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Simultaneous Determination of Carbamazepine, Lamotrigine, Clonazepam, Diazepam and Oxazepam in
Human Plasma by UPLC-MS/MS

WANG Wei, LIU Yongsuo, QIAO Shi, LI Qingyan*[Civil Aviation Medicine Center(Civil Aviation General Hospital),
Institute of Aviation Medicine, Beijing 100123, China]

ABSTRACT: OBJECTIVE To develop the method for concentration determination of carbamazepine, lamotrigine,
clonazepam, diazepam and oxazepam in human plasma. METHODS UPLC-MS/MS was adopted to analyze plasma with
protein precipitated by methanol and sulfamethlazole(SMZ) was used as internal standard. Plasma samples were separated on
Waters ACQUITY UPLC HSS PFP(2.Immx100 mm,l.8 pm) column with aqueous solution(0.1% formic acid 5 mmol-L™"
ammonium acetate buffer)-0.1% formic acid method(0-5 min, 35 : 65—10 : 90) as mobile phase, and at a flow rate of
0.2 mL-min"'. The protonated ion of samples was detected in positive ionization by multiple reaction monitoring(MRM) mode.
The target compounds carbamazepine, lamotrigine, clonazepam, diazepam, oxazepam and SMZ were quantified with m/z 237.0
—194.06, m/z 255.98—144.95, m/z 316.01—270.0, m/z 285.04—193.07, m/z 287.02—241 and m/z 253.96—91.97, respectively.
RESULTS The liner calibration curve of carbamazepine, lamotrigine, clonazepam, diazepam and oxazepam were obtained in the
concentration range of 2.4-600 ng'mL™' (7=0.999 7), 2.52-630 ng'mL™"(=0.992 0), 2.08-520 ng-mL™'(+=0.997 9), 2.28-570 ng'mL""
(r=0.998 2) and 8.0-800 ng'mL~'(+=0.999 2), respectively. The lowest detection limit were 0.24 ng'-mL™', 0.63 ng'mL™,
0.52 ng'mL™", 0.57 ng'mL"! and 3.2 ng'mL"", respectively. The RSD of inter-day and intra-day were less than 15%. The relative
recovery was more than 70%, and the RSD was less than 15%. CONCLUSION The method is accurate, sensitive and suitable for
blood concentration monitoring and pharmacokinetic study of carbamazepine, lamotrigine, clonazepam, diazepam and oxazepam.
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Fig1l The chromatograms of carbamazepine, lamotrigine, clonazepam, diazepam, oxazepam and SMZ

A-Blank plasma; B-Blank plasma-+treference substance+internal standard
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Tab 1 Regression equations and calibcation range

et WHEER Ry el
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Tab 2 The precision, accuracy and recovery of carbamazepine, lamotrigine, clonazepam, diazepam and oxazepam in hunman plasma

e i L W RSD/ %  HIi RSD/ % _ IR

ng'mL xXts RE xts RSD
D LiRE 6.00 6.56+0.28 9.30 4.24 8.08 88.59+2.27 2.56
24.00 25.98+0.77 8.24 2.97 9.42 92.25+11.18 12.12
240.00 242.07+11.62 0.86 4.80 7.58 79.29+4.99 6.29
EoR 6.30 6.22+0.76 -1.33 12.25 4.68 87.84+3.90 4.44
25.20 26.14+1.49 3.74 5.70 6.79 98.5143.29 3.34
252.00 247.41+17.21 -1.82 6.96 1.97 95.08+4.18 4.40
SRS VG P 5.20 5.50+0.42 5.85 7.60 4.58 74.23+7.40 9.98
20.80 20.71£1.17 —-0.42 5.64 2.15 87.43+4.07 4.65
208.00 200.64+5.37 -3.54 2.68 427 87.81+1.55 1.77
Hh 7 P 5.70 5.49+0.38 -3.68 6.91 3.99 71.99+2.66 3.69
22.80 23.61+0.73 3.54 3.09 3.24 87.57+2.98 3.40
228.00 219.11£13.32 -3.90 6.08 0.77 86.75+2.66 3.07
LU ipe 8.00 7.75+0.58 -3.13 7.46 1.10 70.91+5.36 7.56
32.00 31.87+1.89 —-0.42 5.91 2.46 83.84+7.71 9.20
320.00 321.98+10.53 0.62 3.27 3.88 78.36+2.08 2.65

246 et EH S MEAWIR. . mkE
PR FESL, 230 T = 24 CHitE 6, 12 h, T
—20°CUKFECE 15 d, T-20CUKFHEGRAT - I 1%
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Tab 3 The stability of carbamazepine, lamotrigine, clonazepam,
diazepam and oxazepam in hunman plasma

e W/ =ik RE/% UKFE RE/%  VRRh3 &
ngmL”  6h 12h 15d RE/%
R HT 6.00  -10.26  -5.55 8.03 -8.08
24.00 10.99  —4.21 12.95 9.35
240.00 7.60 3.36 -3.98 12.00
hr b=k 6.30 8.19 1297 14.82 18.93
25.20 9.61  11.41 13.93 8.47
252.00 9.63 1222 0.45 13.82
EWTiME 520 -13.54 1.54 7.18 -6.39
20.80 474 —-6.09 10.25 12.19
208.00 8.99 0.07 2.48 8.56
b G 5.70 14.76 0.78 4.41 13.98
22.80 10.15 1.50 -3.57 13.86
228.00 1342 -6.52 8.04 6.53
By 8.00 8.89  11.33 5.75 8.17
32.00 -0.19 -6.71 13.12 -1.99
320.00 13.99  12.36 12.76 11.53
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