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Determination of Ezetimibe and Total Ezetimibe in Human Plasma by LC-MS/MS and Its Application
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ABSTRACT: OBJECTIVE To establish LC-MS/MS methods for the determination of concentration of ezetimibe(EZE) and
total ezetimibe(EZE-T) in human plasma and to use for a bioequivalence(BE) study of ezetimibe tablet formulations.
METHODS Plasma samples were pre-treated by direct precipitation and post-enzyme precipitation for quantification of EZE
and EZE-T, respectively. Ezetimibe-d4(EZE-d4) was used as the internal standard(IS). The analyte was retained and eluted using
a Waters ACQUITY UPLC® BEH Cis column(2.1 mmx50 mm, 1.7 um), with a binary mobile phase system consisting of 0.1%
acetic acid-acetonitrile(A) and 0.1% acetic acid-water(B) at a flow rate of 0.2 mL-min~!. EZE and EZE-d4 were detected in an
ESI source under negative ion mode, used the ion transitions of m/z 408.2—271.0 and m/z 412.2—271.1 for EZE and EZE-d4,
respectively. The quantitation method was applied to analyze the blood drug concentration of healthy subjects after oral
administration of the same dose of test or reference preparation ezetimibe tablets. RESULTS Endogenous substances in plasma
did not interfere with the quantitative determination of the analyte, and EZE, EZE-T, EZE-d4 had no mutual interference and/or
mutual transformation. The quantitative ranges of EZE and EZE-T in human plasma were 0.1-20 and 1-200 ng-mL~,
respectively, with good linearity. The recoveries of the analytes and IS were recorded between 102.4% and 109.8%. The
IS-normalized matrix effect factors were recorded between 98.5% and 99.4% with coefficient of variation(CV) <5%. Intra- and
inter-batch accuracy and precision were <15% with CV<10%. The plasma concentrations of EZE and EZE-T determined by the
method and the pharmacokinetic parameters calculated there after in the BE study were in accordance with those found in
previous reports. The deviation between the re-measured value of incurred sample reanalysis and the original measured value
was <10%. CONCLUSION The method is specific, sensitive, accurate, reproducible requiring small sample volumes, and
comfortably meets the requirements of ezetimibe BE studies.
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Fig.1 Molecular structure
A-—ezetimibe; B—ezetimibe glucuronic acid.
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0~2.50 min, 45%—95%A, 2.50~3.30 min, 95%A,
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R S L.
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EZE-d4; D-% 3% H A EZE HN5: EZE-d4,

Fig. 2 Typical chromatograph image of EZE and internal
standard EZE-d4 in plasma

A-blank plasma; B-blank plasma+EZE; C-blank plasma+EZE-d4;
D-blank plasma+EZE+EZE-d4.

1 M4 EZE-G [ # A & K504 EZE B9 % &
Tab. 1 Investigation of the metabolite EZE-G rotation into
the parent analyte EZE

FHENE o

0'%.0 05101520253.035
t/min

I B E FEIMACE 4 h RUKRTRCE 18 h, Tffk
KIWAAr 20, 70 °CH{# 50d, Tk
IRAEER =70 °C N VRl 4 %, ToHAL

il & T 6 CTFHLE 68 h, Tkl

A Il E FIRTCE 1 h, Tk

EZE | 72 () b ofE il 26 11 )3 5 #2 3=0.507x+
0.005 98(r=0.999 2), 7E 0.1~20 ng-mL~" &1 Bl Py £k
X RRBEY, LLOQ N 0.1 ng'mL~"; EZE-T &
() bR 1 il £ 83 R O 3=2.2x-0.003 93(r=
0.998 5), 7 1~200 ng-mL~' ¥ FEYL RN ZME R &R
R4f, LLOQ & 1 ng'mL™",

EZE il 7 75 ¥ 19 42 U IR Ui R o8 103.8%~
108.7%, WARMHEEEIEE N 102.4%; EZE-T ]
FE TR EUASCR N 106.7%~109.8%, PIAREY)
SR ESCR T 108.8%

EZE W& Jr iy 3 i+ S H eV 25
77.4%~79.8%K1 1.8%~3.6%, PIFRIT—FLFET AT
NH CV 43518 98.5%~99.0%F1 1.9%~2.4%;
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EZE-T 5 7736 2L it R+ ) He v 4300
70.5%~70.6%F1 1.0%~2.4%, PIFRIT—AbLHE T A 1
JeH CV 50 51h 98.7%~99.4%F1 3.0%~3.1%

X EZE WI5E, HENMEREE /RS2 . LLOQ
WE R 22 2.7%~7.7%, CV R K1H 3.3%, HAx
e FE E R B 22 M —1.4%~6.6%, CV Fx K1E 4.9%;
TR VR RS S . LLOQ HERREE R 220 4.5%,
CV {ER 3.4%, H gk B e of B2 i 22 45 [
~0.4%~4.2%, CV fig KAH 3.8%. ¥} EZE-T By,
PN VB RE /S B . LLOQ VE W W 2= N
—13.1%~17.9%, CV I KMH 6.9%, HAUEHER
JE i 22 35 BBl —6.5%~5.1%, CV i K1H 4.8%; it
T) VEE TR 3 A 9 B . LLOQ HERE (22N 2.9%, CV
% KAH 14.5% , 42 Wk B o o B2 i 22 0 [ oy
-3.8%~-1.7%, CV fx K{H 6.4%.,

EZE. EZE-T I 2%V IR i 0 1 ff 55 0 2 43
WM -0.3%~3.0%. 0.5%~8.6%, CV 435l 0.7%~
2.1%. 1.1%~4.1%; EZE/EZE-T Y 2% JEHE Y
TETHR B W 2293 N 0.4%~4.7% . —5.6%~—1.1%; CV
3N 0.9%~1.6%. 1.9%~2.1%,

FaErEMLAZE R, EZE fEfSBTEIR
FCE 46 h &-20 °CHCE 45 d. TAER P ERCE
42 h K-20 °Ciilt e 36 d. MK 2= H0E 72 h &
VKIBTHCE 15 h, 1K H-20 °CH5-70 °Clit# 48 d.
M3 Hh—=70 °CF VRFil 4 UK . IMRAE A AL B H 6 °C
BCE 33 h A Il E iR ECE 1 h BFR e M R4, EZE
FEM2EAE AL B T 6 °CHlCE 19 h 5 HkkE S A
P R AT 1M N AR EZE-d4 7E6f 700 = IRECE 21 h
T AW E IR R 20 h Fa e e R A
2.2 NGE IR
2.2.1 BEFERIIE 96 A{@EEEE H 10 mg
BN EARIT A AT A5, EZE B9 Cumax ZE S 12
5ng-mL~ (% fE)ak 11 ng-mL'(&)5), M EZE-T #Y
Coax ¥ 1H 2 % 25 70ngmLY( =5 € ) B
110 ng-mL'(&J7), 5 3CHRE-IHRE i 1 25 vk i 45
R—2 ZIRAFIFNEGS HHIF Crax [HIET . A
Wik ¥ EZE 5 EZE-T WERBIEHEE 0.1~
20 ng-mL~" 5 1~200 ng-mL~" R %50 75 75 I i A
MBI R, R RIBUR B8 58 B 2 il £k .

222 ZyEESE% BE Y IRZ S, Zik B
W EZE 25814 B8 (B Crax IP): Tmax 2 5 h(ZF
f)EL 1.5 h(&JR), tr % 12 h(ZE ) 13 h(ER),
AUCq.int %) 70 ng-mL~"-h(%5 §)5 100 ng-mL~!-h(%&

- 1860 - Chin J Mod Appl Pharm, 2020 August, Vol.37 No.15

J&); EZE-T M 25 8125 28U (BR Crnax A1) : Tmax 29 1.25 h
() 2 h(E)R), te 4 14 NEEER),
AUCo.int 2 560 ng-mL~"h(%5 IF)m 650 ng-mL-"-h
(BJ5)o ZRHF G S HLHFG Crax. AUCou.
AUCo.int 19 T/R HAEIIFE(100£10)% AN, 90%
EIXEINT 80%~125%, LIREEH>80%, iXLb
25 SR I Z R0 5 S H iR R AR AR -

3 g

ARG T —E 0] 5 A2 b EZE
Al EZE-T [ LC-MS/MS J5ik &4, Hri EZE fi
EZE-T 1) LLOQ 4351358 T 0.1 A1 1 ng'mL™', A&
5 ¥ TE H AL BER YT SR Tk T A 1Y) B e
2, B EA . ks, Zorsgd T
SERE ) AE IR, AW PR IR A B N SMH G
T RN A ER I B ST AR T 2 A
R E @ 7R T BE 5T . 45ROk
FHZA )51 01 8% EZE F1 EZE-T AR BE 204 H 58
G IS, AT A E AR YT 2 A R AR
W 7004 245 2 S48 5 SClkaE — 3%,

EZE-G FIHIFIE 25 BA MR 25 BE M, K
AE BE WF5Th AEAE 2 AT 20519 . 22 FDA
EFXHRIT AT A i BE 48 SR EE, LA EZE
1 EZE-T {ERMEXT SR, IF LI 25305585 [F]
BHVE R BE WEMMKEE . 4, JRA SCERHREE T 76N
1M 3% r[FEHN 2 EZE A1 EZE-G 1 LC-MS/MS J5
2, WA T LUE ¥ EZE F EZE-G AN
177 A58 EZE-T M 25k B, X 7k Ao
faifiE, (HIRAE “EHiE” Me ik, IUIER
4 BE X —2THZIA T4 L 5T . AU
RE% T RN RAENGIRZ) h~4 1 BE WFseH it
17 BZE-T M AE W FE A L6 (55 26 FIAE 2 5E), B G
FH B-H51%5 BRI IR /K f# BERKE EZE-G RGN R 24,
SRIG R R IE 253054 T R 1 53T o

— T, DT AW R TR LS A
WA 4 IR I 3R B TR R SR 24 1 5K Tl B
PE, NI A SR 24 R 268 R IS R 45 5 ) I vl o
WO . P E 25 AR YIRS AT T A
IS UEFE TR ) (2015 A RRES DU 9012) 145 H
TEIE 2415 00T DLV R a1 5 R RO 25 6 T g
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