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 E B EIRRNNEARE IR XE(3TC). % X & (AZT) Ao F 35T (NVP)IREM F k, 7k 20 THFR
ARG, A LR LR R UG BT S 2R AR €38k E . &84 A Agilent XDB-Cos, B AB A T -/R IR (B 2EML) , ik A
0.8 ml/min, ¥ 3% & % 268 nm, A£8& % 30 °C, MAFAH FAEwE, 2R . 3TC . AZT NVP e 25 5K & 4 %] £ 0.05~10 pg/ml(r=0.998
1).0.05~10 pg/ml(r=0.999 0) .0.1~20 pg/ml(»=0.999 3)FELE A &% & RI4F, £ 2554 0.05.0.05.0.1 pg/ml;%iﬁifﬁ%@
I FE 4 H) H7 96.36 % ~105.84% 98.73% ~101.93% .98.78% ~108.07% , B M . B ] RSD<8% ., % A ik M4E ik a2
B, 7T A T R aHE A 3TC \AZT A= NVP ¢ Yk 9% B F 0916 K06 77 2 ) B 25 3 AT 2 .
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Simultaneous Determination of Lamivudine, Zidovudine and Nevirapine in Human Plasma by HPLC

ZOU Shang-rong', LI Yan-ging', ZHOU Bo', JIAN Feng-bi', CHEN Xie-jie* (1.Dept. of Pharmacy, Guangzhou
Eighth People’s Hospital, Guangzhou 510060, China;2.Dept. of Infectious Disease, Guangzhou Eighth People’s
Hospital, Guangzhou 510060, China)

ABSTRACT OBJECTIVE: To establish a sensitive and rapid method for the simultaneous determination of lamivudine (3TC), zid-
ovudine (AZT) and nevirapine (NVP) in human plasma. METHODS: The plasma were extracted with ethyl acetate after precipitat-
ed by acetonitrile. The determination was performed on Agilent XDB-C;s with mobile phase consisted of acetonitrile-water (gradient
elution) at the flow rate of 0.8 ml/min. The detection wavelength was 268 nm, and column temperature was 30 °C. Metronidazole
was used as the internal standard. RESULTS: The linear range of 3TC, AZP,NVP were 0.05-10 pg/ml (»=0.998 1),0.05-10 pug/ml
(r=0.999 0), 0.1-20 pg/ml (»=0.999 3), respectively;and the limits of quantitation was 0.05,0.05, 0.1 pg/ml respectively. the av-
erage method recovery were 96.36%-105.84% ,98.73%-101.93% , 98.78%-108.07% , respectively. The intra-day and inter-day RSD
were all <8% ., CONCLUSIONS: The method is simple and rapid, accurate, sensitive, and can be used for therapy drug monitor-
ing and pharmacokinetic study of AIDS patients receiving 3TC, AZT and NVP simultaneously.

KEYWORDS Lamivudine; Zidovudine; Nevirapine; HPLC; Therapy drug monitoring
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BRI S BEI6 YT (Highly active anti-retroviral thera-
py, HAART) & H it A S S BB (HIV ) IRYT (14 5o R0r
I FERYREI. W) HIV G305 (AIDS ) (B F 1R I
J5 5870 2 FIAZ T 2 300 A S A i) 55 (NRTTs ) +1 Fr A 1 28
SEBEH 77 (NNRTTs ) & 2 Fl NRTIs+1 Fiofinai 75 2 1 B i 57
(PIs) (3 FFEARH5 )Mo $irk K 5E (Lamivudine, 3TC) 55 £ K
7€ (Zidovudine, AZT) . %5 55 i °F- (Nevirapine, NVP) = # &
AFRE HArPt HIVIGYT & AW =AA R 2 — & s
F NRTIs, 15 % J& T NNRTIs. 0 {8 FIlfe A A7 1 24 e 3
W FITF & 25 8l FWF Y, AL 56 DL H fif 1 (Metronidazole ) 24 P4
i, 87 T RIS E AL A 3TC L AZT FINVP ¥ (4 i 308
AT (HPLC) .

1 8
1.1 s

Agilent 1200 &5 Z0BAH €L7% A, A48 G1314B 7 58 S8 i
#% . Agilent A b= T /EuL (£ Agilent A H) ) ; XW-B 7 iy
VR A Lo B = y7 F A B AR 5 AL204 B L - R
(B Mether Toledo 2\ 7] ) ; 5417R B i 3 V3 74 B .0 B (1 =]
Eppendorf /A 7] ) ; B320A B g0 ML (AL 5T IR B O HLA PR
TAT/A ) s DZF-6021 B L 2s T4 (i —HRl22 U381 TR
NCIDR
1.2 HR5EEH

3TC X HE i (v [ 24 i 26 W i) A 8 F 52 B, it 5 -
101007-200701, 245 >99.7 % ) ; AZT X Bet iy (=1 245 i A= ]
S RS B, I 100672-200401 , 4l i >99.5% ) ; NVP %
W Crp [ 24 5 A ) RS 9 B, L5 : 100641-200401 , 46
JiE>99.5% ) 5 N« TG (22 300UES 250k A8 BR SR8 /] L it
5 :1209205D) ; A LT LT R (i 4li , 7K Ay AU 2508 2 2
FKo
2 HEELER
2.1 ‘st

{054 : Agilent Eclipse XDB-C5(150 mmx4.6 mm, 5 pm);
WA : S -7K (BB VR RZ Y : 0~10 min by 5:95,10.1~18.8
min 4 25:75) ; i i : 0.8 ml/min; R . 30 °C 3 A3 K . 268
nm; YA E 30 ul,
22 FEEIPERNTHE

HERARIL 3TC  AZT NVP Xt B T &E &, 43 38 F 10 ml
S, B B AR O A 2 20 AR BT A 1 mg/ml
FR K HE S I 5, U7 T 4 CUKFR IR o 1A
T M-k (10:90) 1R & W R B 22 A1 by vk B R IR B
3TC-AZT-NVP FrUEIE R
2.3 WHRIER . NIRE R &

TERR AR IBCT A T 10 ml D, T e A )
B, e T g 1 mg/ml B9 BRI AU, AT 4 °C ok
FE NSRRI ATF £ -7K (10:90) VR4 YRR 18 A
WA 30 pg/ml (A IN BRI
24 HRSARNAE

Bar i sg 0.25 ml, B 2.0 ml &0 0, InA AR TR
(30 pg/ml H A ME AL ) 50 pl, iR EYR 3 s, FEIMA 25 0.75
ml, 25 M BEIR TS 1 min, DUES.O2F42 0 8 em F538 Jy 14 000
t/min 50> 10 min, IR EIERE 5.0 ml A LE N, IMA L
TR 186 3.0 ml, B 2E , e PRT% | min, DLESO2F420 8 om B
45 000 r/min #5.0> 10 min, WEI FIE IR E 5.0 ml (L0,

- 1666 - China Pharmacy 2014 Vol. 25 No. 18

HE T2 C) BT, HFERTMA ZJE-7K (10:90)200 pl, i
TR 10 s AR AR, DL 242 0 8 em #5000 t/min
B0 10 min, TR 30 pl B IEWRHEFESHT o
25 EEMER

BUZS 1028 0.25 ml & 2.0 ml #ETE 25048, B I N A
B 2,47 I )y PEBRAE , $2 2.1 I (A 1 A5 5 | ARAR 23 1 I
WRERR TSR, WL 1A s — B IR 3STC-AZT-NVP IR &
FRUEZS AN FRIE RO A LM P, R E R A it
1B,3TC.AZT .NVP FIHH AR HI7E6.1.14.4 . 17.7 .11.2 min M
I 3 BUHTV L R B IR 3TC F (3L 8.9, 2230 01 5o A= Wy il 245
BIRAFD) AZT B GEE®, RILHZ5 8T ) ZNVP /i (3K®,
WL ARG 2500 O A5 B2 ) i WO A I 20 o, RTTA 3
BapgE 1C, mE 1A, 3TC AZT NVP M NFR I E A%
I35 AR IR B T, AT A R L E

30 30
25 25
o 20 o 20
< 15 < 15
E 10 E 10
5 5
0 0

025 5 75 10125 15 175
¢, min

025 5 175 10125 15 175

0
0 25 5 7510125 15175
t,min

C

1 ARaEEE
AZS UMK B.2S ALK +3TC (1 pg/ml)+AZT (1 pg/m)+NVP (2 pg/
ml)+F Al (6 pg/ml) ; C.3Z 34 R 3TC H (300 mg) AZT J (600
mg) M NVP J (400 mg) J& W8 A9 Il 5 B & 5 1 3TC 2. FERgmE 5 3.
AZT;4.NVP
Fig1 Typical chromatogram
A.blank plasma; B. blank plasma+3TC(1 pg/ml)+AZT(1 pg/ml)+ NVP
(2 pg/ml)+metronidazole (6 pg/ml) ; C. plasma after taking 3TC tablet
(300 mg), AZT tablets (600 mg) and NVP tablets (400 mg) orally; 1.
3TC; 2. metronidazole; 3. AZT; 4. NVP

2.6 tREMEREETRERE

B IS 0.25 ml, 43 B[] B 2 A5 o s ik Bk 0
0.25.0.5.2.5.5.25.40 .50 pg/ml 3TC,0,0.25.0.5.2.5.5.25,
40,50 pg/ml AZT LA }%20.,0.5.1,5,10,50,80,100 ug/ml NVP [
3TC-AZT-NVP RS AREVE TR 50 ul, 9875 3 s, i 3TC 1M 25 e j&
4T 0.0.05,0.1,0.5,1.5.8.10 pug/ml, AZT Ifil 24 9 B AH 24
F0.0.05.0.1,0.5,1.5.8.10 pg/ml, NVP [l Z5 ¥k AH4S T 0,
0.1.0.2.1.2.10.16.20 pg/ml, JLARIHE“2.4" W k402, 3F
FEMAE , O (3. A2 W 0 T R A A HEY i e e 10 FR 2 L
() XoF 25 X 35 0 B 5 P A R e i 32 22 b Coo) 1A P T 0T
53 5145 3TC AZT NVP =] J5 J5 F2 2y : y=2.095x+0.018 7 (r=
0.998 1,n=7) ;y=2.766 8x+0.021 8 (+=0.999 0, n=7) ; y=
2.134 8x+0.016 2(r=0.998 3,n="7) . Z5RLEH], = M2k i
I3 9IAE 0.05~10,0.05~10,0.1~20 pg/ml & [F N LR R
5 R R4 5124 0.05.,0.05,0.1 pg/ml.,
2.7 RBEERFEERRRE

i 2.6 3 J5 Y43 B R A (3TC 0.1 pg/ml  AZT 0.1 pg/
ml \NVP 0.2 pg/ml) \H (3TC 1 ug/ml AZT 1 pg/ml NVP 2 pg/
ml) Fl 5 (3TC 8 pg/ml AZT 8 pg/ml NVP 16 pg/ml) 5t 5 e JiF
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9 3TC-AZT-NVP IfiL K i fs b 5 45 15 1y, 4300 34k, B4t 5 477,
AFHEREATARE M 2R 4K “2.47 T i AL BRUS , $52.1 " I (33 4%
PEUEREINE 1RSSR i B MR RE o o A i 5 i o o) e
SR AR T O 1 R ) TG B 1, 45 o I LR 1
F2 T3, GEFFMT, ARTME MK 3TC AZT 5 NVP ik
JEE TR e 28 v R

2.8 REE RIS

23 S AR (3TC 0.1 pg/ml AZT 0.1 pg/ml NVP 0.2 pg/
ml) A (3TC 1 png/ml AZT 1 pg/ml \NVP 2 pg/ml)*uf%}(STC 8
pg/ml, AZT 8 pg/ml NVP 16 pg/ml) i £ ) STC-AZT-NVP IfiL
S TAERE S AL BRI A, LA I A 0 1A R R 7 3 3% R 7
W B RE T AR LA, THEE AR I BDBCR , 4585377 DL 3%
1. 3R 2 T3, 4553, 3TC  AZT 5 NVP AL A iy 3Nk
PP IR RSO R XN 7 25 SR e e o AR — 3

®1 TCOKREREERBLER

Tab 1 Results of recovery and precision tests of 3TC

R g/l ‘ HNKE#E (n=5) ‘ H B #HE (n=>5) Jiik R (n=5) PERUCE (n=3)

’ Mg (F+s), pg/ml RSD,% MR (T+s), pg/ml RSD,% SR, % RSD, % S, % RSD, %
0.1 0.100 +0.006 6.37 0.099 +0.005 4.96 96.36 3.59 63.64 6.77
1 0.95+0.08 7.9 0.98+0.06 415 98.65 348 61.60 487
8 8324029 3.44 8.29+0.24 5.00 105.84 1.68 62.16 4.65

R2 AZTEWERSBZERBLER

Tab 2 Results of recovery and precision tests of AZT

R, g/l H K% (n=5)

H PR (n=3)

JrkECR (n=5) PR (n=3)

M (R +s), pg/ml RSD,% MR (T+s), pg/ml RSD,% SR, % RSD, % SEHIE, % RSD, %
0.1 0.091 £ 0.004 436 0.100%0.005 3.48 98.73 2.85 89.21 2.69
1 0.99+0.03 3.10 0.99+0.04 745 101.93 1.36 84.74 3.23
8 823+0.15 1.84 8.03+0.28 627 100.78 1.61 89.52 247

®3 NVPEWREFREAWLER
Tab 3 Results of recovery and precision tests of NVP

H R (n=5)

H AP (n=3)

IR (n=5) PR ER (n=3)

Fieil i, pg/ml

Wi (EEs), pg/ml RSD,%  JfHE(T+s), pg/ml RSD,% SEYIE, % RSD, % T, % RSD, %
0.2 0.203 +0.008 381 0.200 +0.008 6.46 98.78 3.43 90.90 5.10
2 2.09+0.02 1.18 2.09+0.09 7.92 108.07 139 88.67 2.80
16 16.06+0.28 1.77 163640.65 3.82 104.26 6.58 87.23 2.00
29 FEMIRAIE 3 itig

$242.67 T )7 143 S B AR (3TC 0.1 pg/ml AZT 0.1 pg/
ml . NVP 0.2 pg/ml) .1 (3TC 1 pg/ml . AZT 1 pg/ml NVP 2 ug/
ml) F17E (3TC 8 pug/ml.AZT 8 pg/ml . NVP 16 ug/ml) Jii & 14
3TC-AZT-NVP I st i, 73 % 48 2 S iR E S 1 h A
24 h VRMLTIRF3 K . —20 CHAT 3 d AT diyfasEdt. 4583
Fh M 259 BE 3TC . AZT FINVP 1E ik 414 F 19 RSD {1 <
15% 56 2R .
2.10 g RFEZAHT

IR B HIV [ 123 9 5] HIV/AIDS 55 By il 3% , X s
H R 3TC-AZT-NVP iRYT Iy Z Hk UL b m2RAEA
Fie“2.47 W P AL TR L 2.1 " I3 S HEA TN A L 45 R T
#4,

%4 HIV/AIDS 2E 1M 3STC-AZT-NVP iRENEL R
Tab 4 Determination results of 3STC-AZT-NVP blood con-
centration of HIV/AIDS patients
we g IR B IRZS )5 A R 2R, pg/ml
% kg 3TC AZT NVP 3TC AZT NVP

1 5 39 65 14 2 2 0.115 0.199 3.011
2 B 47 85 14 2 2 0.352 0.127 6.297
3 5 32 70 13 1 1 0.054 0.144 6.043
4 S 30 53 14 2 2 0.093 0.140 4.019
5 5 41 75 125 125 125 2.020 0393 3.909
6 5 65 52 13.5 1.5 15 0.174 0.121 5211
7 5 38 55 13.5 1.5 15 0.144 0.151 4.898
8 5 29 53 13 1 1 0.109 0.131 4.063
9 5 43 69 3 3 3 1.097 0.280 4.132
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HAART S22 ER A YA PUR TR YT HIV YL/ AIDS fi
TR ARt , (EUT 25 e A S e 2 A IR e,
Bl S 8K i 2 B AR 25 S A s i I IRy 2
I (TDM) $8 Sl KA AL A FEH 2, 42 T PO 2 18 7 SR
KB BOARME  JRURT B bk el w5 2 i S IR RN 6%
e AT 24 S I U S AL

[i] B 463 00 1L 3% b 3TC L AZT \NVP ¥ B ) 5 5 , 47 HPLC-
LHNUV) PEPFIE - FH (LC-MS/MS) #:49, LC-MS/MS
R ARG A A B, MR N R R B
TDM. HPLCERRE M A AR, vl il AL T HIV 2591 IR
W ) T R ASHIF S BEAEAR S HPLC-UV 8k [R] IR 5 3 Ay
BT HIV 259k 5 (i Jrids , 9+ F T+ TDM.

MR SCHRT, 3TC  AZT NVP I R Wi K 4051k 275
268,282 nm. iz AR A 4 0 10 (B (AU AR B/ 4351
JAINVP 3TCHIAZT, il , tbis —H7E 268,273 .278 nm i K
b T AR« 3TC 7F 268 nm 5 273 nm i K 4k AU A3 H K F
HAE 278 nm 4k AU AZT 75 268 nm P KAk AU S =P K fx
11 s NVP B7E 268 nm K4 AU bW, HIR A Ak 3TC K
AZT AU 6~T1% . g =5 ¥4 B0 ma B, §0# 22 268 nm
SRR GE ik A K

BRETE T M I e BT R R | LA e R P BR
ZE R BUANM R RE RS R | LA A T e
ME A sm L, (ELE A FP e g 0 B ] e A3, LAY T
3TCHNAZT Z (8] 43 85 JEAT L P9 VA oA 48 L i o PP i
Wk A
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RP-HPLC %M 5E B AL HEA S5 S8 3 ML H AR ST BRE A Fr e JEE
I ANE XVOURZEHAZE-POERFR,RE 300070;2. REFE - ER, KZE  300192)
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W E B AT —Ahiden BSHEARE R H R PR R E G T k, ik o R AR AT R B & AUk AR &3
(RP-HPLC) #: ., &, 3% 4% % Agilent HC-Cys, % 30 48 # 0.05 mol/L & B = .44 (pH 6)- . (40:60) , % ik A 1.0 ml/min, 428 #
40 °C, #AEF 4 20 pl, M L K A 254 nm. 25 R R 2 Bend o 25 2R )% £ 0.258~25.8 mg/L JE B M & X & BA4F(r=0.999 8), & &
TR 0.258 mg/L; s AkAG ] FR 2 0.085 mg/L; 3 Fr iR E A9 B A | B 18] RSD<6% ;T3 el F /£ 95% ~120.0% Z 18] . JF K A%
Jr i E 3 45) B AS AR B RN AR B 10 d e 3 P A 1R S Bk 6 IR 5 R A 4.826,4.045,1.564 mg/L, 4k ATy ik BAE AR
R EH,E N T AR a9 R vk 25 4R 69 #em)

KHEIA Rk RAR S RORAR Gk ik 2k B AL S

Determination of Voriconazole Concentration in Patients after Renal Transplantation by RP-HPLC
WANG Chao', ZHANG Yi’(1. The First Center Clinical College of Tianjin Medical University, Tianjin 300070,
China; 2. Tianjin First Center Hospital, Tianjin 300192, China)

ABSTRACT OBIJECTIVE: To establish a rapid detective method for concentration determination of voriconazole in human plas-
ma of renal transplantation patients. METHODS: Plasma samples were extracted, then RP-HPLC method was adopted. The determi-
nation was performed on Agilent HC-C,s column with mobile phase composed of 0.05 mol/L sodium dihrydrogen phosphate (pH=
6)-acetonitrile (60:40) at the flow rate of 1.0 ml/min and column temperature of 40 °C. The sample size was 20 pl, and the detec-
tion wavelength was set at 254 nm. RESULTS: The linear range of voriconazole was 0.258-25.8 mg/L (#=0.999 8); quantitative
limit was 0.258 mg/L, and detection limit was 0.085 mg/L; RSDs of intra-day and inter-day of high, medium and low concentra-
tions were all lower than 6% ; average recoveries were 95%-120.0% . Drug concentration of voriconazole in 3 renal transplantation
patients was determined by this method 10 days after voriconazole administration, the determination results were 4.826, 4.045,
1.564 mg/L respectively. CONCLUSIONS: The method is easy, accurate, and suitable for the concentration determination of vori-
conazole in patients.

KEYWORDS Voriconazole; RP-HPLC; Plasma concentration; Renal transplant; Pharmacokinetics
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