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[HE] BB SETA AR LB R EGFE, A TRMNEERAABEZLGHOEZIK
MR vk 25 R E 0 KA, Fik KRR &A0URAR E# % (HPLC) #t 47 M 52 , &% 42 4 Eclipse XDB-C18 42
(4.6 mmX150 mm,5 um) ; F 348 4 F 855/0. 2% BEBR 7% (V/V=65:35) ;420 )% K 4 256 nm;iAik 4 1. 0 mL/min;

R HRETHRELREOE, ERFFTRESN, FRFTENLTEE KB FEELSRES SFRELY
T kAT ~~%44:mk;&v§aﬁémzzﬁéﬁuﬂ'lko R FAEWMKAEO0 204~10.2 pug/mLKELE RE®ELZRR
#F(r=0.999 9) K L ARG AT Al 4 4.5 min, B W, B A45 % E (RSD) 5 /&4 & (RE) 3 <10%, 3 B e M F
91.1%~95. 1% BR AR 3 Ferd iy 21 45 2 *z%ﬂ' 176 B HBEAF B EFELGY, L P 144(82.4%) &%
R e e 25 R EAR T R SCE B TR 46 R A A A2 FE X LG9 0 & 5 R EERZORERB A, AR
SRty 36 P AE L EE P IS5 (13.9%) BE KR I R R R TAHZER TR, &t AFEAEH
& AT, AR et A T AR L R AR A AR AR Zad e

(X8R 24 A48Tk 2 Bvk s f 25 R E
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Establishment and application of HPLC method for blood concentration of voriconazole

CHEN Ming,ZHAO Guan-ren, Xl Na’
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[Abstract] Objective The aim of this study was to develop a method for the determination of voriconazole concentration
in plasma, which can be used to monitor the changes of voriconazole concentration in patients with tuberculosis after concur-
rent use of rifampicin. Methods The chromatographic column used was Eclipse XDB—C18 column (4.6 mm * 150 mm, 5 mi-
cron) by HPLC. The mobile phase was methanol/0. 2% acetic acid solution (V/V=65:35). The detection wavelength was 256
nm. The flow rate was 1.0 mL/min. Plasma samples were injected and analyzed at room temperature after protein precipita-
tion by methanol. The specificity, linearity, precision and recovery of the method were investigated and the plasma concentra-
tion of voriconazole was determined by the established method. Results The established method had a good linear relation-
ship (r=0.999 9) and a linear range of 0. 204-10. 2 pg/mL, which covered the effective concentration range of voriconazole.
The retention time of voriconazole was 4.5 min. The intra—day and inter—day precision (RSD) and accuracy (RE) were less
than 10%, and the recovery was 91. 1%=95. 1%. During the sample determination, 17 of 21 tuberculosis patients were treated
with rifamycin. Among them, 14 patients (82.4%) had blood concentration of voriconazole lower than the lower limit of ef-
fective range, and the blood concentrations of 4 patients without the use of rifamycin were within normal ranges. Among 36
non—tuberculosis patients, only 5 (13.9%) patients had blood concentrations of voriconazole lower than the lower limit of ef-
fective range. Conclusion The established method was accurate, stable, simple and fast, and suitable for the high—throughput
determination of voriconazole in vivo.
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SRR T H SR T TR SR R g
FR A ), G PP TR ERS LA S L L AR ST RERE (vori-
conazole) FH T X 25 F FL 14 A it 25 R 841K, # T
P o EC TR IR A g R 2 2 W R A T I R R
FHB)—ZeBt a5 258, HoAE S CYP igsR %5 S5, nl i
b 45 = CYP G A9 I 1 BRSPS 3R R AR
HAWLG Y M 259 . X T5 IF BB i 25 4% 8
L H T L[] AR S R | T AR 37 R A AE 1A N TR
SRR — 2 MY I 259K B A Be A AR 2GR R, W AR
S FEMRAA P I 25 R R AR O R AR B A
SE—FRUER 7 CPEERY T, FH T AR il s [ s
T FH R A 25 R 25 10 235 % BB 3 AR 9 AR ST B e g 1
HRE

1 #RE5FHE

1.1 @BEEE

5% RO A 3% (high performance liquid
chromatography, HPLC) &%t ( H 4% Shimadzu /A w]) ;
6 3% 4 : Eclipse XDB=C18 # (4.6 mmx150 mm,
5 pwm) ; ff F7 F . ZORBAX SB-C18 £ (2.1 mmx
12.5 mm,5 wm); % WS AH : HEE/0. 2% BR TR %
W (V/V=65:35) (T EEFIES IR , (438 46, 55 [§ Fisher
Scientific 23 7 3 #8 4l 7K H Milli—Q 4l K Al 4%, 1 [
Merck 23 7)) s K 4 0 A =256 nm; HiiEE: 1.0 mL/
min; #EFE 20 pl.

1.2 #HmBECH

.21 mMEREMEERIE K HRKR
(XP105DR 43 #r K-, Hit -+ Mettler Toledo 23 & ) {k 57
JREME AR A 10. 2 mg (Lt 28 ke 5 Bt L
#:100%, 4t 5 : 100862-2000701) & T 10 mL 25 &
A, 50% HBE I WRE 75 2 21 FE , 15 1020 pg/mL
AR ST R W VR, A Ry it A8 A P o BBUR  E
i, FH 50% H P W M RS O 102.0.81.6.51.0,
20.4.10.2.5.1.,2.04 pg/mL FRIE TAER . FA7
ST 345 P Rl 7 R s B 5\ B 2 rh o (ARG
HULHRAE) 290 pL, 2 BIINA B ARARHE TAEW 10 pL,
A5 FIAR ST HE M BF 47 10.2.8.16.5.1.2.04.,1. 02,
0.51.0. 204 pg/mL A9 Il 3% bs v i 2o i

1.2.2 MPHREFEGEE FATRR3090 pwL =

FI IS, 2 5 oA 81.6.20.4.5. 1 pg/mL K
PRUER A 10 wl, 135 8.16.2.04.0.51 wg/mL & .
H AR 3 i B 19 1 2 TR R A
1.2.3 mMEFRHEBEE BUNKFESS 100 pLF
1.5 mLELCA A 200wl F BT TE 2R 1, iR e IR
A1 min, Z.L> 10 min(14 000 r/min,4°C) , B 15
20 pLiFFEST
1.3 HiEFER
1.3.1 LTEMZW 4O Es g (R Sz FEms
s Y ot V85 VR R 0 TR A5 o, R A T ) 00 ik Ak
M5, R HT .
1.3.2 MU Bl 2 ArvE dh 2R BE A, 3 1 2% 15
A i ) 5 D YA A B  HERE ST o DR 0 T AR
(Y)Y AERR , W BE (C) i A, 2 il Il i &, 5K
19 E LR Ty R B bR e 2R 7 2 .
1.3.3 AEMESKBBEIR IS D AR Rk
P14 0003 JOT 4 i, 8 I A R A o ) £ T iR A B
PEREST AT o BERR R B H N E LRI E 6 IR, i 220
6 d, BEFRHR BE BT EE FH x+s 2R o
1.3.4 REEWERSIE  Bus b 83 R I
SRR i, H M I A R R ot )2 T R A B A
ST Ao S5 IS 2R 1 mL, S8 2 mL
I DIE R 1, &8 O DIE RS RIS . AR
345 90 wlix L35, 40l b in A 81.6.20. 4.
5.1 wg/mL F5 7E % W 45 10 pL, 15 %) 8.16., 2. 04,
0.51 wg/mL & H A 3 Fhy B2 1 1 I WORE A, HERE 43
B IE R A, SR DE=A /A,*100%.
1.3.5 FREMERI R A K3 FPk B Y I 3K BT
FERE S 0K R KA T A8 TR AR B L 430 P 4%
IS 24 b Zead 3 YRR A5 8 PR ST e vk R AR
o S BHERE AT IR AR A, Forh & VR B O B 20 0
R A, B FE=(A~A)/AX100%;
1.4 {RILEWMINZERENE

W r DN R T 4 A B 5\ I 2 P S5 %
FFAI2 45 4% 01 TR TR e 11 55 T 0 R AR PR 2R
B ERE o ABRHE AR 18~65 2, IR FH A
7R TC LR AR I R . HERRARAE 221 N
W B O I Mg EE SO0 R B R
KR . IR AR S R I R BB 57 41,
TgE R B 21 B ARG R 36 . AR UE I Y
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BRI, A DRST R i e 24 W vk B8 R AR € ik i 7. S B

F AU (A B2 1. 5~5. 5 wg/mL) , KAk A]
B8 B T IR AR ST BRI 2 ho ARWFIE 0L BE B
BEF e B By 2 it (20181211) ,AEAG B H M FK R
[, I B G R 15 .

2 4

2.1 ETEMIE

iR e, 1 ] U BT 1, PR B I TG T
R ST ML B B ] : R=4. 5 min.
2.2 ZeEsLig

Fr i fh 2 7 BN . vY=9207.7C-166.12,
=0.999 9, 7£ 0. 204~10. 2 pg/mLiE I, LMK R
K47
2.3 EMESHEEEXR

T AT DU Y e 3 A FE R A i H
N K H TR 5 B2 BLAF, 149<10% ; i BE 8w , AE i
Z31<10%.
2.4 RENE R

SERFE . NERPATLER & b K3 Fhik
JERE GBI 91, 1%~95. 1%
2.5 TREMXE

giRWF 2, WRPATLIEL & b K3 Ak
JEE B i B AR A R <10%, & W AR 37 B s 114 i e
[Eg/5a8

2.6 fKILFEMEIMZER ENE

2.6.1 ZZBEERIEBMZARE 7621 45
SR, AT R TR A R R 2R 2 W R IR R
WA 1 24 94 5 43 53 1.80.3.23.2.12.,2.10 pg/mL,
PITEA BRI . 17 B R RI AR R R
L 14451 (82. 4% ) £ 5 AR 37 BRE M 1l 24 v B AR T %4
W TR 5 pg/mL) , Horbr 8 5 8 35 AR 37 Fe e 1fi 25
W BE L AR T LR R BR (0. 204 pg/mL) , 6 ] &
HIMZGHE F 0. 24~0. 74 wg/ml; HAx 3 B A 112
WBE3 5 1.85.4.59 [ 5. 64 pg/mL. AHF5EH 1
(B 285 4% B A5 R AT 1 RS, PRI 5 AR 37 BRE Mk i
249, 1 0. 34 wg/mLTH% 3. 86 pg/mL.

2.6.2 AFFEZRBERIREMARE 736 04E
SERZ R R 59 R IR ST R I 25 Mk B R 0. 41~
1.29 pg/mL AR TARGERE TR, 5 pg/mL) ;6 i &
HIMZGHE N 5. 85~7. 31 wg/mL, = T A BEEH _E IR
(5.5 pg/mL) ; Ho 4% 25 ] F 35 (14 1 245 ¥ & 1. 96~
5.3 pg/mL, A FHRGEEN .

BUPR S 38 JI AT B LT 23 K it B0 5 | R s , &5
B B T2 B S R 2 S BWUR E IIET
RO FLRIEY . AR ST HEMRAE Ay i ) AR AT L B
2590, AR P I 2 8 VR T B REAE 1. 5~5. 5 ug/mL

mAU mAU mAU
75 1251
1001
5001
501 751
251 250 50
251
0 . 0 0] :
1 72 3 4 5 6 . 1 2 45 6 17273747576
min min min
la. =AM 1b.  fRA7 FREMRAR I S 1c. HBEMIE
Bl1  &JE s o e
R RSLEMAEEE MR R ARBURCR (n=6)
AR 37 FREme i S FEEE (%) ) i
TERBE (% REFCER (%
(ug/mL) (ng/ml,xes) 0 H ] R (%) FEILANR (% )
e (8.16) 7.89+0.28 3.55 5.20 3.31 95.1
PRV (2.04) 1.87+0.11 5.88 7.54 8.33 93.6
A (0.51) 0.56+0.04 7.14 9.97 9.80 91.1
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F2 AR FREMENRAE A E TE (n=3)

JECEE] (h)/

ARST MR B (ug/mL) e AEE (%)
e (8.16) 0 0.0
4 1.2
8 1.5
12 1.7
24 2.1
VR 3 I 3.4
e (2.04) 0 0.0
4 2.4
8 3.1
12 2.9
24 3.5
i 3k 4.1
M (0.51) 0 0.0
4 3.5
8 3.8
12 3.9
24 4.2
TRA 3 I 4.5

A e B A RO EIE o IRIMSZEG R, AR 57 FEme A
{2 J& CYP2C19 . CYP2C9 . CYP3A4 (i Y , thJ& HoAm
il Ho ik CYP2C19 1y 3 My die i o 8K 1 1 4 7
YE R CYP B 175 T 0, 23 AR Sz R e JR AR N 1
. AR, RIS AR S REms  mT DL AR
ST SRR A i 24 Uk I S AR AR, i 245 R R — (] i
T AR AT AR 95. 5% BRIV R 7 A A
R ST WAl AS BE A L 5 B IE UK . AR AT 5 R
Hh R S W AR ST R e | R AR T AR
A M 259 B A, ST m L2, SR A 3 4k
FH R4 85 22 25 20 0 1 0 A A6 38 I 25 R 32 1 A i 1R
Py, Herp 2 461 25 7 i AR e £R ST M (200 mg bid) ,{H
2 NARBIE (i ddE , 53 A 1 490 0 25 3 v T8 R A 1 Ak
ST (300 mg bid) .

MIERBE A I B R IR T TR R R
W5 4R 31 e (0 AH ELRZ R AR IR A nDRER
7. BRE W T 35 kg TG AR ELAE R R R 2 A ek 2 0
FW) . B AR ST e e, SRR R A R 2
259 TRV, BT A S 3R 2 25 X AR ST SR WA ) 5 e

— e R A AR AR R R 2R s ARG
A s It 24 Y B AR AR S RO B P R kA
152 PRI AR 25 Z 2R 25 W) 5 19 1 8 T AS A AR ST e meke
1 JRG S 257 0 far 390 2k (4 AR 37 B | HL I R 88 hy 4 5
FR) ik [ A 20k 252 WA R SRR ot 25 v, 7 L A5 )
ARG, P Ak S R AR R R 2R .

RS SR M 1 245 3 0 2 22 SR I HPLC ) s 30
AH 3 — £ B BT 35 5 (HPLC—MS/MS) 0 s A5 {ifi 1]
M T - B I (GC—MS) ™ R B 4045 1 ik
D5 IAE o ARHIFSE HF & 00 0 2 45 4% 1 35 AR S B s af,
2B () HPLC J5 i, 45 VR 1T B R I 00, S kv Pl
B TR ST M A 50k B Y R, LA 3 P N £
PESCZR RAT, P LA JE I PRAEA T R0 2 3k 5 W
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