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[ Abstract] Objective: To establish a system of two-dimensional liquid chromatography with ultraviolet detection for simul-
taneously and rapidly detecting the concentration of imatinib mesylate (IM) and its metabolites in human plasma, and apply
it in clinical practice. Methods: Plasma samples were injected directly onto the system after protein precipitation and centrif-
ugation, and were detected by two-dimensional liquid chromatography. The first-dimension column was in version Aston SX1
(3.5 mm x25 mm, 5 pm) , with the mobile phase of a solution of methanol, acetonitrile and ammonium phosphate aqueous
solution [ V (methanol): V (acetonitrile): V (ammonium phosphate aqueous solution) =25:20:55], and the flow rate of
(0.8 mL/min) ; the middle column was in version Aston SCB (4.6 mm X 10 mm, 3.5 pum) ; the second-dimension column
was in version Aston SCB (4.6 mm X 125 mm, 5 pum), with the mobile phase of a solution of acetonitrile and ammonium
phosphate salt solution [ V (acetonitrile): V (ammonium phosphate salt solution) =38:62, PH=6.9], and the flow rate of
1.2 mL/min; the column temperature was 40 °C ; the detection wavelength was 264 nm; and the injection volume was 500
pL. Results: The chromatogram showed that IM and its metabolites were well separated from impurities. The linear ranges of
plasma IM and N-Desmethyl imatinib (NDI) concentrations were 13. 44 ~1,400. 00 ng/mL (R’ =0.9999) and 13.17 ~
1,372.00 ng/mL (R* =0.9999) , respectively, indicating a good linear relationship; the variation coefficients of the lower
limit of quantification were 5.79% and 2.77% , respectively, suggesting a good sensitivity; both IM and NDI could com-
pletely peak within 12. 80 min, with the recovery rates of over 90% , with intra-day and inter-day precision of less than 6% ,
with stability of less than 6% (relative standard deviation). The established method was performed on 10 gastrointestinal
stromal tumor patients who received IM orally. The concentration of plasma IM ranged from 300. 34 to 1,392. 07 ng/mL, and
that of plasma NDI was between 122.44 and 446. 34 ng/mL. Conclusion: The method is simple, fast, highly sensitive, re-

producible and accurate with low cost, which is suitable for clinical detection of plasma IM concentration.

[ Key words |

FR R B 5% JE (imatinib mesylate , IM) J&—Ff
/N3 I R O A R R, o3 1 Gy H,
N,O - CH,SO;, a] A %] BCR-ABL T 2 BRI M
c-Kit ZERTG T, AR 88 ) 2597, im K TR 9718
PERLA A I A ] DDRR/ Bk AR e R 1Y 1 i ) it
J&7 ( gastrointestinal stromal tumors, GIST) | & £ Ik B
A0 MU A . IV TE AR N 32 SR FR A 1 2
N-{4-FE-3-[ (4-HEBE-3-MEIE-2-J8 ) B 5k | R Ik | 4-
(R IBR-1-F ik ) 24 5 Jiie (N-25 YR T 5 2, N-
Desmethyl imatinib, NDI) , H: 2454 5 R B Z54H 0L, H.
IM AR H RN F-38 1) 25900 A LR A A P 22
S R AR 22 2T 22 IR ST A IML I 24 e
R R RN AR 5 A7 AE AR SEHE ™l I R 3
A7y ) L 24 i M OO0 e RS 2 1 R 5 P 24
T7 & BRI T P BA B2

T 4E A 8 3% (two-dimensional liquid chroma-
tography with ultraviolet detection,2D-LC-UV) & 4
4 3 2D-LC-UV 45 10 5 15 3 o OB 4 1%
(high-performance liquid chromatography , HPLC) {¢2H
AT B I 5E o BT B AR % £
15 B Shdbreas , — OISR, PRI RS, 40
TR, SO I A 2 AL B 5 I WRORE A 48 Sl Ak Ak B
Ja A& 25 9 HPLC #EA7 R 0o RARZE 1 L
B, A SR I g B T 7 — o [ B
e rf IM R NDL 2 1 7 i, B4 — 4R

Two-dimensional liquid ; Imatinib mesylate ; N-Desmethyl imatinib; Plasma concentration; Clinical application

A RS (VLT IR LCL) dEFE  HAR % . —
HEROMH 03 R G0 (LLF R FR LC2) #EFE =25 38,
LC1 #EFf R 5N A shitRege it AR R G h, B 76
Zoad —HEAE P T S — R 53 B (B 1A) s HAR9
R R A R B B — S B, A BAR
Yy s s o B IR 2 JE 5 A 2= Rl AR (] 1B) 5 LC2
HERE R (AR B — 20 B BAs G 5 ek
i, BRI a2 GRS AR FRIR O  9F 2 ik G
MEHEATIE (B 1C) %N Eiem™ B
W58 & K 2D-LC-UV @7 1@ Ik 7 BEmE L A A
S TR TR R M) 6 2 0 1t 2 vk T T kY
{H3ETF 2D-LC-UV # 7 A9 IM K HAR ™= 9 A 1fiL 24
e ARG I 3 L PN A ARG

1 HHSHE

1.1 &8

2D-LC-UV kel R 48 : 4= A 8 £ 2% 2D-LC-UV
PG MLC2420 (1 p K RS A IR A W) ) 5
HPLC {{ LC20AT( H A & HE2s F] ) 4 8 ; GH-202 74
LT KV (B — 3 A R AR s TG-16 = 55
OHLCT E R 28 A BR 2 F] ) 5 XW-80A el iR &
i (BB A AT BR S F]) 5 Mini-15K {8 5
B (WO BUBAES AT BR 2 7] ) 5 091 P8 8 4f
IKHLCPUNEE B 2B A PR AT o
1.2 #mEilFFEH

IM AR (2 EE > 99% , b 5T oo B A AR ) 3



£ 920 - I T 5 ¥AF 2021 4F

210 H % 34 %5 10 1§ J Cancer Control Treat, October 2021, Vol. 34, No. 10

ARATBRZS 7] ,420020 ) s NDI R fE it (265 > 99% ,
B i 24 SR e BFSE B L #iE5- : AB029 ) s IM (4% 41 T2,
B AR 25 20 W\, WMYS3) 5 25 [ 5 gt 3% (56 [
Gibco 24 H], #it45 :16050-122) ; £ Jif ( (i 4f, Kt

FHEIR A2 G0 A R R ) 5 R (@352, Kl
A
’ lWasle
Second pum J‘ First pump
L.
[ 1
C m uv l|| [ Waste
0.
= -

1 ZHRHEBENCRETEXTIEREZE
Figure 1.
A. LCI injection; B. Target transferring; C. LC2 injection.
UV . Ultraviolet detection.
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Figure 2. 2D-LC-UV Chromatograms of Imatinib and N-Desmethyl Imatinib

A. Blank horse plasma; B. Blank human plasma; C. Plasma sample spiked with IM + NDI; D. Serum sample after administration.

IM; Imatinib mesylate; NDI; N-Desmethyl imatinib.
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FINDI bR 2 5 #4051 2h: Y =1 011. 48X -
3526.20(R* =0.9999) , % F B 13. 44ng/mL; Y
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13.17 ng/mL;IM 5 NDI 7 & R 1948 55 R 200 &
LEBRLAN A 5.79% F12.77% ,HI/NF 6% (1),

=1 RIREER(N=6)
Table 1. Lowest Limit of Quantification (N=6)
Ingredient  Concentration Measurement ( ng/mL) Average SD RSD( %)
(ng/mL)
1 2 3 4 5 [3
M 13.44 14.13 15.27 15.03 14.71 13.19 15.41 14.47 7.66 5.79
NDI 13.17 13.98 14.42 14.35 15.03 14.11 14.78 14.38 9.19 2.77

IM: Imatinib; NDI; N-Desmethyl Imatinib; SD. Standard deviation; RSD.

2.1.3 ek ESHFE g5 FM,IM 1 NDI )
H N H RS2 BE A X R eI 22 29 /8T 6% |, [RDISR

F2 AHEBUWRERZELER(N=5)
Table 2. Recovery and Precision (N=5)

Relative standard deviation.

YITE 90% ~ 110% 2 [a], [F]R 554 28 B [ 4, FLAK
gERLE 2,

Ingredient Concentration Recovery( % ) Precision
(ng/mL) Intra-day Inter-day
Average measurement RSD Average measurement RSD
(ng/mL) (%) (ng/mL) (%)
M 13.44 107.66 +6.99 14.47 +0.84 5.79 14.27 +0.29 2.01
33.60 102.66 +2.97 34.49 +0.91 2.63 34.98 +0.48 1.38
840.00 102.46 +2.89 860.67 £13.79 1.79 851.07 £11.02 1.29
1,120.00 100.42 +0.54 1,124.69 +6.21 0.62 1,128.68 +3.51 0.31
NDI 13.17 109.19 +£3.03 14.38 £0.40 2.77 13.91 +£0.45 3.21
32.93 95.29 +2.43 31.38 +1.17 3.73 32.05 +£0.98 3.07
823.20 102.11 +1.89 840.57 £18.62 2.22 763.64 +17.77 2.33
1,097. 60 96.09 +4.56 1,054.72 +36.84 3.49 1,021.70 +£32.05 3.14

Abbreviations as indicated in Table 1.

2.1.4 REMW RS, IrATRENSE SR
RARRS AR E ) 22 29 /N T 5% , FWZTT AR E TE R

R3 HREEELER(N=3)
Table 3. Sample Stability (N=3)

VIVSRUINIS NSRS U] R e S AR N
IERRE SR A HERRIN 2 (2 3) o

Ingredient Condition Group Average measurement (ng/mL) RSD (%)
M 4°C,12h Low 34.26 £0.04 0.10
Medium 826 +8.22 0.99
High 1,074.81 £1.09 0.10
Be frozen and defrosted 3 times repeatedly — Low 32.50 £0.09 0.27
Medium 833.45 +4.60 0.55
High 1,090 +12.52 1.15

(Table 3 continues on next page)
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( Continued from previous page )
Ingredient Condition Group Average measurement ( ng/mL) RSD (%)
-80 C, 20d Low 33.97 £0.44 1.32
Medium 829.18 +4.19 0.51
High 1,078.95 +4.76 0.44
NDI 4°C,12h Low 31.38+£1.14 3.62
Medium 779.24 +£14.99 1.92
High 1,056.40 £7.62 0.72
Be frozen and defrosted 3 times repeatedly — Low 32.06 £0.07 0.21
Medium 800.59 +10.35 1.29
High 1,070.19 +4.43 0.41
-80 °C, 20d Low 31.89 £0.41 1.30
Medium 784.06 +8.19 1.04
High 1,063.32 £2.16 0.20

Abbreviations as indicated in Table 1.

2.2 IMZiR ER NI K R
ARMFFEELE T 10 72 AR IM ) GIST B & k1
uES N ﬁpﬁd)ﬂﬂiﬁfﬂiﬁ—/\qﬂfﬁfﬁ?’m,ﬁ

F4 PL2D-LC-UV E# g AR GIST BE MR E

RHARR R B <5% (IM 27 REPUNT 3. 1%,
NDIZE 5 R/ T 0. 78% ) | i L 245 e P 45 2R L

%40

Table 4. Plasma Drug Concentration in GIST Patients Detected by 2D-LC-UV

No. Gender Age Dosage Measurement (ng/mL)
™M NDI

1 Male 59 400 mg/d 1,392.07 216.45
2 Male 72 400 mg/d 1,335.21 336.51
3 Female 52 400 mg/d 1,184.79 446.34
4 Male 49 400 mg/d 1,164.25 271.25
5 Male 81 400 mg/d 1,056.06 289.60
6 Female 58 400 mg/d 932.18 243.03
7 Male 48 400 mg/d 727.79 249.16
8 Male 52 400 mg/d 706.79 173.97
9 Male 64 400 mg/d 467.62 155.40
10 Female 65 400 mg/d 300. 34 122.44

GIST; Gastrointestinal stromal tumors; other abbreviations as indicated in Table 1.
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