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Simultaneous Determination of Lopinavir and Ritonavir in Human Plasma by LC-MS/MS
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ABSTRACT: OBJECTIVE To set up a rapid and sensitive LC-MS/MS method for simultaneous quantitative determination of
lopinavir(LPV) and ritonavir(RTV) in human plasma: METHODS “LPV and RTV were extracted with ethyl acetate. The
residues were analyzed with an Agilent Eclipse Plus-C,g column(4.6 mmx=150 mm, 3.5 pm) with the mobile phase consisted of
acetonitrile with 0.005 mol-L™" ammonium formate(0.1% formic.aeid)=90 : 10, with a flow rate of 0.5 mL-min”", temperature of
40 C. Selected reaction monitoring(SRM) using the precursor.to product ion combinations of m/z 629.5—155.1, 721.4—296.1
and m/z 614.5—465.4 was performed to.detect LPV, RTV and the internal standard(indinavir, IDV), respectively. RESULTS
The average recovery rate RSD for LRV of three levels of concentration of high (10 000 pg-L™"), medium (1 000 ug-L™") and low
(40 pug'L™), were less than 15%. The calibration. cutves for LPV was Y=1.669 9X-0.001 3, r=0.998 4, over the range of
20-20 000 pg-L™". The limits of quantitation was 20 pg-L™". Meanwhile, the average recovery rate RSD for RTV of three levels
of concentration of high (2 500 pg-L™), medium (250 pg'L™") and low (10 pg'L™"), were also less than 15%. The calibration
curves for RTV was Y=1.723 7X=3.274 8 x 107", r=0.998 7(n=7), over the range of 5-5 000 pg-L™". The limits of quantitation
was 5 pg'L™'. CONCLUSION The method provides a sensitive, accurate, precise and reliable analytical procedure for the
therapeutic drug monitoring of LPV and RTV simultaneously in clinic and phamacokinetic studies.
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Fig2 LC-MS/MS chromatogram of LPV and RTV

A-blank plasma; B-blank plasma spiked with LPV(40 pg-L™"), RTV(10 ug-L™") and IDV(400 ug-L.™'); C—plasma after a patient taking an oral single dose

of LPV and RTV tablets(400 mg/100 mg)
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B A 0.25 mL, 2 B0 7] I 25 45 vk
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5 ug' L' (SIN>15). FATX 5 RIS 20 pgL™!
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PR IDV(2 000 pg LA 123 E ol 103.7%.
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FEHEAR 3, ARSI 25 R B A 5
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By, 430 34k, BEAE S 4y, IF 5 RERE A bR AE 2
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AH VR P (R bm v v v e T AR T S AR B % . R 2%
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Tab 1 Recovery rate and within-day and between-day precision of LPV(Xx %)

AT H K % B (n=5) I )RS 5 2 (n=3) B
I
Jug L™ S R/ RSD/% SR RSD/% AR A [l Aoxflalfez daxt|ali s
0 0
pgL™! pgL™! (n=5)/% RSD/% (n=3)/% RSD/%
40 41.70+2.20 5.96 39.93+3.49 8.74 99.83 5.52 70.37 6.94
1000 992.62:65.19 7.18 980.93+83.90 8.55 98.09 6.65 68.63 3.19
10 000 9728.75+413.24 458 9 743.60+732.61 7.52 97.44 424 70.32 2.88
F2 RIVERELSEW. HEHEE(Xts)
Tab 2 Recovery rate and within-day and between-day precision of RTV(x £5)
MATREE H K 2 BE (n=5) H 1)K 2 BE (n=3) [ # (n=5)
NAIR
gL SR/ RSD/% SR S/ RSB N, THRIEICE AR IR g Rt R
pgL™ pg L™ (n=5)/% RSD/% (n=3)/% RSD/%
10 10.17+0.58 5.67 10.25+0.57 5.58 102.51 525 67.24 5.65
250 248.32+16.03 6.56 244.46+23116 9.47 97.79 6.07 66.41 5.03
2500 2504.10£98.52 391 2519.09+142.78 5.67 10076 3.62 67.40 2.11

2.7 IZEAE AR E MR

52,475 J7 45 B IR (LP V.40 g L,
RTV 10 pg-'L ™. #1(LPV_1 000 pg:l.',  RTV 250
ng LA (LPV 10 000.pg:L™", RTV 2 500
ug LYK LPV-RTV JF % Mt i, AR E 21
BIRES T, 0 4 4o 43 AE A HIV-K3E (56
‘C, 30 min). FHULE 1 h, 24 h). ZAA(=20 C
A7 1d, 3 A)FRRLGEARRL 1 IR, 3 )& Nt
ORENE, 455 LPV &, . K 3 MK RSD
BN 0.44%~2.14% , 3.43%~7.45% , 3.83%~
6.96%; RTV &+ F1. K 3 ANKET RSD 20514
0.68%~1.71%, 3.21%~4.68%, 3.10%~8.45%.
2.8 AL A R

% “2.47 TR0 LR (LPV 40 pgL™',
RTV 10 pg'L™"). 1 (LPV 1 000 pgL', RTV
250 pg L HMIE W (LPV 10 000 pg'L™', RTV
2500 pg-L YA LPV-RTV I KE 5 E 20 C A7
2 HL, M R A I R AR o A A A I R
WA AR AT R et e, IF BEAT RS DU BT A S AIG
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2 5 HIV 5%, Bk, R0 31 5 F1 43
%o HLUR v T 5 A FE 5 (200 mg/50
mg)2 /i, 4 h )&, M43 LPV I 2453 J& 3 531 4y 9 541.46
ug L™ A1 11 763.67 pg' L™, AN RTV I 244
O350 604.34 ng L™ A1 1229.41 pgL”'.
3 itig

2L W IEE PR LPV100 pg L™ HHE T
EST & 714, i€ fEE 50 m/z 629.5, LAt
TR BT, b 737 mz 155.1 £
I m/z 629.5—155.1 R0l 5F, XS
Wi, THRARIE. ZHRES . BAERE,
DA K DU 5 FF 45 B B T o 28 i el e R 1R et 55
WAAFHAT AL, RIFE LR E RTV R A7 IDV
(i 4k . 5 HPLC 23 M ikt AR5
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A7 LC-MS/MS HTRH T SRM H#i 771, A
AR AP, R MR LPV IRELE
20~20 000 pg-L™" £ K47 (°>0.99), RTV #J¥
7E 5~5 000 pg'L™" Pt RAUF(°>0.99), &8 NI
AR AF G K22 2916 IR 29 A3 ) 2 AR
T T U0 e R, A AN R A E T 2R
oWl 5 4l R RE AR AN T, MR R RORS YR
TR, AR . m 3 MIRIES R RS, K
FE 2> B4R B ICE 24 ho % fl 3 I &% -20 C %
17 3d 4 FUuE B 25 e 1.

ATTIETE LPV e B NG 20 pg L™, 1K
TSCERRE 1 62.5 pg LR 100 pg L', RTV
e FIRA 5 pgl™, KT CHIRER 125
pg L 'VIHI 99 ug- L', LPV, RTV W2k M3 Hl 4y
Wk 20~20 000 pg-L™" F1 5~5 000 pg-L™", LBk
iR 62.5~10 000 pg L '(LPV), 12.5~
2000 pg-L™'(RTV) S, 58 i 1 AL I 1A 1 245 9 F8E 1 0
W72,

FAREEPI g, HIV 5 20 U, 56 'C R
F 10 min B RT3 30G3 K35 110 56 CAN# 30 min W)
N HIV 8 KE ik —, AASEmE2HUETR
BRI 26 RO, R T AR BRI e
o 24 AR B T L8, AR TTVR T 56 CindA 30
min X9 A LR A SE AT HIV K3, PR T
W AL BE S )AL AR E 2L 2 45 LRV
RTV . . K 3 MK RSD $<15%, 545
K, MERGRELF, RS .

LPV 5 RTV &I 25, 5 30 0 i JH A
CYP3A X pARHE, AR KHE i w5 A
W o I VT A FIFEAC S (200 mg/50 mg) BT
B LPV AR . B I, BT RS
FIFEHS A 400 mg/100 mg, bid 4324, 4E 3 4,
g8 LPV LK F RS I R (Cra) N (9.8 £
3.7)mg L', b RTV i 15~20 1% . AL 1T #5451
I RASL I T4 LPV 18 e I (i) B 30 14) o H R 3 4%
S5 2 S Y R SCHR[12) A A A . ARk
CYP3A #IHIFI1 RTV B SARH WM& Z R AR,
PEORI PR B A AR 24

ARARIEAS I — M ARAMY T 0.25 mL M3, KT
SCHRARGE K 0.5 mLPs A I R 4.2 min, i
& T SCHRIRIE 19 12 minH1 17 minB); T AR

T EBACR I 2557 2011 4F 7 H 55 28 5 7 )

ACH SRR P e ), SRR P, AR
HERf . RS . ARG, nTHEIRIRE I LPV
FIRTV L2453 F55 11 7] Bsf W 000 R0 245 B0 24 00E 9T
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