73+ 1.32 15
13.36 12.86+ 0.23 1.79 —-3.77+ 1.70 15
0.67 0.65+ 0.03 4.62 —2.59+ 5.12 15

S.D., standard deviation; CV (%), relative standard deviations.
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Table 3

Stability tests of amisulpride in plasma; three-fold determinations were performed with two calibration standards with nominal concenttb68 ahd
20.02 ng/ml and two freshly prepared calibration standards with nominal concentrations of 499.97 and 20.00 ng/ml

Freeze—thaw-cycles Nominal value 500.52 ng/ml Nominal value 20.02 ng/ml

Mean relative
deviationt S.D. (%)

Mean observed
value+ S.D. (ng/ml)

Mean relative
deviationt S.D. (%)

Mean observed
value+ S.D. (ng/ml)

First thaw ¢ =3) 493.95+ 4.67 —1.31+ 0.93 19.45+ 0.05 —2.83+0.25

Third thaw @ =3) 504.16+ 24.87 0.73+ 4.97 19.61+ 0.35 —2.03+ 1.73

Storage at room temperature, 24F(3) 495.444 3.35 —-1.02+ 0.67 19.824+ 0.21 —0.98+ 1.07
Nominal value 499.97 ng/ml Nominal value 20.00 ng/ml

Storage at <20° C, 20 days#{=3) 499.74+ 11.26 —0.05+ 2.25 19.64+ 0.49 —1.78+2.45

S.D., standard deviation.

Table 4
Stability tests of amisulpride in extracts; three-fold determinations were performed with two calibration standards with nominal conceftEbB2 and
20.02 ng/ml

Nominal value 500.52 ng/ml Nominal value 20.02 ng/ml

Mean relative
deviationt S.D. (%)

Mean observed
value+ S.D. (ng/ml)

Mean relative
deviationt S.D. (%)

Mean observed
valuet+ S.D. (ng/ml)

2.91+ 3.96
—0.65+ 1.50

19.61+ 0.33
19.68+ 0.18

—2.05+ 1.66
—1.724+ 0.88

Storage at <20° C, 6 days£=3)
Storage in the autosamplef, €, 6 days £=3)

515.10+ 19.85
497.29+ 7.49

S.D., standard deviation.

Table 5
Stability of stock solutions of amisulpride and ISTD sulpiride after a storage of 21 days2f&t°C; measurements € 3) were carried out with working solutions

Stored stock solution Freshly prepared stock solution

Mean valuet S.D. (PAR) CV (%) Mean valug- S.D. (PAR) CV (%) Mean relative
deviationt S.D. (%)
Amisulpride @=3) 2.3311+ 0.0310 1.33 2.1694 0.0249 1.15 7.45 1.43
Sulpiride @=3) 0.4290+ 0.0057 1.32 0.439% 0.0047 1.06 —2.43+1.29

S.D., standard deviation; CV (%), relative standard deviations; PAR, peak area ratio.

ing AUC values as measure of extent of absorption werd. Discussion

3405.35 ng h/ml (AUG_o.) and 3306.54 ng h/ml (AUEqas).-

The terminal plasma elimination half-life1f) was 10.36 h. The present results of within-day and between-day precision
Furthermore, values of the percentage residual area (AUCWHd accuracy confirmed the high reliability of this established
extrapol) demonstrated the validity of the extrapolationLC-MS/MS method. Our results were in good agreement with
procedure. Thereby, individual AUC%-extrapol values werevalues obtained in other studies using HPLC (with UV or flu-

between 0.34 and 6.37% (data not shown). Results ofrescence detectioff),9,11,12]Jor LC-MS (APCI-LC-MS)[8]

the main pharmacokinetic parameters are summarized imethods for quantification of amisulpride. Also stability exper-

Table 6 iments indicated a sufficient stability of amisulpride in plasma
and in extracts after sample preparation, with acceptable mean
relative deviations under different storage conditions.

Table 6 Pharmacokinetic data obtained in a pilot study were com-

Main pharmacokinetic parametees$.D.) of amisulpride after oral administra-
tion of a 200 mg dose; = 10 subjects

pared with published pharmacokinetic profiles of amisulpride
after a 50mg oral dose. Pharmacokinetic parameters such as

AUC(0-) (ngh/ml)
AUC(O—tIast) (ng h/ml)
Cmax (ng/ml)

fmax (N)

A (1/h)

tar2 (1) (h)

3405.35+ 830.61
3306.54+ 806.62
522.58+ 143.43
3.55+ 1.14
0.0722+ 0.0218
10.36+ 2.98

time to reach maximum plasma concentratigg{=3.55h) as
well as the terminal plasma elimination half-lifg,6 =10.36 h)
were well comparable with values from literaty@e-5]. Also

a biphasic absorption behaviour with two distinct plasma con-
centration peaks, as already known for amisulpfies], was
evident in individual concentration—time curves (not shown)
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450 centrations were obtained for the method validation data as well
400 as for the validation data generated during study sample mea-
E 350 surements.
2 300 Nevertheless, the liquid—liquid extraction procedure might
5 250 be more advantageous as compared with protein precipitation in
E s order to avoid the influence of unknown matrix constituents on
§ g% the analyte signal. Moreover, the selectivity of the method was
§ 160 tested during method validation by measurement of six blank
plasma samples of different origin, without detection of inter-
50 ferences between signals of matrix constituents and signals of
% 6 12 18 24 30 36 42 48 spiked calibration standards. Additionally, analysis of blank or
(a) time [h] ISTD-spiked blank plasma, of calibration standards, as well
1000 as of non-ISTD-spiked subject plasma samples confirmed the
method’s selectivity.
= Altogether, our LC-MS/MS method for determination of
E’ . amisulpride can be considered sensitive and reliable, especially
< with regard to quantification of low amisulpride concentra-
T tions in human plasma. Moreover, the examples of mass chro-
5 matogramsillustrate the level of selectivity achieved and confirm
§ 1 a selective and valid determination of the amisulpride in plasma.
°© In addition to the method validation data, the obtained pharma-
cokinetic data underline the high reliability of the established
5 6 12 18 24 a0 a6 42 48 LC-MS/MS method.
(b) time [h]

) o ) ) i ~ Acknowledgement
Fig. 4. Pharmacokinetic profile5S.E.M.) of amisulpride after administration

of a 200 mg oral dose: (a) linear plot, (b) log-linear plot. .
9 @ plet. (b) log P The authors gratefully acknowledge technical support of Mr.

and is also indicated in the mean concentration—time curve iffv&ld Ottmann during pharmacokinetic evaluation.
Fig. 4. The peak plasma concentratiafi{;x) of 522.58 ng/ml,
obtained after an oral dose of 200 mg, was higher than theoretReferences
cally expected under the assumption of linear pharmacokinetic?1 _ -
. ] J. Bron, A.J. Wittebrood, A.P. de Jong, W.M. du Chatinier, J. Pharm.
and for healthy volunteers with normal renal funct[sh How- Belg. 42 (1987) 47.
ever, this phenomenon should be discussed carefully since mogs; v. Ascalone, M. Ripamonti, B. Malavasi, J. Chromatogr. B 676 (1996)
pharmacokinetic data have been reported for 50 mg dosages so 95.
far [3—6]. [3] S. Noble, P. Benfield, CNS Drugs 12 (1999) 471.

Generally, interpretation of the mass spectra data might bd*l E' :}‘:‘mo”;/i'cﬁt' S- Ch;”;‘)“r' c. D_escza”,:lps' MF' ?f.‘”a" "EZie'eniul'."
ha}mpered by interferences from metabolites. quever, 'this P'harr;ca)éol.'si (rleggg), 465.°senzwe'g’ - Nasr, F. Plette, Eur. J. Clin.
might play a rather minor role for the present study, since amisul-s} p. Rosenzweig, M. Canal, A. Patat, L. Bergougnan, I. Zieleniuk, G.
pride is practically not metabolis¢8-5]. Moreover, the speci- Bianchetti, Hum. Psychopharmacol. 17 (2002) 1.
ficity of the method was verified by the fact that MRM detected [6] M. Canal, S. Chaufour, C. Lavanant, I. Zieleniuk, J.F. Piette, C.

unambiguously pairs of signals of product ions for amisulpride _ Peschamps, Eur. Neuropsychopharmacol. 10 (Suppl. 3) (2000) S331.
. [7] M. Canal, M. MacMahon, J. Kwan, C. Dubruc, Eur. Neuropsychophar-
and the ISTD sulpiride.

; . . . macol. 10 (Suppl. 3) (2000) S330.
As another analytical issue, ion suppression effects should bgg) c. kratzsch, F.T. Peters, T. Kraemer, A.A. Weber, H.H. Maurer, J. Mass

discussed critically with respect to the use of mass spectrometry Spectrom. 38 (2003) 283.
with electrospray ionisation for quantification of analyte con- [9] B. Malavasi, M. Locatelli, M. Ripamonti, V. Ascalone, J. Chromatogr.

centrations in plasma. Although no separate experiments haye B 676 (1996) 107. _ o
been performed for the present study to investigate a possib %0] W. Funk, V. Dammann, C. Vonderheid, G. Oehlmann, Statistische Meth-
p p y 9 p oden in der Wasseranalytik, VCH Verlagsgesellschaft mbH, Weinheim,

influence of matrix effects, the selectivity and the reliability of  19gs.

the method were demonstrated. Acceptable variations in backtl] J. Sachse, S. #tter, H. Weigmann, C. Hiemke, J. Chromatogr. B 784
calculated concentrations with good results for mean relative  (2003) 405.

deviations of all calibration standards with known analyte conl12] F- Pehourcg, S. Ouariki, B. Begaud, J. Chromatogr. B 789 (2003) 101.



	Selective and sensitive determination of amisulpride in human plasma by liquid chromatography-tandem mass spectrometry with positive electrospray ionisation and multiple reaction monitoring
	Introduction
	Experimental
	Chemicals and reagents
	Solutions
	Sample preparation
	Apparatus
	Chromatographic and MS/MS conditions
	Analysis of calibration standards
	Selectivity
	Quality control
	Stability tests
	Recovery
	Pharmacokinetic evaluation

	Results
	Calibration function and sensitivity of the method
	Selectivity
	Recovery
	Analytical quality assurance
	Stability of amisulpride and sulpiride
	Pharmacokinetic application

	Discussion
	Acknowledgement
	References


