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EHEYHERAMNER, BB AL FRZ T HPLC-MS/MS % #HE FHES . FhFH» 2B E T,

R T A MK+ DLBLZ A0 LLBLZ 8y 3% L0 € , FF sy B Fl TR 4T A e 5 WAk s 9 AR 25 3 9 R
[XEIR] BRBAMEE-BRFE L, F N HwE N ARE N, ;%%
[FHE4%EE] R969. 1 [ XHEARER] A [SXEHS] 1003 -3734(2021)01 - 0043 - 07

Determination of dexrabeprazole and levrabeprazole in human plasma
by HPLC-MS/MS and its pharmacokinetic study
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[ Abstract] Objective; An HPLC-MS/MS method was developed for simultaneous determination of dexrabe-
prazole and levrabeprazole concentrations in human plasma by using a chiral chromatographic column. It was used
in the pharmacokinetic study of dexrabeprazole sodium for injection. Methods: AB Sciex API4000 liquid-mass
spectrometer with ESI ion source was selected and the Daicel CHIRALPAK® IC (250 mm x4.6 mm,5 wm) chiral
chromatographic column were used with the mobile phase of acetonitrile-10 mm ammonium acetate (75:25,v/v) at
a flow rate of 1 mL-min~'. The isotopic [ ,H’]-dexrabeprazole was used as internal standard. The plasma samples

were analyzed using 2 wL supernatant after the protein was precipitated by acetonitrile. Forty healthy volunteers

[fEE®N] ZF48, 3,0+, 2N FAKGHFZHL, E-mail:499081933@ qq. com,
[BREE] REB, %, 3EH5F,MEAEFHF, TEZRFARLEHZHE, E-mail :251746951@ q. com,

DEEF R 2021 FE55 30 B 1 Hﬁ ‘@7



Chinese Journal of New Drugs 2021,30(1)

participated in the pharmacokinetic study of dextrorabeprazole sodium for injection. Results; The established
HPLC-MS/MS method has good linear relationship for dexrabeprazole in the range of 1.00 ~ 1500 pg-L ™", and for

levrabeprazole in the range of 1.50 ~1 500 pug-L~".

The results show that the linearity, selectivity, lower limit of

quantification, precision and accuracy, recovery, matrix effect as well as stability all meet the test requirements.

Conclusion; The HPLC-MS/MS method established in this laboratory has strong selectivity, high sensitivity and

good chiral separation. It is suitable for the concentration determination of dexrabeprazole and levrabeprazole in

human plasma, and has been successfully applied to the pharmacokinetic study of dexrabeprazole sodium for injection.
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k4l ( Toronto Research Chemicals Inc 23 &), b5~
5-CSZ-57-1 f2E 41 R 95% IR R 46 N 99.8% ),
=20 C 7K A ¥ URE G IR AF o 6 R AERZS AN
HRUE T I L il di -5 43 51 R 0130416012105,
0130416017913, 0130416017942, 0130416022644 ,
0130416022742 ,0130416022727 ,

B F B (7 [ Merck 23], 4450 1800907541,
kgl ) ; L (3£ E Tedia A A, L5 4 16075050,
gl ) ; = O (CRE R A0 T, 5
20150408 , 73 Hr 4l ) 5 B IR B (b 16 328 IO s 4k 1k T A
R w4t 5 g 0808101, 43 # 40 ) 5 7K Sy Millipore
Direct-Q £ B T/K (18.2 MQ) .

2 usE

API4000 ¥ 5t B¢ FHAX (56 [ ABSciex 23 A , £ 4
H AR B E N7 LC—20AD —JoéE ,SIL —20AC B sht
FE#%, CTO — 20AC FEIR A, DGU — 20A3 i < %< &,
CMB — 20A g4 8% Analyst 1.6.2 J5 % 5 H b 3
A4 ) ; CHIRALPAK IC F 4 [250 mm x 4. 6 mm,
Sum, RIFEF Y FHEA(LE) &0, #t5:
ICOOCE-UB0038 ] ; TG — 332A fif & 43 ¥ K 3F ; sarto-
riusBS124S B H 7 K F- ; SANYO A% I vk 4 ; TGL —
16G — A IR &5 3 250 Bl s XW — 80A i IE TR A 4 ;
IKA-Werke Typ VX 2E HY$EZ K ; Thermo # % F5 W #%
Millipore Direct-Q #fi/K{Y .
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15 min,30 min,45 min,1 h,1.5h,2 h,3 h,4 h,5 h,
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3 TS FH A T8 B DL e 4 20 10, 55 4o %2 DLBLZ
4 TE S T 7 DL RL e 4 20 10, 54 42 DLBLZ,LLBLZ
4 RIEITH 5.2 BUB&M CRAAEWIZEH I (EST) , 2R

40 e R TR A, B o5k A T H Y
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5 MARENE
5.1 @iELEH 454 CHIRALPAK IC F M #
(250 mm x 4.6 mm, 5 pm) ; Ji 3 AH: S E-K K &
(% 10 mmol - L ™' iR4% ) =75:25;3i# : 1 mL-min "' ;
FEIR 235 C

I (MRM) | TF 85 58 A, 735 I 4 DLBLZ F1
LLBLZ 35§ % 360.2/242. 1, [5{ Z W #5548
AR W Hme (D-DLBLZ) B 1 %f & 363.2/245.0,
FHF 2 A W e L) i R B 1 LR 15
Frill oy e MAR AL G ) 2839 T - L (DP)
Jp T3V, AR (EP) O 8V, il 4 i 5 (CE)
17V, HEBE(CXP)H 18 Vi EFIESHWNT . %
A(GS, ) Ky 60 psi, Bl B < (GS,) g 60 psi, =,
it L(CUR) 2y 35 psi, fili f8 < (CAD) 2 6 psi, 55 LR
B (TEM) & 600 °C , 1525 H1 i (1S) 2}y 5 500 V,

DLBLZ LLBLZ D-DLBLZ
[~~~ - ——— 1 f————————~——7 T == === ]
PN Y AN |
: 0 O | : 0 (0] | | O/\/\O/CDS:
|
CrvR R IO e
S., /SN ! SO/ SN ! Il
N ! N | @:N\ S/ SN :
| - — 1 | - — [ H |_ __________ |
mjfz 360.2 mjfz 360.2 miz 363.2
o/\/\o/ o/\/\o/ O/\/\O/CDS
° 1 ] T 1 ° )
*S., /SN SN S,/ SN
miz 242 1 mjz 2421 mfz 245.0
B 1 DLBLZ,LLBLZ } D-DLBLZ {2 HLH FIRE A 25+

5.3 MPHEMLE m 2wl 1y EPEFPMALE
0. 1% = 2 iy 50% W EEK ( TAE W) 20 nL( L
FMEEBEAT B i B B4R AR A P A ACK) 10 WL DLBLZ T
YEW AN 10 wL LLBLZ) TAEW AR , #0110 pL
MR TAEH (10 pgeml. ™" D-DLBLZ ¥ i) o K5 %
BUMEAEA 0.1 mL & F EP 45 2K 1 500 r-min '
P23% 1 min, FRIR 2G| mL ZJEVLHEE (M, FE IR
1500 r-min~'#£ 7% 2 min, F B T 5.0 HL 12 000
remin ' 2 FES L 5 min, BUEE W 150 pL # B &

PR A 2 WL #E4T HPLC-MS/MS 4347 .

5.4 MEIRAEMEREMETTE B R R g
4 DLBLZ H1 LLBLZ ¥ Ji 43 %] & 1.00,5.00,15.0,
50.0,150,500,1 500 pg- L' 1 1.50,5.00,15.0,
50.0,150,500,1 500 wg- L™ {4 & 24 I 3¢ FE &, 4%
“5.37 TR 5 ik A S HERE S AT . LATE I A R R
B AR (x) , 7 TN 90 5 1A s 6 1D R A LU AR Ry 90 A A
Cy)  JHDRL (R 2R 80 1/ ) AT otk Il E 35, 75
DLBLZ [ 5 77 F2 v = 0.001 02x + 1.53E "% (r =
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0.9991,n=8), F Mk FBRM 1.00 pg L™, 7F WARIEFEE . TEAHESE 2514 T , DLBLZ { & i [a] 25
1.00 ~ 1500 pg- L™l Bl 9 £t 6 R B R AF, 15 LL- J9'5.8 min, LLBLZ & B It [8] 27 24 5. 2 min, N 45 D-
BLZ [H] 4 7 F2 & y = 0.000 530x + 1.25E " (r = DLBLZ {4 $4 0[] 29 5. 8 min, LR M35 /N . 45 58 2 1
0.9980,n=7) , ZHEEFFMWHK1.50 pg- L', 7 I 3% T 2% i B 4 % DLBLZ , LLBLZ Fl 4 Bk 89 U 2 TG
1.50 ~ 1500 pg- L™ '3 Fl N Lkt 6 R R AF T, R BUE & . DLBLZ, LLBLZ F1 N bR B9 25 1 1l
5.5 @EBEM IO R R KR S Fm K AR E 8 R (LLOQ) \ &2 il & 1 25 Ji5 a3 &1 UL
“5.37 T J7 kA S BERE AT, 5 5 1 DI ) M K2,

Dexrabeprazole Levrabeprazole D3-dexrabeprazole
LINE-P-DB-Dexrabeprazole (Double Blank) 360.200/242.100 Da-sampl... LINE-P-DB-Levrabeprazole (Double Blank) 360.200/242.100 Da-sampl... I LINE-P-DB-IS(IS) (Double Blank) 363.200/245.000 Da-sample 1 of 124 fro...
(peak not found) (peak not found) (peak not found)

0.38
6 183225 300 694710
8 7.58 8 056
» » 0 (i 381 500 583638
Q 61028 sg2 O g6 g4 (412
A 2 06 5.04.5.32 731 o k)
=4 4 =4 =
2 2 2?2
g 2 G2 <
2 =2 2
g0 o €0
4 6 8 2 4 6 8
t/min t/min t/min
PREC-P-LLOQ-1-Dexrabeprazole (QC) 360.200/242.100 Da-sample 11... PREC-P-LLOQ-1-Levrabeprazole (QC) 360.200/242.100 Da-sample 11... PREC-P-LLOQ-1-I1S(IS) (QC) 363.200/245.000 Da-sample 11 of 83 from 2...
Area: 2.57e+003 counts Height: 3.25e+002 cps RT: 5.89 min Area: 2.12e+003 counts Height: 3.02e+002 cps RT. 5.22 min Area: 2.49+006 counts Height: 3.07e+005 cps RT: 5.84 min
8 5.89 5.84
5.22 522 3.0e5
" 300 ° 300 @ 2,565
g 250 g 250 g e
B > 200 = 200 3, 2.0e5
@ 150 @ 150 @ 1.5e5
c j = c 1.0¢5
% 100 g 100 % .Oe
= 50 = 50 = 5.0e4
0 L 0 L 0 1 1 1
2 4 6 8 2 4 6 8 2 4 6 8
t/min t/min t/min
PK-LBLZ1-P-401-1-Dexrabeprazole (Unknown) 360.200/242.100 Da-sa... PK-LBLZ1-P-401-1-Levrabeprazole (Unknown) 360.200/242.100 Da-sa... PK-LBLZ1-P-401-1-1S (IS) (Unknown) 363.200/245.000 Da-sample 12 of 1...
Area: 6.52e+005 counts Height: 8.63e+004 cps RT: 5.88 min Area: 3.36e+005 counts Height: 4.47e+004 cps RT: 5.25 min Area: 2.68e+006 counts Height: 3.37e+005 cps RT: 5.85 min
5.88 5.88 5.85
8.0e4 8.0e4 3.0e5
] ] 0
o Q a 2.5e5
O 6.0e4 O 6.0e4 K] 2.065
2= 525 = 525 =2.0e
2] 2] (2]
g 4.0e4 g 4.0e4 g 1.5e5
2 2 = 1.0e5
£ 2.0e4 £ 2.0e4 £
3.15 3.15 5.0e4
0 L 1 1 ‘l} 1 A 1 1 1 G
4 6 2 4 6 8 2 4 8
t/min t/min t/min

L3 B LLOQ; C o1 B4 4 4132 1% % JI 245 /s 1 3 4 i
l‘§l 2 PIRFIN Y K R 9 HPLC-MS/MS 43 ]

5.6 BEZEES5#E£HmE dH & DLBLZ A1 LLBLZ MRS, 37 I N #24E, B WAL N (n=6) Kt
PRI 9 1) B I BRI P 4 R K 6] (n=3) K5 % B8 S ER 45 R I3 2,
ML TR AERE S B E 4 6 0y, 38 3 Nt 4%

%2 DLBLZ #1 LLBLZ 7& 3% v ks 28 B 5 i ol 1

HE(n=6) HN(n=3)
IR C/pg-L7! — —
Mean + SD CV/% W B/ % Mean + SD CV/% HEH B/ %

DLBLZ LLOQ:1.00 1.1220.02 2.06 111.84+2.3 1.08 £0.06 5.14 107.61 +5.53
LQC:3.00 3.05+0.10 3.39 101.68 +3.45 3.11+0.05 1.67 103.67 £1.73
MQC:60.0 61.04 £1.91 3.13 101.73 £3.19 60.17 £0.76 1.27 100.28 +1.27
HQC:1 200 1176.5 £16.24 1.38 98.04+1.35 1169.9 +5.81 0.50 97.49 +0.48

LLBLZ LLOQ:1.50 1.49 £0.08 5.46 99.55 +5.43 1.55+0.07 4.49 103.28 +4.64
LQC:3.00 2.84 0. 14 4.98 94.69 £4.71 2.96 +0.18 6.14 98.71 £6.06
MQC:60.0 58.53 £3.22 5.51 97.54 +5.37 59.07 0. 62 1.06 98.45 +1.04
HQC:1 200 1082.4 £60.9 5.63 90.2+5.07  1187.8+91.32 7.69 98.99 +7.61
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T EOA b 3 A TR R UK B 5 2 LR A
BB 6 Oy FHRS. 37 100N Ab HUS S BE 4 #T L il
ST AL A, 5 K PR DN BN AR AR B A B
K H 6 Dy AR A 2 1 il 3 TOUE SR B b R,
LA P 3 AN TR R K R 2 4R U AR AL, B
WL A5 6 iy IR SYJE HERE 0 AT, 0 S e 1 AL A, 5 H
LB T KA ML K 1 D 0 B N AR A A
P53 a3 TR AR AR 4 25 88 oK b S SR P
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1R 3 AR KSR B I K 0 AR S A R T
113 0 ARA G 2R T il sk A Ay o DL A/
A, x 100% THE W FE I [ECR DL A, /A, x 100%
TR R I A 5 P A R 5 PR e A 0 4 1) 3 I TR
T DL PO b A R o R 353 28 N AR A — £k 1 5 o A
To BERFRUIPIRFIAC b 8 3 B kR Y
15 80% LA I, 6 {3 AN [R] (44 f) 25 1 1l 5 366 5T 1) PN A
H— A 3 7 AR R R CV% ¥ <15% i
AR AR N R E 25 8) 2015 JR 7 k22 Bk oK
VR 00 0 1 TS B 5 TR 00 25 SR L3R 3

% 3 DLBLZ 1 LLBLZ ) [F] Ui 38 55 35 Ji % Jof n=6,%
[l 0 R/ % 5T RGN/ 9o
(SRILE7] C/pgL7!
Mean + SD CV/% Mean + SD CV/%
DLBLZ LQC 81.99 +1.88 2.30 0.953 £0.027 2.78
MQC 82.79 +4.04 4.88 1.040 £0.010 0.99
HQC 82.81 +4.87 5.89 0.978 +0.007 0.74
LLBLZ LQC 99.55 £2.12 2.13 0.464 £0.010 2.21
MQC 100.97 +2.50 2.47 0.480 +0.011 2.24
HQC 98.82 +£3.27 3.31 0.462 +0.004 0.79

5.8 REMIKI ACH DLBLZ Al LLBLZ 7 135 il
PR i 2 AU B2 K 1Y AR WA 24 I A
) 2 S A A R T A R I 4 C UK K
RS E P, 2 AR AR 2 IR CE AR U RE S
FEAR NBCE - 70 “C KA VRl 4 W, - 70 CIRAE K
BCE TR E M o G5 R R BT DU 0 i L T
VEWR B 5 245 1K AE A (0 R 0 Ik 34 3 o A T 1
56 T A 52 1 AR W R o R T BB (] Bt

5.9 SUERBON T4 A AR A2 R
Ja , P47 B AL 5 B 29 M1 (incurred sample reanalysis ,
ISR) . 73 BITE A 321 BT BRAH AN C BT 4% B
4 B MRE G IE AT R BT, 40 )32 30 SR i 160 4>
Rl ARG AT 1280 AN FE S, H 43 A R A o S PR
Fi BB 12.5% o TSR 45 R R W] 4370 A K b
6 1L 5 000 {5 400 DAL ) 22 1 7 T 2 O S Y (1Y

+20% BIEREI LA, A 4R 100% o
6 HiEAbIE

3% H Phoenix winnonlin 8.0 G144, AE B =
#i 7Y ( non-compartment model, NCA ) {2 ¥ £ 1| 4
255077 2R, H W WO AR T 4G DU R 4% 0 1153, 7
R AR AR T ARG I RN AT

& R

1 BXRAHBRHAHZE

AR BRI G T VR T A e DRk 4 5,10,
20 mg FI{E 55 FH I TiE 7 DURL e 4l 20 mg J5, 1F DU 4
DLBLZ 1 LLBLZ 1) F 225 2 S 8000 5l W3 4, 24
AP WA 3, 450 W] DLBLZ 7£ 5 ~ 20 mg i
WHEIN SN R EEA RPN XR, 2 E
5 ) A e

F4 PRMAE EEAH¥SH

5 mg A7 JiE 7 UL
o gy

10 mg 47 e % 01
S

20 mg A7 JiE TR N
LI A

20 mg T 11
B

20 mg {if fie & DL
EL T

€/ gL

AUCr)f]zh/Mg'h'Lil
AUC,_, /pg-h-L7!

Ton/h

278.92 £32.11
387.85£92.43
390.28 £92.51

0.50 +0.00

598.69 +102.86

988.89 +337.34

998.96 +346.20
0.50 +0.00

1217.9 £277.69

1782.3 £714.37

1792.2 £717.15
0.53 £0.08

512.84 +£118.85

965.21 +454.21

975.92 +465.13
0.58 +0.12

457.76 £101.27

562.42 +227.67

565.02 +£227.93
0.50 +0.00
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Gk 4
s 5 mg 47 % 11 10mg FTHER I 20 mg ATHEFR I 20 mg IR O 20 mg i1 11
ey iy ey ey e
ty,,/h 1.13 £0.32 1.48 £0.52 1.42 +£0.42 1.69 £0.65 0.80 +£0.25
CL*/L+h~'+mg™' 13.53 £3.54 11.17 £3.92 12.68 £4.66 12.24 £5.16 20.07 £7.15
VZ"'/L~h’]-mg’l 21.27 £5.18 21.72 £4.45 25.12 £10.05 26.11 £6.82 21.32 £4.50
MRT/h 1.23 £0.27 1.57 £0.54 1.31 £0.41 1.66 £0.59 0.93 +0.26
a:DLBLZ,b:LLBLZ, c. 2 % it bz i fb
2 ZRRABRHHF
| P 8 e 94 T P 24U T T 3
ol B DRI 00 5 RS 2 0 4 2400 ) R 4 9 T 4
ool 5 mg#iE-DLBLZ SRR 0 W e T A5, R A AT A% U BE A 1 RE R R 4
23 sl Soml O 4 DI S T RS A DRI S 10,
S ool —e—20 mgjjiE-DLBLZ 20 mg FIVE S IH BE DB 20 mg S5, B DU
\ —*%— 20 mgiliiE-LLBLZ B
400 - DLBLZ # LLBLZ #) £ 2 25 8¢ Z 5o W3R 5, 2
200 A il 28 UL 1K 4, DLBLZ 3% 22 1 2 Je 1 N & BRI i I

s 1*0 1‘-2 F6, $EHFI DLBLZ 1 5 ~20 mg FI EEE N5
" P P 9 55 LA BL A 0 26 VS 72 , 90 6 5 00
B3 YN 0T 20 i R IE Mt 3 2R DLBLZ 160k i %R

x5 ZRHYEEELAI¥SH xEs

S 5 mg 47 JiE F N 10 mg 77 JjE 7 DL 20 mg 47 JiE N 20 mg JH JiE 7 N 20 mg T JiE # N

- i w4y i w4y Fir e g EOATE P gh®
Coo/ pg L™ 272.27 £52.02 590.35 +86.75 1233.7£195.56 567.56 +145.92 478.89 +114.57
AUC, 1/ pg-h-L~! 391.13 £103.30 986.33 +353.32 1797.0 +697.86 1030.6 535.21 578.06 +239.16
AUC, ./ pg-h-L~"' 393.90 £104.38 1 004.9 =374.96 1 804.1 £705.07 1043.5 £550.85 580.86 +239.65
Tpue/h 0.53 +0.08 0.50 +0.00 0.50 £0.00 0.50 £0.00 0.50 +0.00
t12/h 1.37 +£0.81 1.96 +0.98 1.26 +0.49 1.77 £0.86 0.78 +0.18
CL.“/L-h~"emg™! 13.65 +3.95 11.31 +3.86 12.62 +4.55 11.96 +5.30 19.79 +7.38
V,°/Leh™" mg ™! 24.02 £9.05 28.06 +6.64 21.02£6.99 27.26 +13.24 21.01 +5.11
MRT/h 1.27 £0.34 1.71 £0.66 1.27 £0.47 1.65 +0.62 0.92+0.24

a:DLBLZ,b:LLBLZ , c: 2 5 it b ifiE 1k

—8— 5 mg#iHe-DLBLZ

—o— 10 mg#}%-DLBLZ
—A— 20 mg#4e-DLBLZ
—e— 20 mgi}yjiz-DLBLZ
—¥— 20 mgi§je-LLBLZ

t/h

B4 ZUHZ G R 25 2k &
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