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Simultaneous Determination of Imatinib and N-desmethyl Imatinib in Human Plasma by
Two-Dimensional Liquid Chromatography and Its Clinical Application

KONG Ying!, LIU Hong!, PENG Hongwei!, JIANG Xuehui?, ZOU Deqin', XIAO Xiong', WANG Feng?,
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410000, China; 4.Institute of Clinical Pharmacology, Jiangxi Academy of Clinical Medicine, Nanchang 330006, China)

ABSTRACT: OBJECTIVE To establish a simple and sensitive method based on two-dimensional liquid chromatography for
the determination of imatinib and N-desmethyl imatinib in human plasma. METHODS Samples were directly injected and
analyzed after simple deproteinization pretreatment. Samples were preliminarily extracted and separated with on the
one-dimensional chromatographic column Aston SX1(3.5 mmx25 mm, 5 pum), and transferred from the one-dimension
chromatographic column to the two-dimension chromatographic column as Aston SCB(4.6 mmx125 mm, 5 pm) through the
intermediate column Aston SCB(4.6 mmx10 mm, 3.5 um) for secondary separation analysis. The one-dimensional mobile phase
was CAA-1D extractant with the flow rate of 0.8 mL-min~! and the two-dimensional mobile phase was imatinib-2D flowing
phase with the flow rate of 1.2 mL-min~!, the column temperature was 40 ‘C. The concentration of imatinib and N-desmethyl
imatinib were tested under the the wavelength of 264/235 nm. RESULTS It was found that the plasma concentration of
imatinib and N-desmethyl imatinib showed a good linear relationship with their peak areas over the concentration range of
13.44—1 400 ng-mL~" and 13.17—1 372 ng'mL"!, respectively(?=0.999 9, 72=0.999 9). The mean recoveries obtained from three
concentrations of imatinib(33.60, 896, 1 120 ng'mL') and N-desmethyl imatinib(32.93, 878.08, 1 097.6 ng'mL"") were higher
than 96% and 98%, respectively. The intra-day and inter-day RSD for imatinib and N-desmethyl imatinib were both <5.0%.
CONCLUSION The method showed good accuracy, good reproducibility and high degree of automation. This method is more
superior than traditional HPLC and can be applied to determine the clinical plasma concentration of imatinib and its
pharmacokinetic studies.
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Fig.1 2D-LC-UV chromatograms of imatinib and N-desmethyl imatinib

A-blank human plasma; B-reference solution of imatinib and N-desmethyl imatinib; C-plasma from patients after administration of imatinib;
1-N-desmethyl imatinib; 2—imatinib.
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2 FHERANEFFFLERFESHETEREGEE

BE 11— R 13.44 ngmL!, N-EZHFFERWE 13.17 ngmL'; BdE -0 LBk 44.80 ng-mL', N-J5 H 0 2 3% Jg vk i
43.90 ng-mL1; H¥E 3-SR WRIE 112.00 ng-mL', N-EHJHEREHRE 109.76 ng-mL'; #4fE 4 L8R e Wk 280.00 ng-mL!, N-ZEH {15
BB 274.40 ng'mL'; Hidls S-PHEL B JEWREE 700.00 ng-mL!, N-FEHI PR E K E 686.00 ng-mL'; HidlE 6~ L JEHEE 1 400.00 ng-mL!,
N-EH P B E 1372.00 ngmL'; 1-N-EH P #e; 2~ %e,

Fig.2 Chromatograms of various concentrations in the standard curve of imatinib and N-desmethyl imatinib

Data 1-Concentrations of imatinib and N-desmethyl Imatinib were 13.44 ng-mL~" and 13.17 ng-mL"!, respectively; data 2—concentrations of imatinib and
N-desmethyl imatinib were 44.80 ng'mL~' and 43.90 ng-mL"!, respectively; data 3—concentrations of imatinib and N-desmethyl imatinib were
112.00 ng'mL~" and 109.76 ng-mL"!, respectively; data 4—concentrations of imatinib and N-desmethyl imatinib were 280.00 ng'mL"! and 274.40 ng-mL"",

respectively; data 5—concentrations of imatinib and N-desmethyl imatinib were 700.00 ng-mL~'and 686.00 ng-mL"!, respectively; data 6—concentrations
of imatinib and N-desmethyl Imatinib were 1 400.00 ng-mL~" and 1 372.00 ng-mL"!, respectively; 1-N-desmethyl imatinib; 2—imatinib.
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Tab. 2 Limit of quantitation of imatinib and N-desmethyl
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Tab.3 Determination of extract recovery, intra-day and inter-day precision of imatinib and N-desmethy imatinib(n=5)

) H N (n=5) H [E(n=5)
2y W mg-mL! REURISCR /% —— ——
I %E At /ng-mL! RSD/%  MEWE/% MEM/mgmL!  RSD/%  UERHE/%
PEERE 33.60 96.70+3.51 32.56+0.41 13 96.90 32.41+0.51 2.1 96.46
896.00 97.38+4.07 891.86+2.52 0.3 99.54 895.24+6.18 1.1 99.92
1 120.00 98.01+4.56 1 086.36+43.80 4.0 97.00 1 104.95+32.85 32 98.66
N-EH O e 32.93 99.42+5.57 31.46+1.03 33 95.54 32.12+0.80 2.5 97.54
878.08 99.62+4.29 874.07+4.06 0.5 99.54 874.74+4.41 0.5 99.62
1 097.60 98.80+6.17 1033.13+4.36 0.4 94.13 1027.74+31.49 3.1 93.64
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Tab. 4 Concentration of imatinib and N-desmethy imatinib
in plasma from patients after administration(n=10)
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3 B GIST 63 400 1105.84 391.73
4 B cML 24 400 1 680.00 505.15
5 B GIST 57 400 765.63 351.84
6 ¥ GIST 53 400 1149.47 201.76
7 %& GIST 56 400 2226.12 210.77
8 %« CML 51 400 1053.93 330.97
9 4 GIST 43 400 2227.41 626.88
10 Y GIST 45 400 107.00 162.47
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IPETE R TS N 5 I AR 2 R A2t C R
(1?=0.999 9, 12=0.999 9), HAG M KR Kz [] iR 41
P HPLC it —5 i k. ARG AW ZE I PR A I 4
P, AN B E AL 2 e B 22 AR, iR
H IR e I 2 e B RT M O A o R R =
1 400.00 ng'-mL™", -5l & 77>4 000.00 ng'mL"',
U RPRA T Z TR E R, ST, AR5
PLE— 25 KA S8R e Je N-2< i B85 Je il Ze ik
JL IR, FUK O 25 % e A e il 4 I VR EE S =
5000.00 ng-mL~" &FXF H R 5 TAE b H B R
TEREFEAAS BE B A A A5 50, HRe ISR AE AR 4 C
TR B 20 CRASHT I ORAE , BIATRZE R
o M S0 P LK B TR e R R H R TR TR AR
IYHIE T 4°C. 24h, —20°C. 30d A H:
WIS EARTE B, SEREBAELANT, T
DR e R AR IRt R, SRR e
VR FEARIN TAE TP AR A AR RS 5 KA
3.4 PRI,

AR Ty ¥ 1 R RS I AP 3 e B I AR ™
Y, WAk — 2B 05T A R U AR A i A 2h
RN I WIS i RN 2 S I B AU ESE SN
PR R A A 22 5, B I DA 2 U Rl AR 4 i 245 ¥k
JE RN 25 F I 25 A RS T SR e A 2
IR, BEERAE DRI R A 2
BRI 2 Wk B WS 48 5 R TR 2. (A

AR 2h 5 2022 48 9 A% 39 5 17 1
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