JPA Chin J Pharm Anal 2017,37(4) -737-
LC-MS/MS
12 2 2 2 2 1 2**
1. 310058 2. 310003
- LC-MS/MS
5 mmol - L™ - SB-Aq 3.0 mm>100 mm 3.5 pm
API 4000 0.6 mL-min™ MRM
m/z 455.2 - 411.2 m/z 344.1 - 1939 9 40 mg
417 477 min
0.01~10.0 mg-mL™ r=0.998 6==0.000 9 10 ng-mL™
12% 89.2%~110.2% 83.2%~96.2%
40 mg thax=2.22
h t,,=10.15h
R 917 A 0254-1793 2017 04-0737-08

doi 10.16155/j.0254-1793.2017.04.28

Determination of azilsartan in healthy human plasma by liquid
chromatography-tandem mass spectrometry and its
preliminary study on pharmacokinetics’

CAO Cong" > ZHENG Yun-liang® HU Xing-jiang®
LIU Jian® WU Guo-lan*> SHENTU Jian-zhong' =~

1. Zhejiang University School of Medicine Hangzhou 310058 China 2. Research Center for Clinical Pharmacy State Key Laboratory

for Diagnosis and Treatment of Infectious Diseases The First Affiliated Hospital Zhejiang University Hangzhou 310003 China.

Abstract Objective To develop a sensitive and specific method for the determination of azilsartan
pharmacokinetics in clinical human study using high performance liquid chromatography coupled with tandem mass
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spectrometry LC-MS/MS system and to apply for its pharmacokinetic feature in Chinese healthy volunteers.
Methods After mixed with internal standard IS the plasma samples were precipitated by acetonitrile and
the supernatant was detected with an APl 4000 LC-MS/MS system using SB-Aq 3.0 mm><100 mm 3.5 pm
column with mobile phase 5 mmol - L™ ammonium formate in water A -acetonitrile B at a flow rate of 0.6
mL -min™ at room temperature. Negative electrospray ionization and multiple reation monitoring MRM mode
were used. The transition of m/z 455.2 — 411.2 for azilsartan and m/z 422.1 — 198.0 for omeprazole IS were
monitored. Venous blood samples for pharmacokinetic measurements were collected at different time points from
nine healthy volunteers with orally administering 40 mg of azilsartan. Results The retention time of azilsartan
and internal standard were 4.17 and 4.77 min respectively. The standard curve was linear 0.01-10.0 pg-mL™
with a good correlation coefficient r=0.998 6+0.000 9 . The lower limit of quantification was 10 ng-mL™.
Intra- and inter-day assay variations were less than 12% the accuracy values were between 89.2% and 110.2%
extraction recoveries ranged from 83.2% to 96.2% across the calibration curve range and all stability tests met the
acceptance criteria. Mean pharmacokinetic parameters for azilsartan in healthy volunteers after 40 mg of azilsartan
were followed t,,=2.22 h t;,=10.15 h. Conclusion The established LC-MS/MS method is suitable for the
pharmacokinetic study of azilsartan and the monitoring of blood drug level.
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100 mm 3.5 pm Waters PN 088084 IS -4.500 kV TEM
5 mmol - L™ 500 m/z 455 - 411.2
A - B 0~2 min DP -10V CE -26V
10%A 2~4.5min 10%A — 95%A 4.5~6 min 95%A CXP -12V
6~6.5 min 95%A — 10%A 6.5~8.5 min 10%A m/z 344.1 - 193.8
0.6 mL-min™ 40 DP -52V CE -17V
3.2 ESI CXP -4V
MRM 1
1 A B

Fig. 1 The structures and secondary mass spectra of azilsartan A and internal standard B
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“<5.1%”
100.5 50.2 20.1 8.04 2.01 0.804 LC-MS/MS
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Y= -0.007 9#0.011 6 X*+ 1.2240.16 X+ 0.003 n=6
440.0016 r 0.997 7~0.999 5 1 6 3
0.01~10.0 RSD 15%
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1. azilsartan 2. IS
A. blank plasma  B. LLOQ LLOQ plasma sample blank plasma spiked with azilsartan and IS
C. 40 mg 1.0h plasma sample 1 h after oral administration of 40 mg per person

2 MRM

Fig.2 MRM chromatograms of azilsartan and IS obtained from human plasma samples

6.6 0.52% 2.4% RSD
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1 n=6

Tab.1 Results of matrix effect and extraction recovery

matrix effect extraction recovery

concentration

COmpOnent a
HO-ML™ Mean/%  RSD/%  Mean/%  RSDI%
0.0238 94.9 9.0 83.2 7.9
azilsartan 0.595 90.3 42 %2 5.
9.52 1005 17 90.6 34
Is 0.107 1057 36 86.2 38
2 n=6

Tab. 2 Precision and accuracy of azilsartan

in human plasma

found
concentration Mean==SD precision accuracy
/ pg-mL? / pg-mL? RSD/% 1%

0.0100 0.009 0==0.00 43 89.2

intra-
0.0238 0.021 9==0.00 4.0 91.8

day

0.595 0.601==0.020 29 101.1
9.52 10.5+0.47 4.4 110.2
0.0100 0.009 6==0.00 11.5 95.2

inter-
0.0238 0.022 8+0.00 6.9 95.8

day
0.595 0.611+0.03 5.0 102.7
9.52 9.85+0.59 6.0 103.5
(X3 5. l 7
6
20 5h -70
3 -70 30d
10 20 h
3
7
9
10 h 40 mg

0.00 0.33 0.67 1.0 15 20 25
3.0 35 4.0 50 6.0 80 12.0 240 48.0h

4 mL 4 000
r-min" 4 10 min “<5.17”
WinNolin 6.3 9
40 mg
4 - 3
LC-MS/MS
8.1
90.6%=23.1%
3 n=3
Tab. 3 Stability of azilsartan and IS under
various storage conditions
found
concentration /
stability conditions o Mean==SD/
Jg - mL o accuracy /
g -mL
%
5h 0.023 8 0.024 0=+0.00 100.6
room-temperature for
5 hours 0.595 0.6020.01 101.3
9.52 9.32+0.16 97.9
20 h 0.023 8 0.022 9=+0.00 96.4
autosampler for 20
hours 0.595 0.6540.02 110.0
9.52 9.37+0.08 98.4
3 0.023 8 0.024 5=+0.00 103.0
three freeze-thaw
cycles at -70 0.595 0.612+0.01 103.0
9.52 8.87+0.12 93.3
0.023 8 0.021 6==0.00 90.6
storage at -70 for
30 days 0.595 0.579=:0.03 97.1
9.52 9.00=+0.09 945
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Tab. 4 Pharmacokinetic properties of 9 Chinese healthy volunteers after oral administration 40 mg of azilsartan

Coax/ AUC,_/ AUC,_../ Cl/
tip/lh Tpadh » o » V,/L o MRT,./h  MTRy_../h
test ug-mL pug-h-mL png-h-mL L-h
1 1150  1.50 4.90 34.46 35.77 18 557.38 1118.22 9.63 11.65
2 1044 150 3.48 25.54 26.21 22 985.39 1525.95 8.92 10.32
3 13.01  2.00 3.72 39.60 41.89 17 922.52 954.94 11.00 14.05
4 11.65 2.00 3.67 33.59 35.10 19 150.79 1139.72 10.77 13.10
5 1408  2.50 3.49 39.77 43.04 18 881.88 929.46 12.40 16.65
6 8.99 1.50 2.85 20.47 20.80 24 934.62 1922.79 8.40 9.22
7 5.61 4.00 2.55 18.76 19.87 16 285.46 2012.79 6.70 8.13
8 5.67 3.00 2.30 15.60 16.33 20 051.90 2450.12 6.26 7.41
9 1041 2.00 2.96 34.42 35.59 16 874.57 1124.02 11.07 12.78
Mean 1015  2.22 3.32 29.13 30.51 19 516.06 1464.22 9.46 11.48
1/x
B
1%
9
39 40 mg - mean== HPLC
SD n=9 14-16
Fig. 3 Plasma concentration-time curve of 9 Chinese healthy LC-MS/MS
volunteers after oral administration 40 mg of azilsartan
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