MR FR AN B I AL BRXT R 7 FEmE R A s il T i B R %
P17 0L 25 6 AN )55 e

ZUETR OREK ORE KIARN HRUEHAZF-WEERERLFH, B 650000)

FESES RI1T XERFRER A XEHRE  1001-0408(2021)19-2394-06
DOI  10.6039/j.issn.1001-0408.2021.19.15

B OE B IR AARERERE SR IR A A TEEEAREET QBRI ARG Yh, Tk, yuumse;
BIMER & FH 5 AT F AR vk A Akl 7 & HAARE 1T o 2h R EA S G R 40 dn 2 A m Az A (G Ak 25 e & 2h a3
A Oy ) AAE B 2h M 08 e 2 R A 45 R 3 AN — K o B o AR P B SRR T 0 IRA AR A R R R K
P8 RAARAD R o Ky RE AL R, B340, RIEMARAKIA 56 CF X284 55 Hm ik 30 min 47 R F L, 4E K&
LAARARARAZL W 4o AR R R AT AT R 2 UG, RN 4R AR 63k 0k 4 ) T 4 AP 25 M 0 e 25 0R E YA e 48 R £ 7
SR AR T Akl T EBEEREEE T L RAFRZ 56 CT X I8BAE S A 30 min REBIR A BT kT4
KRG, REBIK P B R KT iR fn AR AP B3k 4 25 4 6 b 2 3R A 45 R e AR 2390 T 15% . 4k R 4tk
A &3 I o RATA P R Rk A Rk e T B E AR A AR T 60 2R E R, ST R R 56 CF KB R4 & 5 e 3 30 min 69 7
et e R ARARIAT R
KR RE A A T EE AR LR T R AR RAERE

Effects of Virus Inactivation Treatment of Plasma Specimen on Plasma Concentration Determination of
Voriconazole, Linezolid, Vancomycin and Teicoplanin

LI Honglian, ZHOU Qiong, ZHANG Jun, HUANG Hua, WANG Jingjing, YAO Qin(Dept. of Clinical Pharmacy,
the First Affiliated Hospital of Kunming Medical University, Kunming 650000, China)

ABSTRACT OBIECTIVE: To study the effects of virus inactivation treatment of plasma specimen on plasma concentration
determination of voriconzole, linezolid, vancomycin and teicoplanin. METHODS: The remaining plasma of 36 inpatients in our
hospital after routine blood concentration examination of voriconazole, linezolid, vancomycin and teicoplanin were collected as
specimen (9 drug-contained plasma specimens for each drug), and merged into three different concentration levels (low, medium,
high) of mixed samples according the results of routine blood test. Then the mixed samples with different concentration levels were
divided into inactivated group and non-inactivated group, with 3 samples in each group. The inactivated plasma samples were
heated at 56 °C for 30 min in metal bath with constant temperature. Non-inactivated group were not treated. After pretreating plasma
sample of 2 groups, 2-dimensional liquid chromatography was used to detect plasma concentration of the four drugs; the difference
of detection result between inactivated group and non-inactivated group were analyzed. RESULTS: Plasma samples containing
voriconazole, linezolid, vancomycin and teicoplanin were still stable after heating at 56 “C for 30 min in metal bath with constant
temperature. Compared with non-inactivated group, relative error of plasma concentration detection result of above 4 drugs were all
lower than 15% in low, medium, high concentration mixed samples of inactivated group. CONCLUSIONS: Plasma samples can
be inactivated by heating at 56 C for 30 min in metal bath with constant temperature, when the plasma concentration of
voriconazole, linezolid,, vancomycin and teicoplanin are determined by 2-dimensional liquid chromatography.

KEYWORDS Voriconazole; Linezolid; Vancomycin; Teicoplanin; Plasma concentration; Plasma sample; Virus inactivation

I B AR Y 2 T U N R A A e 4, a0 B 5] A 0 BN e RO B il R S5 2 1 A T K aE AN Ak

A SR AR G| K 0 AR SRR JRA T 28 MUBT B el 100 A, A AR 7 IR B M R B

AR A AT & R abera At GRS A AR e el IR

LI H (No.L201614) ; ZFA B R AT AR AARFIH (No.  CIRIGHE MW 1EHE e ALHE R AGH& RIS e %
H-2017051,N0.D-2018043) 5 B W B Bl A 24 0F 5% A A1 34 (No.2020- R R R TR I B AEHE R ARl

S119) T R AT R B R T 24

AL BT K22 . E-mail : 2736553403@qq.com N o
SO R T2, B L. BFE 7 iy, OB BURTREI B 2B 1

% :0871-65324888., E-mail: 23357999@qq.com T RBCR 25 A TR BRI 0 AR R R A s

- 2394 - China Pharmacy 2021 Vol. 32 No. 19 tPEZGp; 2021 A 32 555 19



T &R R R T IR R E R AT 25 (H
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TDM,
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RAAVR B A% 4R 0 AU, 75 A AU AR AS SR AR (L A
IR I 5 A BT AR~ MHOCHFSE RSS2
99 B IUAE 5, HCFH T2 W7 i VA AR AT AR ek, i
TDM SE55 % A 5 75 B 3 A0 BREE K 19 I b A, DR e 7

N M I 24 9% P ARG I 238 SR MR Pk B B TS, X BE BN

B2 B IR S 1Y MRS AN R A T K TG b 3, R A
I8 5 R AR, 56 °CIN N 30 min BE A £ 475 I B 5055 Jir
A N2 G e BB B L DL IS T SR AE I B R i 2
TAET A TG B A S A5 G M PRAR AR (1) X
Tyt ABSR TG ARAS J5 SEA TR, 2 75 2352 )
TDM 45 L w14 TC R G PERHIESE . A AT 2 H
43 B I IR S8 % AR A IR TG Ik . A
TR L, S IS AR L, T3 E 4w 7 K
T A TR R R R Y — RS AT B A i TR A2
SYG Y AL BTz N T R R Y R P Ak
PR R AR AL 56 °C Ul TR 4 JE T A
30 min ) G J7 1R B AR S7 BRI R s e e i B R
R T W IR ARAS A T R AP IR FIZ KT ik
X bR 4 Tl 245 40 il 24 e A I 45 SR MER 1 B 5 0, A
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1.1 MRERASKIR

MHEARA R TFREE 2020 4F 4 J] 24 —28 HBGLEL
I 5 i I 2 R L IV PN RN B B 2 Y 36 34
(e = £ 7 1 U KNVl AL S PN Y S e |
BERTHBE S W], A BB O HERR B R R
B SO R DU R, o AR SE TR TR ISR AR A X Oy
SBT3 . DG T ASBIF S i I SR A
A A A O RIS DG R SR g i A TR R
1.2 EFENHE

AHIGE FHE Y EZALER A FLC2420 4 A 5h — 4k
TRAH TSRS A GH R TER R R A PR A\ ) (MX-S 7Y
Vortex Genius 3 Jig % 1 & # (15 & IKA /A 7] ) .5804R 7Y
PRI 7 33 U ML (12 =] Eppendorf 23 /] ) \MK2000-1 %
2 I A (BUH BLBA 28 A PR 23 R ) L SAS67120 Y Sim-
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plicity 47K (#: [ Millipore 23 7] ) 45 .

1.3 FEHRBSIKA

ACP-1 EE 7] . ACG £ | API-1 FR 1S shiA |

BPI-1 P #% 2l #H L OPL-1 A5 HLA% 2 AH (P 2 Jifs - H i)
MV V-1X FEAZEBOR (RI7K-F ) \VCV-1X FEAR B
(BI7K-Z.0E-HEE) .CAAFEARZERUR (BI/K-2 08 ) RS
JRE MR A T i (5 20190723 , 3 v i 43 714 0.48 . 1.20
2.41.6.02.8.43,12.04 pg/mL) Ak 37 BEWE 5 45 5 (35
20190822, 5t 2 Vi BE 43 51 K 1.19.,4.75.8.91 pg/mL) . F
2 W A U (L5 20190911, J5t 2 ¥k J3 43 3114 0.18
0.92.2.29.5.72.12.70.21.17 pg/mL) | ZS MR B i (Gt
520190360, JitH v J& 43514 3.21.7.06 . 14.11 pg/mL) |
T aE R RCE S, (45 20191102, J5T F v B 4351 4 0.97
2.44.9.75.24.37 34.11.48.73 pg/mL) Ji a2 Tk Git
520190702, G FE Uk 4314 5.04.,20.14,37.76 pg/mL) .
BT R UM (b5 20190921, BT ¥ FE 43124 5.01
10.82.27.04.,45.07.75.12.125.20 pg/mL) i 7 Fds
i (3520191028, Ji 5 4 B2 43 1) 4 10.02,62.20,100.16
pg/mL) FIZS LA IMIR 50 [ 5 B R R A BR A A 5
s Ry i, KO SE g A il 2ikoK .

2 FiEEHR

2.1 \iE&H

211 fRI7 MR B (3% 4548 LA Aston SC2 , Aston
SH #l Aston SCB iy (4,341 ; LAUK - £ - FH (300 : 100
100, V/VIV) y—4E 55 i sh A, Y4 4 0.8 mL/min; LA £
% -BPI-1- API-1-FH % (38:30.2: 15: 16.8, V/IVIVIV) N —
Ay s A, k4 1.5 mL/min; HH4RIE47090.01~2.00
min NHIGFE A2 BB A], 2.00~3.25 min & HARZH 504
FRIHA], 3.25~10.00 min A H A5 25 43 K6 I s R] 5 4G 5%
K4 262 nm; RAEAZH 2.00 Hz,

2.1.2  FIZSMEREAEIN 3% 25 F L Aston SNCB ., As-
ton SH Hl Aston SCB iy &34t ; LL/K-H i (50 : 50, V/V)
T —AEFEFLSNA, Fi A 0.8 mL/min; A Z i -API-1-F
(10:55:15, V/V/V) i —H4EZE i shAH , i 47 1.5 mL/min;
FFURIZ 1T 0.01~3.00 min A #IEE i 4r B IFE] , 3.00~
4.30 min A H R4 70l 2R 7] , 4.30~11.00 min & H #R
ZH YA E] s KK A 268 nm; SRAEHH N 2.00 Hz,,
2.1.3 Il ERAWAATESEME DL Aston SC2 ., Aston
SN il Aston SX1 K (384T ; LUK -2 JiF - H (700 : 100 :
100, V/VIV) —4E 55 i sh A, i id 4 1.0 mL/min; LA 2
Ji&5-BPI-1-API-1 (18 :34: 48, V/V/V) }y 45 i shAH , i
M 1.0 mL/min; JF45i8 4719 0.01~1.20 min N ¥ 2% kf
b Ay B I IE]  1.60~2.70 min S H A5 2H 43 4 4% i ]
2.70~4.30 min > H A5 20 43 K6 DU B[] 5 A6 000 35 1 232
nm, REENH R 2.00 Hz,
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2.1.4 BER TR @SS Ll Aston SRC ., Aston
SN Fl Aston SCB N {(Aifitt: ; LL/K-Z 05 (78:22, V/V) h—
e H R S AR L Ji 3 9 0.8 mL/min; DA Z 1% -BPI-1-API-1
(37:23:40, V/VIV) R YL shAH , i 4 1.2 mL/min;
FFURIZT T 0.01~0.80 min AL 2 5 HFE], 2.00~
4.00 min A H R4 70l 4R I 7] , 4.00~15.00 min & H AR
LRI T A IS Ry 282 nm s SRAEAA A 1.67 Hz,
2.2 M¥EFRAHSAE

K] 442 S 6 2 5 BT AR K 512 56 Bt 3% v 25 4)
R BRI I, B REE TR A 1) 2 i 3R A B WA
¥ S REC I I 24 25 S W BT A TR 4 4 I 3 s A e R
I B A AR LA 34— A A IR AR o
SR ACE IR A TRA, SR 5 B R MR B /K- TR &
FRAR XA R KGR KIEAL, B2 3 6% o g aibhnAc
G5 BT —80 CHkAE T RAE, & .
2.3 MEFRAMKE

W50 0B AR S R ) Ak e RS R AR L
TR IEARASTE S 05T R, 1 UK 8 R, K
TG 4L 3 AR B K- 1Y 36 403 I3 43 ) i B 22 5 U iR
arVCHL A B B4 SR 05 T =UE R 4R LA 56 Cn#A 30
min 17K G o A KE 4L 36 43 13 A SR e AR A T
KIGAEH
2.4 MRFRARIFIRLER

YA 6 2 BRI 3 B AR 200 pL % 2 mL EP 85+, A
ACP-1 L MHH600 pL, #HEPRY 1 min, 285 F2L 14 000
r/min 5.0 8 min; BUZ0 5 B9 I 650 pL % 1.5 mL ik
FERH, INA ACG AR-#771 65 uL, IR 545
2.5 MEPATAGYIRERNNT ZEER
2.5.1 FREGEMMRE  Bes AN 4R 25 AL
HENL S NI 5 4 2 A o o TR B, 40 il e
“QATVIR Jy R UEA T AR B S 4 2.1 TR g Sk
TP , il stk Kl . S50 oR , IR ST REmE ) e e |
TR A H BT G 0 Y OR B R 430 A 8.50
8.59.8.02.8.23 min; Ifil 5 H 14 P 5P 49 TR At 2% 5t 4
AT 4 R 25 W10 435 DU A2 5 R0 47 o 3 0 iy 0eg T Skt
PR RS, ik LA 1.
2.5.2 SMEXRRIUERTREL /137w Tk
N R A A i T B R R 2 TN [R) VR B K-
(1) 6 AN i AN 3 AN S o, 322 “2.47 00 vk TR Ad
PRI, FHe “2.17 0 N o ik SR HERE I, i S0 T A
DA 2596 BE S AR (p) (DG TRTRRCA R AR AR () 2 il A o
Mgk, 255 moR, IR BEmE FlZs e 7t 8 R RS
P77 43 B AE o e ) 0.48~11.88,1.28~18.81,2.02~
48.73.5.01~125.20 pg/mL 315 Bl P 5 Ho0G 1 FR AR 2 o6
AR (RHRT0.999 0) . brifilizl e Lotk fl K
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JHig 71 B R AN T 0 3 AN TR B 2K S B SR
BEANUR AT (0 T b 5 A T 5 A 4 #e 2,47 R Oy
DA TATALEL S AR 2. R A A R RRI E L i
ST R ICR . 8558, RS Feme R Zsmiii 7
R AR HL T B HER R 93.51 % ~101.56 % , K]
B ER Rl . R IR IR A R LR 2.
254 KEBEERIS L3R R ST HERE R 2Rk i
B R A HE BT 3R RIVR BE KT B 4 i, R4S
WA AT 5 A A #52.47 R J7 L3 TR AL P2
Joi  H 2.1 TN A SRR | e SR AR, B 5 H
WABR B A0 3 d, B H MIKE B R . 455, HIN .
H [BIRS % 58 1 RSD ¥/ T 5.0% (n=5 4 n=3) , &
WIZ 5 ok % B R
2.6 REALIR M 3 ARA RS I 25K AR I 45 SR R0

BT A TG AL 38 ) B AT ISR FEAS, 43Tl 4e 2,47
TR Iy b A TR AR BRS , F43 344 2. 17 T (a3 2 Rtk
FEDNE , 10 53 04 T RO AR AR o i e H 03 1 & 25 1) 1l
VR o RRINE 10 FRAS , BEA TN A 3 2 AN ) Jo dit
WRE B o, DARIE S SR A . S5 R R MR
FARKTELL, G AR R R AT MR FEAS R 57
SR ) A M e T vy R 2R R 2 R 114 I 24 ¥R R UK -
A XTHR 223 /N T 15% , 3278 % A 56 °C T xUfH i 4 )8
T INA 30 min (47 XIS X M AEA 34 4 R 254 1
2R AN 25 SR A B /N, PR LA 3.
3 itig

PR ST M I i e T R 2R R R I 2
JEE ARSI 53 B 5 1 AR 3 I | 1 R A £ - E IR
JR i IR S TE A A, R
2 D LA W 2 K B i A0 B RE D AR A,
FEING R N FH A HB 77 o ARSI S 0k 4R i A €
TG I AR 7 BRE AR 45 4 IR DR B R e 17 245 40 1l 24 vk
B, FLA R AR B Al R AR DGR T
A7 2> B AE T & 43 A O 25 i A0 58 4 0 O sk
WE. ARHFRR T IR BIAR SR % )5, HA S
IR & AT /MBS . 2020 JiiCH E 24 i) (PURE)
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BEIGUE R 3BT 7 A T/ MR AR A LT AR AR 1
SEE N A (AL LR W 40 T T IR RS B 0 — S =
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Figl System suitability chromatograms of voriconazole, linezolid, vancomycin and teicoplanin in plasma sample
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F1 EHZAFRE ZETCEREETRUESER
Tab 1 Standard curve equation, linear range and

lower limit of quantification

PR IGES FRfEd g B SR, pgml EETR, peml
PRI y=2.0964x 10 x+0.1222 0.999 1 0.48~11.88 048
FIBmste  y=43418x10%—47675x10° 09999 1.28~1881 128
Tli&E  y=60277x10 402353 09999 200~4873 20
BERT  y=12001x107+1.4812 09991 5.01~12520 501
F2 HEMEREER(=5)
Tab 2 Results of accuracy tests(n=5)
) A, pg/mL TEMH, wg/mL HERRIE , %
R e 1.19 120 100.84
475 ) 99.36
891 892 10011
Flzuiy 321 3.00 96.26
7.6 690 91.73
1411 1433 10156
TitEE 504 473 93.85
2014 1949 96.77
3176 3531 93,51
BEHT 10.02 10,05 100.29
62.60 6290 10047
100.16 10046 10030

®3 REBEASEREHMBIRAH 4FZGHH M ZR
ERMER (xts,n=3)
Tab 3 Plasma concentration of four drugs in plasma
specimen inactivated group and non-inactiva-
ted group(x+s,n=3)

) WK JEKIE4L, pg/mL K4, pg/mL IR, %
R fit 0.880+0.006 0.935+0.006 5.68
i 322040012 3.610+0.006 1.1
& 79500015 8.200+0.047 314
Fl ki K 24640036 2420£0.006 1.63
i 5.060+0.030 5.110£0.012 099
& 12.171£0.058 12230+0.020 049
TitEE & 2710£0.081 2.600£0.031 406
i 16.930%0.047 16.960+0.122 020
] 31140£0071 306100519 170
BEHT fit 62300091 6513+0.070 449
i 13913+0.131 15.160£0278 899
-1 320200255 35.520£0.172 1093

LRME S R S e T 5

REAEA WFSE3E T AR 7 e R s e fiie Ol d R
R T AR RN AR E G L™, {H. 56 Chm#i
30 min [ B K 5 %l JHL I 24 e 32 G T 235 SR 52 i 1)
RIER A . KRGS LI, K 56 CAKIB A
30 min JCYE 35 AR 37 R M 4 0 XoF OR: B A I 24 R R A
45 B B M AN (RS A AR AR 23 % AR I B .
AT 5 R FH 2 SORH €35 A B, e FH 3% 1 3% A
POl /NS I X ASI 25 SR A S . 3 A, TR R AR5 &
PR, 156 CAKI A 30 min K & 7 & E 25,
AN S 2R P e 8000 € 15 A I 2 2R I 2 vk R 4
R TE . H AT # I R B E AT 5C 56 C A 30
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BEAb AR GEAR e IR 56 °C 21 T 42 J8 7 in i 30

min I 75 ) 2% R i BRE 2 r T R MLRAR A, X >R

2 YR 0 T R ARG I o I 24 I R 45 R B 5 Wi () R X

BN,

25 BRI R P AR 5 D I 3 bR A AR
ST RS e T R AV LT 0 M 24 R
AR 66 °C 2 I 4B 1A AR 30 min B 75 10 I 5
PRAS AT I o AHZ% BN [R] RS 7 76 X A AR (25K
A REAFTEZE 57, 4 oK HAR 7 SR A I I, 3B 5 o — 2D 50
UEARAS (1 KT 7 22 XA I 45 SRA 52
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