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Tandem Mass Spectrometry for the Quantification and Bioavailability Test
of Nicorandil in Human Plasma
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Abstract — A rapid, sensitive and selective tandem mass spectrometric method (LC-MS/MS) for the quantitation of nic-
orandil in human plasma was developed. A bicavailability study of Sigmat tablet (5 mg nicorandil, Choongwae Co.) was per-
formed using the validated LC-MS/MS method. The dose of 5 mg of nicorandil (1 tablet) was orally administered to 9
healthy Korean subjects. After administration, blood was taken at 0.25, 0.5, 1, 2, 3, 4, 5, 6, 9, 12, and 24 hour. The validation
data were as follows; the standard curve was linear (**=0.999) over the concentration range of 0.5~200.0 ng/ml. The coef-
ficient of variation for intra- and inter-day assay were 3.55~7.44, and 2.17~9.10%, respectively. The lower limit of quan-
tification for nicorandil was 0.5 ng/mi. The pharmacokinetic parameters obtained were as follows; AUC, was 145.9+83.0 ng-
hr/ml, C,, was 83.8+32.2 ng/ml, t,,, was 0.42+0.13 br, K, was 0.56+0.23 V/hr, and t;;, was 1.42+0.52 hr. Based on the
validated analytical method and pharmacokinetic parameters, a standard guideline of the bioavailability test of nicorandil dos-
age forms was prepared successfully and could be used for the bioequivalence test of nicorandil preparation.
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Table I - Accuracy and precision data for nicorandil in spiked human
plasma samples
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Fig. 1 —Mass ion chromatogram of nicorandil and diphenhydramine
(internal standard). (a): Blank human plasma, (b): Human
plasma spiked with nicorandil, (c): Human plasma at
0.5 hour after oral administration of nicorandil tablet to a
subject.
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Concentration Precision (%) Accuracy
(ng/m)) Intra-day (n=5) Inter-day (n=5) (%)

0.5 7.44 6.27 83.7
1.0 5.56 2.17 90.0
5.0 512 9.10 99.6
10.0 6.22 6.02 102.5
50.0 4.69 5.39 97.1
100.0 4.58 3.18 1024
200.0 3.55 3.59 99.6

Calibration Curve y = 0,02227 » + 0.00389
R* = 0,93975

Area ratios
(3% wl E-9 (%]

—

D ‘ i 1 L
0.0 50.0 100.0 150.0
Concentration {ng/mL)

200.0

Fig. 2 - Calibration curve of nicorandil in human plasma.
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Table II - Plasma concentration-time relation of nicorandil after a single oral administration of 5 mg nicorandil to korean healthy volunteers

(ng/m)
. Time after administration (hr)
Subject :
0 0.25 05 1 2 4 5 6 9 12 24
Al 0.0 9.6 43.0 28.5 9.2 4.8 29 14 0.8 B.QL BQL BQL
A2 0.0 30.2 46.5 245 3.8 2.0 0.9 0.7 BQL BQL BQL B.QL
A3 0.0 65.4 514 273 12.6 33 1.7 1.1 0.9 B.QL B.QL BQL
A4 0.0 69.0 95.0 87.2 55.3 395 253 84 19 0.7 B.QL B.QL
A5 0.0 19.7 119.6 58.0 246 13.1 6.1 26 1.6 0.7 B.QL B.QL
A6 0.0 149 52.4 40.7 24.0 19.5 14.3 82 3.1 1.3 B.QL B.QL
A7 0.0 1253 66.5 41.8 229 13.8 81 3.7 1.0 B.Q.L B.QL B.QL
A8 0.0 103.0 83.0 70.4 48.6 35.7 284 17.7 14.1 14 0.8 B.QL
A9 0.0 38.9 104.3 63.2 48.0 36.3 277 14.6 4.7 0.8 B.QL B.QL
Mean 0 54.6 69.7 473 25.1 16.5 11.0 55 29 0.5 - -
SD 0 43.2 273 22.6 18.3 144 10.7 58 4.6 0.6 - -
B.Q.L : Below quantitative limit.
w0 Table III - Pharmakokinetic parameters of each subject
ALC, Con b K I
~ (ng - hr/mi) (ng/ml) (hr) (1/hr) (hr)
£ [ Al 56.1 430 05 064  1.08
‘;: A2 46.6 46.5 0.5 0.53 1.32
B r A3 72.5 65.4 0.25 0.32 2.18
g Ad 246.8 95.0 0.5 0.55 1.25
& | A5 138.2 1196 05 032 219
i A6 125.9 52.4 0.5 0.42 1.65
A7 133.2 125.3 0.25 1.05 0.66
0 A8 265.0 103.0 0.25 0.48 1.45
0 2 4 6 8 10 12 A9 228.5 104.3 0.5 0.69 1.00
Time (hr) Mean 1459 83.8 0.42 0.56 1.42
SD 83.0 322 0.13 0.23 0.52

Fig. 3 —~ Mean plasma concentration-time curve of nicorandil after a
single oral administration of 5 mg nicorandil to korean
healthy volunteers (n=9).
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