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Bioequivalence Study of Valsartan/Amlodipine Combination Tablets in Healthy Chinese Volunteers

WEI Xiaohua'?, WANG Keli?>, LIU Hong'?, ZHU Wan'?, PENG Hongwei'?, HE Yanna®’, CAO Duanwen'®*
(1.The First Affiliated Hospital of Nanchang University, a.Department of Pharmacy, b. GCP Clinical Trial Institution, Nanchang
330006, China; 2.Nanjing Kelitai Pharmaceutical Technology Co., Ltd., Nanjing 210000, China; 3.Jiangsu Hengrui Medicine
Co., Ltd., Lianyungang 222047, China)

ABSTRACT: OBJECTIVE To investigate the bioequivalence of generic formulation of valsartan/amlodipine combination
tablets(test) and the original brand Exforge®(reference). METHODS This study was designed as single-center, randomized,
open-label, single-dose, three-period partially repeating crossover. Subjects were randomized to receive a single oral dose of
80/5 mg of test or reference valsartan/amlodipine tablets according to randomized schedule under fasting or fed states. A 2-week
washout period was applied. Blood samples were collected up to 72 h following drug administrations. Plasma valsartan and
amlodipine concentrations were determined by LC-MS/MS. The pharmacokinetic parameters were calculated with the Phoenix
WinNonlin software(version 8.0) based on non-compartmental analysis. Due to high variability, the bioequivalence of valsartan
was evaluated using the reference-scaled average bioequivalence(RSABE) and average bioequivalence(ABE) method. The
bioequivalence of amlodipine was evaluated by ABE method. RESULTS The within-subject standard deviations(Swr) of
valsartan of the reference product for Cmax, AUCo-t, and AUCo- under fasting states, and Swr for Cmax during fed were all >0.294,
perinitting use of RSABE. The 95% upper confidence limit was <0 for all theses parameters, and the geometric mean ratio(GMR)
values of generic/reference product for the point estimates of Cmax, AUCo., and AUCow were within the range of
80.00%—-125.00%. Swr(valsartan) for AUCo-« and AUCo- under fed states were all <0.294, permitting use of ABE. The 90%
confidence intervals for the GMR of AUCo.t and AUCo-« of valsartan were within the range of 80.00%—-125.00%. In summary,
valsartan in the two formulations was bioequivalent. The Swr(amlodipine) for Cmax, AUCo+, and AUCo-» were all <0.294,
permitting use of ABE. The 90% confidence intervals for the GMR of these parameters were within the range of
80.00%—125.00%, indicating bioequivalence. CONCLUSION The generic formulation of valsartan/amlodipine combination
tablets is bioequivalent to the reference marketed brand. Both valsartan/amlodipine formulations were well tolerated.
KEYWORDS: valsartan; amlodipine; LC-MS/MS; bioequivalence
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(BER AP 80 mg, A SHHF 5 mg)]; S Huiil
FI(R): WYL FEHF [ 4 . Exforge®; Fiy
i AR AR, #5: B1138; Mk
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111701980, 111701817); Fii#¥ : Security Guard
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W 100pL; WM A: & 0.05% H R FI
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IEBS o LIRS A B S B DT o

1.5 LB

G 10 24 R I SCRRER 22, R A3 B s ]
K, REEWAE. AFFCRHZSEY o b
Ji R RAIER) LC-MS/MS X i 25730 | 28
AT, TR P R, AR
L PEYE O 2.00~5000 ngmL™", EiE TR A
2.00 ng'mL~" 5 % 54 Hb P Zk PR V5 O 0.020 0~
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Tab. 1 Demographic characteristics of test volunteers
(x ts,n=54)
i H = @ik BRI
F 1) 42/12 44/10
AR5 24.24+3 .88 22.91+3.00
Br/em 166.84+6.97 166.40+6.73
i kg 61.08+7.42 60.65+6.68
TR AE B/kg - m2 21.89+1.79 21.87+1.73

2.2 SFXE I 2 B - ) il 2k

7S EIRIE AL 54 i, SERGALE 53 i, gAA
a2t 53 B BRI AL 54 B, SERL
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Z il 300 5 S 22 0 24 v B - B ) il £k 43 ) D &
1~2, FEHHFESHINE 2. INEITFRS A ZiK
il 500 4 25 Bh 22 4R HE 5 2 LU 50 B4 24 sh 24 R AE e 5%
FEARL o AR E AT A DL SCHR A 25 1D HH 21 S 7
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JE iR A R, 2l AR 2 g
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2J5 AUC FRIRZT 42%, Coax FEIRZT 52%., S HEH
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oA I 2B G 45255 AUC FRIRYY 41%,
Crax FEIKZY 49%, Z5G RMANITZIAHIF 55
e A v | R ST B R S R AR 2
VLR —3L,
2.3 AWEHETEN

VbR T BCS 1128, HETRERZY,
% H] FDA #E7£0 RSABE P4 HiAE Wy 2530k .
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Fig. 1 Plasma concentration-time curves of valsartan and amlodipine after a single oral dose of 80/5 mg of the test product

under fast condition(x * s, n=53)
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Fig. 2 Plasma concentration-time curves of valsartan and amlodipine after a single oral dose of 80/5 mg of the test product

under fed condition(Xx * s, n=51)

R2 BEZAEZEAEZH. BEORBVELIANRT F EHYHE

CARMTHERAFSH[X L5 (CV)]

Tab. 2 Pharmacokinetic parameters of valsartan and amlodipine after a single dose under fasted or fed conditions in healthy

Chinese subjects[ X = 5 (CV)]

2 WL 254 (n=53)

BIGHZIH (n=51)

A i) Z: Heil Z i) Z Heil
b
Tnax/h 3.29+1.07 (32.55) 3.34£0.86 (25.72) 3.10£1.09 (35.21) 3.23+1.49 (46.05)
Crnax/ng mL™! 3 140+1270 (40.4) 2 960+1350 (45.6) 1 490+451 (30.3) 1 5204537 (35.3)

AUCy./h-ng-mL"!
AUCy./h'ng-mL™!
tin/h

18 481.4446 895.57 (37.31)
18 664.376 930.10 (37.13)
9.07+4.65 (51.30)

17 552.477 523.72 (42.86)
17 743.79+7 564.25 (42.63)
9.33+3.81 (40.78)

R
Tnax/h 6.96+1.90 (27.30) 6.35+1.63 (25.64)
Conax/ng mL"! 2.55+0.548 (21.5) 2.51+0.553 (22.0)

AUCy./h-ng-mL"!
AUCy./h'ng-mL™!
tip/h

92.56+18.29 (19.76)
127.14432.55 (25.60)
35.76+7.95 (22.23)

92.08+20.12 (21.85)
128.99+39.12 (30.33)
37.1748.97 (24.12)

10 732.54+3 205.62 (29.87)
10 879.97+3 277.22 (30.12)
7.97+2.07 (25.99)

5.75+2.76 (48.03)
2.62+0.563 (21.5)
92.92+17.05 (17.78)
132.11£33.28 (25.19)
36.17+6.98 (19.30)

10 377.6143 416.53 (32.92)
10 518.78+3 473.59 (33.02)
8.5142.37 (27.87)

5.50+2.78(50.63)

2.62:0.593 (22.6)
94.96+17.49 (18.42)
131.98+35.27 (26.72)

36.84+8.13 (22.06)
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80.00%~125.00% M ZK , HA SR
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NE T AR5, R ABE WA HAEY) 5551
P, SRR 4. [1-20] B (G X EETEAH
B e A A F T Z K 755 S HH A Cnax 1Y
GMR ] 90% EAF X [H] N 96.50%~104.42%, AUCo.

) 90% B (5 X 8] K 98.37%~102.69%, AUC.F)
90% B (ZIX M 97.62%~102.32%, ViHH % S Hb T
AR S S I AL 25 I 20 S S -2
FIGZ LRI Crnax 19 GMR Y 90% B-{5 X 1) 4
98.61%~105.16% , AUCo. ) 90% & {5 [X [8] K
99.50%~102.91% , AUCo ) 90% & 15 X 8] N
97.33%~102.56%, Ui EH-T-3Z X570 521
il 7 453
24 LMW

AR A SS =2k, A 9 #
ZIRELEAREN, RRFMELEFN 16.7%
(9/54), FEAE 1 FIRAREM, Hr 10 FilkcH
FEN ST REA OC, 1 BIUCHE S S 25 R
Ko NRFMALER: 582ME 2 90.9%((10/11 i
W) FERIRRAETE R 9.1%(1/11 BIIR). 3 D24
P AN REE R RIFTEAREEHAR
. BREAA SS E£MZIAE, A 10 FilZik
HRAERNRFM, ARFMKREZRH 18.5%(10/54),

R3 AEMZBEORGVEEAIH T EAYENENFREER

Tab. 3 Bioequivalence analysis of valsartan after a single oral dose of 80/5 mg of the test or reference product under fast and

fed conditions

ABE RSABE
24 BARIWR7S
GMR/% 90% A5 IX /% Swr GMR sifliit 95% A5 LR
B (n=51)
InCpax RSABE / / 0317 0.991 4 -0.0590
InAUC,., ABE 103.91 97.71~110.50 0.230 / /
InAUC,.. ABE 103.90 97.71~110.48 0.228 / /
I (n=53)
InCrnax RSABE / / 0.415 1.0825 -0.089 6
InAUC,., RSABE / / 0.306 1.0775 -0.044 9
InAUC,.. RSABE / / 0.303 1.076 7 -0.043 9

R4 BEMZBEURBVELIRT R EARNTHENEREER

Tab. 4 Bioequivalence analysis of amlodipine after a single oral dose of 80/5 mg of the test or reference product under fast and

fed conditions

ZH —— JLML’»J‘{E&H:{E)‘ —— - %ﬁ\;ﬁﬁf 'f’ 90% {55 X [11/% YR /%
SZAR ] Z LI ZARTH /S L7 /% 225 (CV)/%
B (n=51)
InCax 2.57 2.56 100.38 13.55 96.50~104.42 100.00
In4UCy. 94.42 93.95 100.51 8.64 98.37~102.69 100.00
In4UCy 128.63 128.70 99.94 10.32 97.62~102.32 100.00
Z3 i (n=53)
InCinax 2.50 2.45 101.83 10.99 98.61~105.16 100.00
InAUCy 90.94 89.87 101.19 6.81 99.50~102.91 100.00
In4UCo0 123.66 123.77 99.91 10.95 97.33~102.56 100.00
T "SRR N AR S
Note: “Intra-subject variation of reference product.
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TR 54 ] HvD3H AN ST R A 2454
YR i, g kAR IER) LC-MS/MS
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MO EZL 2 B2 SR

RSABE 7 kit A3 4 Vb 25 18 214 F 1Y
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