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Simultaneous Determination of Haloperidol and Its Metabolite,
Reduced Haloperidol, in Plasma by Gas Chromatography Using
Nitrogen Phosphorous Selective Detection
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A gas chromatographic method using nitrogen phosphorous selective detection was developed
for simultaneous determination of haloperidol and its metabolite, reduced haloperidol, in human
plasma. Combelen was used as internal standard. The method involved extraction and trimethylsily-
lation followed by the injection of 2-4 W of benzene layer, which was used to dissolve the trimethylsi-
lylated derivatives of haloperidol and reduced haloperidol, onto SE-54 column [5% phenyl methyl
silica fused capillary column, 16mX0.22 mm (I.D.)X0.33 pum (coated thickness)]. The temperature
of column oven was programmed from 200C to 300C at the increase rate of 10T /min, and also
the temperatures of injector and detector were set at 300C . Helium was used as carrier gas and
its flow rate was maintained at 30 m//min. The detection was conducted with nitrogen phosphorous
selective detector. The retention times for combelen, reduced haloperidol and haloperidol were
found to be 9.14, 9.75 and 9.99 min, respectively. The detection limits for haloperidol and reduced
haloperidol in human plasma were both 0.2 ng/mJ. The coefficients of variation of the intra-assay
were generally low (below 9.8%). The mean absolute recoveries of added haloperidol and reduced
haloperidol from plasma were 72% and 84%, respectively. No interferences from endogenous substa-
nces were found.

Keywords — Haloperidol, Reduced haloperidol, Gas chromatography, Nitrogen-phosphorous sensi-
tive detector, Plasma, Combelen, Trimethylsilylation.
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Figure 1—The metabolic pathways of haloperidol in hu-
man.
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Figure 2—The chromatograms of the trimethylsilylated
derivatives of haloperidol and reduced haloperidol spi-
ked in plasma. (a) blank plasma spiked with combelen
(internal standard, 50 ng/ml), (b) plasma spiked with
haloperidol (30 ng/ml), reduced haloperidol (30 ng/m/)
and combelen (50 ng/ml). The retention times of com-
belen, reduced haloperidol and haloperido! were 9.14
min, 9.75 min and 9.99 min, respectively.
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Figure 3—The calibration curves of trimethylsilylation
of haloperidoland reduced haloperidol by GC-NPD. Key:

®; haloperidol, O; reduced haloperidol.
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Figure 4—The chromatograms of the trimethylsilylated
derivatives of haloperidol (HP-TMS) and reduced halo-
peridol (RH-2TMS) stored at room temperature for 24
hrs. The temperature of column oven was programmed
from 180T to 280C with an increase of 10C /min. The
retention times of RH-2TMS, HP-TMS and RH-TMS
were 11.23 min, 1142 min and 11.78 min, respectively.
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Table 1—7he Intra-assay Coefficients of Variation and Recoveries of Haloperidol and Reduced Haloperido! in Human

Plasma
Concentration Haloperidol Reduced haloperidol
(ng/mi) Peak ratio® Recovery (%) Peak ratio Recovery (%)
1 0.018+ 0.002(9.8)° 69.5 0.025+ 0.002(9.5) 812
5 0.092+ 0.009(9.3) 725 0.120+ 0.009(7.4) 835
20 0.361+ 0.030(8.2) 74.0 0.425+ 0.035(8.3) 872
50 0.885% 0.057(6.5) 734 1.012+ 0.053(5.2) 852
a) Peak height ratio compared with internal standard; Mean+ S.D.

b) Absolute recovery.

¢} Values in parentheses are intraassay coefficients of variation (C.V., %); n=4-5.
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Figure 6—The relationship between plasma haloperidol
levels and ratios of plasma reduced haloperidol to halo-
peridol levels (RH/HP) in psychiatric patients (n=1).
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Figure 7—The plasma concentration-time profiles of ha-
loperidol and reduced haloperidol after intravenous bo-
lus administration of reduced haloperidol (5 mg/kg) to
rat.
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