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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 API 4000 LC-MS/MS system, using SB—Aq ( 3.0 mm X 100 mm, 3.5 wm )
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
=2.22 h, 1,,=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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Fig. 1 The structures and secondary mass spectra of azilsartan( A ) and internal standard ( B )
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mg * mL™ [ 5E 5 T RR ( LLOQ ) I3 AE &y DA A
o VAR R A I L PRI A A TAE R 20 mL
F1ZHE 400 mL, iR TE 30 s 47, 13 000 r* min~' 5.0
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Fig.2 MRM chromatograms of azilsartan and IS obtained from human plasma samples
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®1 ERYUNRRENEKELER (n=6)

Tab.1 Results of matrix effect and extraction recovery

yA
L% ( concentration ) (' matrix effect ) ( extraction recovery )
( component ) ( -1 )
Mg ml™) yeaw%  RSDI% Mean/%  RSD/%

Fa[ 530 0.023 8 94.9 9.0 83.2 7.9
(azilsartan ) 0.595 90.3 42 %2 5.1
9.52 100.5 1.7 90.6 34
AR (1S) 0.107 105.7 3.6 86.2 3.8

F2 MEHFFHIEEZEFERE (n=6)
Tab. 2 Precision and accuracy of azilsartan

in human plasma

kR ML 4 mL, B FHUEER M4, 182, 2.0 (4 000
remin", 4 C, 10 min ), 738 L2 M5, #% “5.17 Wiy
A B I R 45 AR S BT SR VD AR L R
JH WinNolin 6.3 715 B 55 VD 0 (1) 25 3 2 288, 9 %4
{32 18 O IR BT 55 Vb 30 R 40 mg J5 259 86 )1 2%
SR 4, 73 0245 Wk B - B[R] R LR 3, 4
TRER 0, B 7 A BT 55 V0 2 I 245 Ve B LC-MS/MS Z3 Bt
W g J7 1636 TR S I AR 8h 1 R 4
5,
8 it
8.1 Whrik#: TNk R, a2
B IIVNE B IR RS A . AR SE
For AR PN AR IS, £ B B R] 55 BT S Vb SEAR IR, B A TN
AFARL, 32 B ] i AT (1 90.6% + 3.1% ), PR de 2% i
PEELERTEAE AR

3 SMEEFGETRASFDIEFRNREREE(n=3)

Tab. 3 Stability of azilsartan and IS under

various storage conditions

7€ {8 (found )

i3s SEE (found ) REEFEE WETE
( concentration ) Mean + SD ('precision ) (accuracy )
/(g mL™) /(g mL™) RSD/% 1%
Ejina 0.010 0 0.009 0 = 0.00 43 89.2
(intra—
0.023 8 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 44 110.2
EilAL] 0.0100 0.009 6 +0.00 115 95.2
(inter—
0.023 8 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

Pz “5.17 T 7 3k T i BT 55 v E AL P 3 A
P ) I T A R S A% 6 03, 0 ) P R AR O
I (20 °C) HE 5 h, =70 °CUK4E AR FE 3T I 2
fil 3 UK, =70 CokAhIRAE 30 d MR s Ab S A B
PERESR (10 °C) i & 20 h iU Ea @ . a1
UL 3, 45 LI 7E LR RAF A1 T RE L T RE PR R
7 KA

9 A B E , SR A48, 28 NG R
B I EWTTR A F B 2 B M o — B B 325 51 25
WALFE, AT 225, S b szl F
2571 10 h 256, Yk H R TR 40 mg BT 5F V0 IH, 32
R# T IR 25 /i )5 0.00,0.33,0.67.1.0.1.5.2.0.2.5,
3.0.3.5.4.0.5.0.6.0.8.0.12.0.24.0 F148.0 h I\

hhiHE i

o I \
- . ( concentration )/ AR
(‘stability conditions ) . Mean + SD/
(g -mL™") O (accuracy )/
(pg-ml™")
%
FEIRE Sh 0.023 8 0.024 0 £ 0.00 100.6
( room—temperature for
5 hours ) 0.595 0.602 + 0.01 101.3
9.52 9.32+0.16 97.9
H Sk e 20 h 0.023 8 0.022 9 £ 0.00 96.4
(autosampler for 20
hours ) 0.595 0.654 +0.02 110.0
9.52 9.37£0.08 98.4
3 A 0.023 8 0.024 5 +0.00 103.0
(three freeze—thaw
cycles at =70 °C.) 0.595 0.612+0.01 103.0
9.52 8.87+0.12 93.3
KITtE 0.023 8 0.021 6 +0.00 90.6
('storage at =70 °C for
30 days ) 0.595 0.579 +0.03 97.1
9.52 9.00 £ 0.09 94.5
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x4 96IREREZIXE DR 40 mg FFFMBMZAZHESE (n=9 )

Tab.4 Pharmacokinetic properties of 9 Chinese healthy volunteers after oral administration 40 mg of azilsartan

FikH Con! AUC,.,/ AUC, ./ v
b Tk L MRT,/h  MTR,_./h
(test) b e (pg-mL™") (pg-h-mL™") (pg+h-mL™) v/ (L-h™") BRI,/ Ro-/
1 1150 150 4.90 34.46 35.77 18557.38  1118.22 9.63 11.65
2 1044 150 3.48 25.54 26.21 2298539 152595 8.92 10.32
3 1301 2.00 372 39.60 41.89 17922.52 954.94 11.00 14.05
4 1165  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
6 899  1.50 2.85 2047 20.80 2493462 192279 8.40 9.22
7 561 4.00 255 18.76 19.87 1628546 201279 6.70 8.13
8 567 3.0 230 15.60 16.33 2005190  2450.12 6.26 7.41
9 1041 2.00 2.96 34.42 35.59 1687457  1124.02 11.07 1278
Mean 1015 222 3.32 29.13 30.51 1951606 146422 9.46 11.48
=~ 4'i: L PAA I, 23R AL (1/x ) B/ — e ikeitb A7 £k
—
i: 3.51 [ A SR AR AR TR £ 7R , (5 R Bl 5 0 2R 52 s A v
2 3 ) . NN . .
< 551 2 e 9 R A 25 A A, TS B AR B X dak
=]
g 7 GBS R B EBR b B
§ 1 FAIRLC1A® ) EATHLA , 02 235 SR AR o O 2 7 AR Tl e
£ 0.54 N N "
S , , : : . o JEIXE] A
0 10 20 30 40 50 60 N
o 9 Zig

3 9&EEHEANDR40 mg FT 55D IBRZ5 — B # 2% ( mean =
SD, n=9)

Fig. 3 Plasma concentration—time curve of 9 Chinese healthy
volunteers after oral administration 40 mg of azilsartan
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PIBR I B T4k A 2T e 2 A TR B 3 BT 55 10 1EL A
MFREIIEIE ; 3 ) Agilent ZORBAX SB-Aq 23414 (3.0
mm x 100 mm, 3.5 pm; FAHGESEfb 2485 B RE0R 1Y)
ZORBAX HEJE ) 1443 B ACR AN B 25 L T Waters
XDB Cy5 Fl Agilent SB-Cyg 1 ( — 5 T HEIE A+ /\ L
FEDE [ AR A 22 5 B = 21 ZORBAX REIR ).
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H A7 N 32 2R F HPLC 32 0 22 B 55 70 38 1
IO ST I R AR v T S v HH G 43 M S B A
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