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Determination of voriconazole blood concentration
by two—dimensional liquid chromatography

SHI Xiang—fen, LIU Shuai-bing, SUN Zhi-yong, ZHANG Xiao—jian"

( Department of Pharmacy , The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China )

Abstract Objective: To establish a method for rapid determination of voriconazole blood concentration by
automated two—dimensional liquid chromatography ( 2D-LC-UV ) and apply it to clinical practice. Methods: The
sample was directly injected for determination after being deproteinized. The sample was preliminarily separated on
one—dimensional Aston SC2 column, then was trapped on intermediate Aston SH column ( 3.0 mm x 10 mm, 5 wm )
and separated by two—dimensional Aston SCB column ( 4.6 mm x 100 mm, 5 pm ). The mobile phase of the one—
dimensional and two—dimensional liquid chromatography were VCV-1D ( flow rate was 0.7mL * min™' ) and mixed
mobile phase [ VOPI-1 organic—VBPI-1 basic —~-VMPI-1 acidic (30:48:22) ] (flow rate of 1.0 mL * min™" ) ,

respectively. The column temperature was maintained at 40 °C and the UV adsorption wavelength was set at
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262nm. The established method was applied to the patients with kidney transplantation to monitor the voriconazole

blood concentration and the preliminary results were evaluated. Results: Under the established chromatographic
conditions, voriconazole was separated well from other impurities and linear range was 0.38-12 pg* mL™
(r=0.999 9 ). Voriconazole had a complete chromatographic peak within 10 minutes. The recovery of the method
was higher than 95%. Intraday and interday precisions were less than 5% and the RSD of stability test was less
than 5%. A tolal of 280 voriconazole blood concentrations were measured in 79 patients addmitted to the kidney
transplant department. In the routine dose of voriconazole,55% of the patients did not reach the therapeutic
comcentratin, and 10.4% exceeded the safe concentration, accounted for 34.6%. Conclusion: The eatablished
method is simple, rapid, accurate, stable, highly automated, independent of specialized technicians, and is
suitable for rapid detection of voriconazole in hospitals.

Keywords: automated two—dimensional liquid chromatography; voriconazole; blood concentration; treatment drug

monitoring

AR, A S B I RING T AT SRS E
FERIE 2, O K B R DL SO N TR A AR
S ANTEIGIT B R, R A AR 28 P L JE% 3 (invasive
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J& TE AR =R BT LB 24, AR 7 e F2 %=
ZEVEIN R TR (T SR (R 2B E SR R B R TR T
Tl ) JE A AR i E v R T R B A
T E e AR S e A Py AR AR R 25 0
3715, JFHAZ CYP B R 2C19.3A4,2C9 45 HYHEEA
2SS , AR ST HEMR M 245 9k A 2 S k0
Il R _F 221 R A I 28 22 TG T2 0T 1L 245 v
FERMEZ R, G AR ST R I RTR YT 24
P, LAGE K Bp AR 2R 2 28 SEIRAM AR 2 . AR
SCR FH 2 = ORURE 0 3 3 7 0 2 AR ST A I 24 vk
JER T, TR 79 24 B A Z A T T 280 A
DU, I X W25 A TR0 VERT
1 #
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VCV-1D B g AH . OPI-1 A5 HLF 2 AH . BPI-1 B P I

A MPI-1 JishAH . ACP-1 £ E ] . ACG {34771
(X0 T PR R AR A PR A R ) 5 dliidoK R ia %
4ok s 25 A S M (AT Baa A YR A
FRAAHE] Do
2 AEEER
21 @SR Bk RG D, RA Aston SC2 4
T HE (4.6 mm x 25 mm, 5 wm), %t 3 A 4 VCV-1D £
3 H, i 0.7 mL - min'; 2R JT Aston SH 5% £ #: (3.0
mm x 10 mm, 5 wm), WA REEK, 56 g0k 250
1, 5K HH Aston SCB (4.6 mm x 100 mm, 5 pm ) (4354, i
S A OPI-1 A HLES s AH ~BPI-1 58 1 £% 34 AH ~MPI-1
B A (30:48:22), i # 1.0 mL - min™', FE 7 40 °C,
LM 4 262 nm, SR FHAE BEVRI, EFF i 200 Lo
ARSI AR : 0~1.89 min 58 URE A HEREFIER
— O3 B 5 1.90~2.85 min HFRYEE S 2 b A
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2.3 R R E 227 TR X AR &
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A. 25 1L (blank serum ) B. AR 37 FEMERS IR & ( voriconazole reference
substance ) C. 8 IRZ4 )5 MIERES ( serum sample after administration )
1 KR 2D-LC-UV &igE

Fig.1 2D-LC-UYV chromatograms of voriconazole
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Tab.1 The recovery, intraday precision and

inter—day precision

e B
( precision )
= = N
A EhjeR H i
2 551 (added )/ ( recovery )/ HN .
. (inter—day )
(‘group ) (pg- % (intra~day ) (n=5)
mL™) (n=6)
C/(pg+ RSD/ C/( pg+ RSD/
mL") % mL") %
=5 (high ) 6 98.5+2.0 591+0.12 2.1 582+0.13 23
F1 (medium ) 3.6 98.0+2.5 3.53+0.09 2.5 3.50+0.06 1.9
1% (low ) 1.2 98.3+23 1.18+0.03 2.3 1.15+£0.03 23
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Tab.2 The stability of blood samples

N i3 |-| 2257
e I 5 S B

o ( concentration )/ (mean value )/ RSD/%
(test conditions ) o o
(pg-mL™") (pg-mL™")
ZFEIRFE 24 h(stayed 6.0 5.86+0.14 24
at room temperature 36 353 50,08 22
for 24 h)
1.2 1.17 £0.41 3.6
Tl 3 K (frozen 6.0 5.85+0.12 2.1
and thawed 3 times 36 1534007 20
repeatedly )
1.2 1.16 +1.14 3.1
—20 CHRAF 30 d (kept 6.0 5.83+0.12 2.0
for 30d at 20 °C ) 36 3534005 15
1.2 1.16 £0.04 3.9
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