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Determination of Tiotropium in Human Plasma by LC-MS and Study of Pharmacokinetics of Its
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ABSTRACT OBIJECTIVE: To develop a method for the determination of tiotropium in human plasma and to investigate main
pharmacokinetic parameters of tiotropium in healthy volunteers after oral inhalation of Tiotropium bromide inhalation powder.
METHODS: Cj solid phase extraction column was used to extract tiotropium (18 pg) and analyzed by LC-MS. The mobile phase
consisted of 40 mmol/L ammonium acetate buffer solution-methanol (56:44). The selected ion monitoring (SIM) mode used target
ions at m/z 392.0 for tiotropium ([M]") and m/z 192.23 for benzyltriethyl ammoniachloride (IS,[M—CI]"). The fragmentary voltage
was 200 V. RESULTS: The linear range of tiotropium was 1.507-30.15 pg/ml (#=0.999 6). The lowest limit of quantification was
1.507 pg/ml. RSD of inter-day and intra-day were all lower than 7% ; relative recoveries in male and female were 100.6%-108.6%
and extraction recoveries were 89.2% -96.4% . The main pharmacokinetic parameters of tiotropium were as follows: #. (103.7 +
14.6) h and (110.9 £ 14.6) h; fw. (8.3 +£5.2)h and (8.3 +5.2)h; ¢ (16.65 +8.22) pg/ml and (16.26 * 3.10) pg/ml; AUC,-
(60.9+15.1) pg-h/ml and (62.4 +7.8) pg-h/ml. CONCLUSIONS: The method is proved to be sensitive, accurate and convenient.
KEY WORDS Tiotropium; Tiotropium bromide inhalation powder; Solid phase extraction; LC-MS; Pharmacokinetics
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Fig 2 Mean plasma concentration-time curves of tiotropium
in 12 healthy volunteers after inhalation of a single dose of
tiotropium 18 pg(x*s)
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Fig 3 Mean plasma concentration-time curves of tiotropium
in German volunteers after inhalation of a single dose of
tiotropium 10 pg(x*s)
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Tab 2 Main pharmacokinetic parameters of tiotropium in
12 volunteers after inhalation of a single dose of tiotropium
18 pg(x+s,n=12)

e 3 AR (n=6) G (n=6)
Cuy pg/ml 16.65+8.22 16.26£3.10
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MRT,h 145.6£22.0 157.0+213
AUC-241,pg+h/ml 60.9+15.1 624+7.8
AUCy,pg+h/ml 397.6199.6 401.6+79.7
CL/F,L/h 478+12.5 46.2+38.6
Vi/E,L 6953.9+951.9 73272+1328.8
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