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Integrated multi-column two-dimensional liquid chromatographic
system for determination of amisulpride in serum
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Abstract. Amisulpride is a clinically effective antipsychotic drug. It has been recommended for
therapeutic drug monitoring in Consensus Guidelines for Therapeutic Drug Monitoring in Neu-
ropsychopharmacology. An integrated multicolumn two-dimensional liquid chromatography sys-
tem was constructed. Two reversed-phase columns, Supersil ODS2 (150 mmx4. 6 mm, 5 um)
and SinoChrom ODS-BP (150 mm x4.6 mm, 5 wm), with different hydrophobicities were
employed in the first and second separation dimensions, respectively. A strong cation-exchange
short column, Supersil SCX (10 mmx4.6 mm, 5 pm) was used to trap samples after the first
dimensional separation. A two-position six-port valve was applied to change the flow path for
transferring the samples. An auxiliary pump was used to change the mobile phase between the
first dimensional column and the trapping column. An intact method for analyzing amisulpride in
serum was developed using an integrated multicolumn two-dimensional liquid chromatography
system. Serum samples were pretreated only by protein precipitation and centrifugation. In the
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protein precipitation step, a mixture of perchloric acid (6%, v/v) and methanol was used as
the precipitation reagent, whose volume was three times that of the serum sample. The use of
this reagent helped eliminate the obvious solvent effects resulting from the large injection vol-
ume (300 wL). Then, the samples were vortexed for 2 min and centrifuged for 5 min at a veloc-
ity of 10 000 r/min. The supernatant was injected into the system directly. Acetonitrile/phos-
phate buffer (25 mmol/L, pH 3. 0; 20:80, v/v) and acetonitrile/phosphate buffer (25 mmol/L,
pH 7.0; 25:75, v/v) were used as mobile phases for the first and second dimensions, respec-
tively, at a flow rate of 1 mL/min. The solvent strength and pH of the first dimensional eluent
were adjusted at the two-dimensional chromatographic interface. Phosphate buffer ( 25
mmol/L, pH 3.0) was supplied at a rate of 1 mL/min by the auxiliary pump for adjustment.
The adjustment process allowed amisulpride to remain cationic, thus leading to improved trans-
fer and trapping efficiencies in strong cation-exchange columns, in the heart-cutting mode. The
trapping time was determined to be between 4 and 5 min by a confirmation experiment. The use
of a short trapping column and the appropriate mobile phase conditions allowed us to complete
the analysis within 12 min. The established method was validated in detail by investigating the
linearity, limit of detection (LOD) , limit of quantification (LOQ), and recovery. A good linear
relationship was observed between 10 and 200 ng/mL (7=0.999 8). The LOD and LOQ were
7.28 ng/mL and 24. 27 ng/mL, respectively. The high sensitivity of the validated method met
the requirements of the therapeutic reference range of the Consensus Guidelines for Therapeu-
tic Drug Monitoring in Neuropsychopharmacology. The recovery of amisulpride spiked in a
serum sample at 50 and 100 ng/mL were stabilized between 73. 7% and 76. 8% , which revealed
the good stability of the established method. As opposed to the complicated traditional analyti-
cal methods, our method based on the automated integrated system is cost-effective and low-
maintenance, thus being appropriate for routine therapeutic drug monitoring in clinical
research. Moreover, our method is highly promising as the system cost is much lower than that
of the popular LC-MS, while the capacity is sufficient for the determination of drugs in serum.
Key words: multi-column two-dimensional liquid chromatography; amisulpride; serum;
therapeutic drug monitoring
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Fig. 1 Schematic diagram of the multi-column two-
dimensional liquid chromatographic system
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Fig. 2 Chromatograms of 1 pg/mL amisulpride solution
at different injection volumes
Chromatographic conditions: mobile phase, ACN/phosphate
buffer (25 mmol/L, pH 3.0) (20/80, v/v).
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Fig. 3 Chromatograms of 100 ng/mL amisulpride solution
(a) with and (b) without trap column and pump B
Chromatographic conditions: mobile phase, ACN/phosphate
buffer (25 mmol/L, pH 3.0) (20/80, v/v), 1 mL/min; pump B
mobile phase, phosphate buffer (25 mmol/L, pH 3.0), 1

mL/min; injection volume, 300 wL.
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Fig. 4 Chromatograms of different spiked serum samples
a. 100 ng/mL spiked sample; b. 50 ng/mL spiked sample.
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