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Abstract: Objective To study the pharmacokinetics of 2.5 mg Rivaroxaban Tablets in Chinese healthy subjects and evaluate the
bioequivalence to the reference reagent. Methods 70 healthy subjects were administered oral 2.5 mg rivaroxaban test agent and
reference reagent (Xarelto®). An open, single-dose, random, completely repeated and four-cycle crossover design was adopted. The
subjects were divided into two groups, which are a single administration of the test (42 subjects) under fasting state and a single
postprandial oral administration of the test (28 subjects). To calculate the main drug parameters, the LC-MS/MS was applied to
determine the blood drug concentration at 18 different time points within 48 h after administration of the preparations.
Bioequivalence was evaluated by using analysis of variance, two-sided one-sided ¢ test, and 90% confidence interval analysis.
Results After oral administration of test and reference preparation in fasting state, the main pharmacokinetic parameters C, .,
AUC,_, are (66.3 = 18.4) ng'mL™", (4.76 + 1.73) h, (323.9 + 98.4) h'ng'mL"and (64.5 + 17.6) ng'mL"", (4.45 + 1.47) h, (321.3 =
104.5) h-ng'-mL"". The main pharmacokinetic parameters of C, ., f,, and AUC,_, after oral administration of test and reference
preparations after high-fat diet are (59.5 = 13.3) ng-mL™", (5.14 + 1.24) h, (341.7 + 70.8) h-ng-mL™" and (60.5 + 10.7) ng-mL™",
(5.29 + 1.56) h, (348.8 + 77.6) h-ng-mL"™". The geometric mean ratio points of C,,, AUC,_, and AUC,_, are between 80.00% to

125.00%, and the upper and lower limits of 90% confidence interval of variation rate within individuals were less than 2.5, the
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results indicated that the absorption degree, absorption rate and variation of rivaroxaban in test preparations were similar to reference

preparations. Conclusion The LC-MS/MS method was used to determine the content of rivaroxaban in human plasma. The

rivaroxaban (2.5 mg) test preparation and the reference preparation were bioequivalent when administered under fast state and after a

high-fat diet.
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Table 1 Precision and recovery of rivaroxaban in human plasma
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0.100 0.09840.0097 9.9 0.103+0.010 9.7 106.9
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2.50 2.45+0.03 1.2 2.50+0.06 2.4 102.2
40.0 38.3+0.8 2.1 39.4+1.0 25
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Table 2 Substrate effect of rivaroxaban in human plasma
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06 0.99 0.98 1.05
FIME 1.00 1.00 1.05
SD 0.01 0.01 0.03

CV/% 1.0 1.0 2.9

(5) R PEZ5 82 A= W i BT A B A2 N If
IR R OB S AT 20 h AR e 5 4% 5 A2
FE i 2 A0 PR 5 7E F SRR AR (4 °COAET 123 h R € 5
b B JE RE S HERE N LSRR S 8 b 3 S 7 H Bl
FE 28 (4 °COAETR 113 h #2058 5 A I 2% A i - 20 °C/
—60 CCH VR IKFE AT » I A AF T Rl , VR Al

R 5 N3 —20 °C/-60 °CF A7 80 d H58 5E o
23.6 Buit¥ ik KA SAS 948 AF, LR =
BRI TH %52 R VD U 24 3 2 280, o Bk AT
AT K S N i 20 TR

3 %R

3.1 MZHiKRE-ATE)fhZk

300 FEIRE AR I 42 5%, Hrh
2R TR T 1 ~3 A, 41 61523 3 58 K
TR . KO34(BENL SO KA R FH AL 4 4
WL 25 AR 1R 5 . N4 42 91 32 3 28 iR ot
T, A NBENLNBE 24 BT 8 (SS), H
K034 ()55 1~3 J I S H A 4149 5268 3 4 AR 9
2R B S A0 N 25 B 2 TR oy BT B (PKCS) L 2 8 2
SHINMN L8 S5 B (PKPS) R E 45 %
SRR L (C,,) » 25 I #h 28 F T R (AUC,_) »
AUC,  BIIN AW E5r HT 4 (BES) » 42 %2
RE PN G 7 b, 20 i 242 WL 1.

312 EEAE A3 N 28 4 Z ik, Hh
27 B 32 3R e T AT . CO09 (ML S ) 578 1k,
B2 WA 2 BN GA 24 )5 24 W AEIRE AR 2, TR
NHEAR S AT R ARG . AN 4128 41 52 ik 1 IR
w250, A SN N B HL A BE LSS, H A1 C009
PERTIR ARG, 2 3.4 A I AR AR FH 2 B ) 32
HFR L R REEVIREA , TCHAE 99 N PKPS, AN
BES. BEHL5 C009 52 ik & &5 24 1) 2 A i 191 DA Jo H
AR 27 1 52 1 4 A I 25 9 JE 3 4 N PKCS
BRBENL S CO09 Z ik # 4, HoAh N H 235 1 2480 %
Z K N PKPS, = E 45 %% S 4 C,n AUC,
AUC, Y49 N BES. 285 52X #H I Geit 5 #r
2y it 26 WL 2.

32 HH;ESH

32,0 FPGRE AP E BT R AR 7 S R
R R AL BEHL T Y e a2 E R AR X
BTE I N AE P S MR 56, 35 42 61 3238 S A



$F47%5 F1H] 2024F18 %!ﬁ;‘fﬁ?ﬂfti Drug Evaluation Research ~ Vol. 47 No. 1 January 2024 - 119 -

A B
. 1000 = ZRMF
80 Tl
5 f‘i:j;ﬂ = Bl
e 21004
E E
Ey g
iR )
= b
£ & 10
= =
1 0.1 i :
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
t'h t/h

1 BEZXEZEOMR2.5 mg F KD FH M 2R E-I 8 i 2 (A-Z % ; B-F 35
Fig. 1 Mean plasma concentration-time curves of 2.5 mg Rivaroxaban Tablets under fasting state (A-linear scale; B-semi-

logarithmic scale)
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Fig.2 Mean plasma concentration-time curves of 2.5 mg Rivaroxaban Tablets under postprandial state (A-linear scale;

B-semi-logarithmic scale)
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Table 3 Pharmacokinetic parameters of 2.5 mg Rivaroxaban Tablets under fasting state

- o ] ZAH I (n=84) ] Z I (n=183)
Tts CV/% rEs CV/%
b h 1.50 €0.50,4.00) 60.2 1.50 (0.50,4.50) 58.6
Conax ng-mL™ 66.3£18.4 27.7 64.5+17.6 27.3
AUC,_, h-ng'mL" 323.9+98.4 30.4 321.3+104.5 32.5
AUC, ., h-ng-mL" 327.4+99.3 30.3 325.3+105.8 32.5
A h 0.161 2+0.045 6 28.3 0.168 6+0.041 6 24.6
tin h 4.76+1.73 36.4 4.45x1.47 33.0

et FPALBLCR MBS RORAED

: median (minimum, maximum).

max *

“t
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102.65%-+ 101.29%. 101.17%, £ 90% & {5 IX 98.28%, H 90%CI 43 7l N 92.77%~102.25%-
] (90%CD 43 7 N 98.20%~107.30%- 97.82%~ 95.18%~101.52%. 95.09%~101.57%, 1 % *£
104.88%-+ 97.70%~104.76% ¥] & 1£ 80.00%~ 80.00%~125.00%, H. S,,,/S,, 90%CI I FRAH 43 1 N
125.00% , HAMAE N A5 5 EL 2K (S,/8,.090%CT R 2.13.1.81.1.87, YK 2.5, %L 5 K 2.5 mg Flfk
G172 1.78 176 AR IS 2.5, R Ok - WHER Sl 2 LU A Ak , Wk 6.
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Table 4 Pharmacokinetic parameters of 2.5 mg Rivaroxaban Tablets under postprandial state

5 gy B ZAR ] (n=54) _ Z il (n=54)
Tt CV/% Tt CV/%
boax h 3.00 (0.75,12.00) 60.3 2.50 (0.75,5.50) 44.3
Choax ng-mL™' 59.5+13.3 22.3 60.5£10.7 17.7
AUC,_, h-ng-mL™" 341.7+70.8 20.7 348.8+77.6 223
AUC,_, h-ng-mL™ 347.7+£72.6 20.9 354.6+79.4 22.4
A, h! 0.142 1£0.031 1 21.9 0.141 4+0.036 8 26.0
tin h 5.14+1.24 24.1 5.294+1.56 29.5

et TPALBLCR M RRAED

“t_..: median (minimum, maximum).

x5 ZEREZHHANESILHFNEZAHESH GMRIFNER
Table S Evaluation results of GMR of main pharmacokinetic parameters between test preparation and reference

preparation in fasting state

SH -Rivs — mﬁj%ﬁ A , GMR/% 90%CI S/
A i) 711 Z: LU 771 90%CI
Corae ng'mL™ 63.7 62.1 102.65 98.20%~107.30% 1.72
AUC, h-ng-mL" 309.9 306.0 101.29 97.82%~ 104.88% 1.78
AUC, h-ng-mL” 313.3 309.7 101.17 97.70%~ 104.76% 1.76

®6 BEENKSZRHFFNSSUEHFNETEZEANFZSHGMRITNER
Table 6 Evaluation results of GMR of main pharmacokinetic parameters between test preparation and reference

preparation in postprandial state

ZH A — mﬂﬂw‘]ﬁ \ GMR/% 90%C1/% Sir/Sus
Saniipl Z L i3 90%CI
Coran ng-mL™ 58.2 59.7 97.39 92.77%~102.25% 2.13
AUC, h-ng'mL™ 335.7 3415 98.30 95.18%~101.52% 1.81
AUC, , h-ng'mL™ 341.1 347.1 98.28 95.09%~101.57% 1.87
34 ZEMIEN 52 RFM, AR FMHREREN67.9%. FiEA

R 9 [ 5% 24 iy B B R I PR A AN R REFHERE RN 1S, L™ EA R FM, 2l
LD W ISR 0k I VR S IR RN RRNLHE R S LA R 1 2 A e R 52 1
A7 7B, 7 e 3L R AR 170 31 IR RO 4 itig
AR F AR AN 40.5%; 2 5 R 5 LR A 19 41 FIARID TS — P ey e B M B e 40 1) Xa K7 (1)
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CARBLEE 2 , 32 B R o RIS BETE N A N 2 5 130
G ZR BE UK, A= R F 2 e A 7 G 0 R B,
H AR RS XA ] R4 AR 7D BIE e WA 1 5 1 A
A2, FRIDBEAE N A VR 97 o 254 FL 550 A= 4
SR TURLTT A B 5K 24 o M B A R R A ) KR
AP YE - A ) S B TR HR 1R T JE D) (LA 245 3))
5 SRR B VN FE AR 1A 2 25 47 ) 25 Nk AR
WA T BR F 5 5 ) A= 4 45 R E A
Guit R T R D) S5 A O T SR AR
e SR, AR N ik T AL 2, R
FATF 80 B 770 B BB ML s A R L DY A A RS Wkt
25 iU B R R BER N JE T S R A,
AN B AR 57 1 (CVO Y L2 30%~40% . LLZj 5l 2%
ZH(C, .~ AUC) N FE M 48hs , Bk B o=
0.05,3=0.2,CV=30%, 52 i il 77 f1 2 LL. 1] 3] GMR
N 1.05, A W) % R X TE] 80.00%~125.00%, K H
PASS (version 19.0.2) T AL A& 34 4. 5 [E VY
JE AR TG 1 o 7 R, S IE RIS FE A BN 42 1) B R
B8 1 G A 2 AR 25 ) (9 kg i (R) A 1SN
il ) 25k N A & ] R R = 0.05, B=
0.2, CV=20%, 32 & il 77 1 Z LL. ] 5] GMR 4 1.05,
AW % % X 1A 80.00%~125.00%, K
PASS (version 19.0.2) i] FEA &= 4 20 41 . 5 F& DU
RS 1 vk 2R, 48 5 IR A A 5 R 28 1

AL T A5 R R R PE (2.5 mg) BN
W SR , AR JG 2~4 hik®) C,, . I ARFIAR 7D BE
JUFsEaRI. ANE RS RE GRS T, 2.5 mg /v
A RA R B . s FRIDIE A 2.5 mg
F I AUC 8% C,, oM (R R AR 7D BE 2.5 mg
J AT 5 B P IR A, AT DL AR P
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