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Abstract; Objective
of 10,11 — dihydro — 10 — hydroxycarbazepine (MHD) in human plasma
by ultra performance liquid chromatography — tandem mass spectrometry
(UHPLC — MS/MS). Methods An isotope — labeled internal standard

was employed. Chromatographic separation was achieved within 3 min on

To evaluate the uncertainty for the determination

a BEH Cg column (2.1 mm x50.0 mm, 1.7 um) using a gradient
elution at a flow rate of 0.4 mL + min~', with a mobile phase consisting
of methanol containing 0. 1% formic acid and water containing 5%
methanol plus 0.1% formic acid. Plasma sample concentrations were
determined by UHPLC — MS/MS with electrospray ionization ( ESI) in

multiple reaction monitoring ( MRM ) mode. The method was validated
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for selectivity, calibration curve, lower limit of quantification, precision, recovery, mairix effect, and stability. The
influencing factors in the quantification of MHD were analyzed and evaluated to calculate the individual uncertainties,
combined uncertainty, and finally the expanded uncertainty. Results
range of 0.03 to 6.00 mg - L™".

between — run analyses was within +15% , and the precision ( coefficient of variation) was within 13.32% . Plasma

MHD demonstrated good linearity within the

The accuracy ( bias from the theoretical concentration) for within — run and

samples showed good stability under the following conditions; 9 hours at 25 C, 5 hours at 4 C, three freeze — thaw
cycles, and storage at — 80 °C for 18 days. Based on the calculated uncertainty values for each contributing factor,
repeatability, matrix effect, and recovery represented the major sources of uncertainty for the low — concentration quality
control (QC) sample, with values of 1.96 x 107>, 5.49 x 10>, and 7.25 x 10>, respectively. For the high —
concentration QC sample, matrix effect and recovery contributed substantially to the overall uncertainty, with values of
4.92 x 1077 and 2.01 x 107, respectively. The expanded uncertainties (P =95%, k =2) for MHD at low
(0.09 mg + L") and high (4.50 mg - L™ and

0.48 mg - L', respectively. Conclusion The measurement uncertainty of MHD concentration in human plasma

L™") concentrations in human plasma were 1.62 x 10° mg -

determined by UHPLC - MS/MS is primarily contributed by repeatability, matrix effect and recovery at low
concentration levels, while dominated by matrix effect and recovery at high concentrations

Key words: 10,11 — dihydro — 10 — hydroxycarbazepine; ultra performance liquid chromatography — tandem mass

spectrometry ; human plasma; uncertainty
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Figure 1  Typical spectrum of 10,11 — dihydro — 10 — hydroxycarbazepine (MHD) and internal standard ( MHD - D4 ) obtained from:

(A) blank plasma; (B) blank plasma spiked with internal standard (MHD —D4) but not analytes; (C) blank plasma spiked with lower

limit of quantitation (0.03 pg - mL™") for MHD
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Table 1 The repeatability for sample determination (n=5)

Concentration

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
(mg- L")
-9.89 x10 2 -8.07 x1072 8.74 x10 72 8.01 x10 2 9.07 x10 2 8.53 x1072 8. 11 x1072
9.28 x 1072 7.27 x10 72 8.14 x10 2 8.15x10 72 8.42x1072 9.02 x10 2 9.05 %1072
0.09 7.36 x10 72 7.31 x10 72 7.94 x10 2 8.65 x10 2 7.48 x10 72 9.81 x10 2 8.76 x10 72
9.81 x10 2 8.09 x 102 1.03 x10 ! 9.79 x10 2 7.60 x 10 =2 8.51 x1072 7.83 x10 72
8.58 x 102 7.87 x10 72 1.04 x10 ! 7.20 x10 72 8.06 x 102 9.70 x 10 2 7.84 x1072
3.96 4.28 4.4 4.06 4.38 4.11 3.80
3.94 3.82 3.98 4.27 4.05 3.45 4.39
4.50 4.41 3.91 4,53 3.75 3.81 3.48 4.67
3.89 3.50 4.95 4.22 3.79 4.18 4.07

3.76 3.75 4. 47 4.78 3.52 3.86 4.16
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u, (8, L) =5.49x107",u, (8, H) = 4.92x107%,
2.2.9 FREHMEE
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LR A A (1/x7) , W TG B L K [ U il 6 2
B2, UG 4 s a0 B I 2% Hh MHD YR BE
JAWPENF 3,

10,11 = 75 - 10 = FHAR D PYF-55 YR i AR LE K a1 il 2 28K

Table 2 Area ratio of 10,11 — dihydro — 10 — hydroxycarbazepine to the internal standard and parameters of the calibration curves

Concentration Calibration Calibration Calibration Calibration Calibration Calibration Calibration
N curve 1 curve2 curve 3 curve —4 curve -5 curve —6 curve —7 Mean
(g~ 1) (cc) (cc2) (cc3) (cc4) (ccs) (cC6) (cc7)
0.03 1.28 1.84 1.43 1. 56 1. 60 1.28 1.49
0. 06 2.37 3.34 2.79 3.27 2.92 2.47 2.66
0.30 10. 65 14. 16 11.23 13.11 14.31 12.44 13.13
0. 60 24.76 31.27 20.74 31.45 28.76 26.91 27.64
3.00 97.67 134. 87 112.38 146. 31 154. 47 135.76 121.43
6. 00 209. 13 253.81 229.03 280. 34 263. 04 263.52 256.93
Slope 35.70 46.20 36.90 48.20 47.40 43.80 42.80 43.00
Intercept 0.21 0.48 0.37 0.15 0.15 -0.07 0.18 0.21

F®3 ABE ML BRI 10,11 - 78 - 10 - BIERDPFKIE (mg - L)

Table 3 Back - calculated concentrations of 10,11 - dihydro — 10 — hydroxycarbazepine in standard plasma samples (mg - L")

Concentration Calibration Calibration Calibration Calibration Calibration Calibration Calibration
. curve 1 curve 2 curve 3 curve 4 curve 5 curve 6 curve 7
(mg - L70) (cc1) (CC2) (CC 3) (CC 4) (ccs) (CC6) (CC7)
0.03 2.99 x 102 2.93 x10 2 2.88 x1072 2.91 x10 72 3.05x1072 3.07 x1072 3.05x1072
0.06 6.04 x10 72 6.19 x10 2 6.56 x10 2 6.46 x10 2 5.85 x10 72 5.79 x10 72 5.80 x10 2
0.30 2.92x107! 2.96 x10 ! 2.94 x10 ! 2.69 x10 ! 2.99 x10 7! 2.86 x10 ! 3.03 x10 !
0. 60 6.88 x10 ! 6.66 x10 ! 5.52x107! 6.49 x10 ! 6.04 x10 ! 6.16 x10 ! 6.42x10 7!
3.00 2.73 2.91 3.04 3.03 3.26 3.10 2.83
6. 00 5.85 5.48 6.20 5.81 5.55 6.02 6.00

PRUEHIZR 6 DU (n =6) , BRI E 7 R
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Figure 2 Histogram of the uncertainty components in the deter-
mination of MHD in human plasma by ultra performance liquid

chromatography — tandem mass spectrometry ( UHPLC - MS/MS)
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