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Simultaneous Determination of Tramadol and Metabolite O-demethyl Tramadol in Plasma by LC-MS/MS
and Pharmacokinetic Study

ZHANG Xiang-cai', XU Ying-ying', LYU Xiao-qin’>, XU Jing’, WANG Guo-xiang', JIANG Bo', WANG
Huai-chong', WANG Yu', CAI Xin-jun', ZHANG Lin', NI Jian-jun' (1. Hangzhou Red Cross Hospital, Hangzhou
310003, China; 2. Zhejiang ADR Monitoring Center, Hangzhou 310012, China; 3. Sir Run Run Shaw Hospi-
tal, College of Medicine, Zhejiang University, Hangzhou 310016, China; 4. The Second Affiliated Hospital,
College of Medicine, Zhejiang University, Hangzhou 310003, China)

ABSTRACT OBJECTIVE: To establish the method for simultaneous determination of tramadol and active metabolite O-demethyl
tramadol (M,) in the plasma of postoperative patients treated with tramadol. METHODS: Tramadol and M, in plasma were deter-
mined simultaneously by LC-MS/MS after the plasma sample 50 pl was precipitated with acetonitrile 150 pl containing fluconazol.
The determination was performed on Zorbax SB-C;s with mobile phase consisted of 0.1% formic acid-5 mmol/L ammonium acetate
solution-0.1% formic acid acetonitrile solution (gradient elution) ; m/z was 264.2—58.6 for tramadol, 250.0—58.6 for M, and 307—
220 for fluconazol. RESULTS: The linear range of tramadol and M, both were 5-1 000 ng/ml; RSDs of intra-day and inter-day were
lower than 10% ; method recoveries were 92.26%-100.01% and 88.45%-100.60% . CONCLUSIONS: The method is accurate, rapid
and sensitive, and can be used for the determination of plasma concentration of tramadol and M; and pharmacokinetic study.
KEYWORDS Tramadol; O-desmethyl tramadol; LC-MS/MS; Pharmacokinetics; Blood concentration
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Fig 1 Selective reaction monitoring spectrum
A. blank plasma; B. standard plasma (5 ng/ml tramadol) ; C. blood plas-

ma of the volunteer; 1. tramadol; 2. M,; 3. fluconazol
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Tab 1 Results of precision and accuracy tests

v, H A& (x £ ), ng/ml HIARSD, % kIR, % FI 1A (3 £ 5) ,ng/ml H [ RSD, % Jik IR, %
ng/ml iR M maz M oz R M, oz w5z M

8 7384053 7.08+0.61 721 861 9226 7.74+0.65 7.57+0.65 836 865 96.74  94.62

80 78344199  7872+398 254 505 9792 78891268 79254294 340 371 9861  99.07

800 755.39+21.79  778.77£26.16 2.89 3.36 94.42

800.11+46.80  804.77+32.49 5.85 4.04 100.01  100.60
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Tab 2 Results of absolute recovery and matrix effect tests
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Tab 3 Results of stability tests
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Tab 4 Results of pharmacokinetic parameters of tramadol and M,(x %)
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M, 10.73£5.82 754.58 +346.39 168.66 + 112.05 16.76 £ 8.65 39.98£15.26 3.66+2.79
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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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