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Pharmacokinetics and

Bioequivalence Study
Bioequivalence of bisoprolol — amlodipine tablet in healthy volunteers
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Abstract: Objective Evaluate whether the test formulation and

reference formulation of bisoprolol amlodipine tablets are bioequivalent
after a single oral administration in healthy subjects under fasting and
Methods

open — label, two — period, self — crossover trial design was adopted.

postprandial conditions. A single — dose, randomized,
Fasting and postprandial tests were randomly divided into 2 administration
sequence groups according to 1: 1 ratio, the subjects were administered

orally one tablet of either the test or reference formulation of the
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bisoprolol — amlodipine tablet, containing 5 mg bisoprolol fumarate and 5 mg amlodipine besylate (equivalent to 5 mg
amlodipine ). Liquid chromatography — mass spectrometry/mass spectrometry (LC — MS/MS) was applied to determine
the concentration of bisoprolol and amlodipine in plasma of healthy subjects after fasting or fed administration, while
Phoenix WinNonlin 8.1 software were used for pharmacokinetics ( PK) parameters calculation and bioequivalence
analysis. Results Healthy subjects took one tablet of test product (T)and the reference product (R), under fasting
e Were (26.94 +£5.93) and
(27.85 £6.06) ng - mL™", respectively; AUC,_, were (325.81 +59.30) and (345.77 +87.04) ng - mL™' - h™",
were (337.94 £63.91) and (360.03 +95.94) ng + mL™" - h™', respectively; the main
o were (3.56 +0.89) and (3.63 £0.93) ng - mL™",
respectively; AUC,_, were (165.78 +47.60) and (170.76 +48.63) ng » mL™' + h™' respectively; AUC
(188.76 +67.62) and (188.40 +54.85) ng + mL ™'
AUC,_, and AUC,__ after logarithmic conversion of bisoprolol and amlodipine of the two products were all within

80.00% - 125.00% .

pharmacokinetic parameters of bisoprolol were as follows:C

condition. The main pharmacokinetic parameters of bisoprolol were as follows: C

respectively; AUC, .
pharmacokinetic parameters of amlodipine were as follows: C
were

0—o

- h™", respectively; the 90% confidence intervals of C

max

Healthy subjects took the test and reference product under fed condition. The main

e Were (22,66 £2.91) and (22.68 +3.85) ng + mL™',
respectively; AUC,_, were (310.42 +59.44) and (303.39 +53.21) ng - mL™' + h™', respectively; AUC, . were
(320.68 +67.30) and (313.31 £60.15) ng - mL™' - h™', respectively; the main pharmacokinetic parameters of
e Were (3.24£0.53) and (3.15£0.55) ng « mL~
(180.74 +40.77) and (178.27 +33.53) ng-mL™' -h™' were (199.02 = 50.12) and
(197.77 £39.64) ng + mL™' AUC,_,and AUC,_, after
logarithmic conversion of bisoprolol and amlodipine of the two products were all within 80.00% - 125.00% .

amlodipine were as follows; C " respectively ; AUC,_, were

, respectively; AUC

0—o

- h™', respectively. The 90% confidence intervals of C

max

Conclusion Healthy adult subjects demonstrate bioequivalence between the test formulation and reference formulation

of bisoprolol amlodipine tablets following a single oral administration under both fasting and postprandial conditions.

Key words : bisoprolol — amlodipine ; bioequivalence ; pharmacokinetic ; blood drug concentration ; safety
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Table 1 The precision and recovery of the determination of bisoprolol and amlodipine mass concentrations in plasma by liquid chromatogra-

phy — tandem mass spectrometry

Concentration Intra — day(n =6)

Inter —day(n=18) Relative recovery

Drug

(ng - mL™'") Measured(ng - mlL~! x+s) RSD(%) RE(%) Measured(ng - mL=')  RSD(%) RE(%) (%)
Bisoprolol 0.20 0.19 £0.01 3.71 -3.05 0.20 £0.01 4.61 0. 30 -
0. 60 0.62 £0.02 2.50 2.77 0.61 £0.02 2.49 1.40 101. 19
4.00 4.36 £0. 06 1.36 9.00 4.14 £0.18 4.44 3.53 -
20. 00 20.33 £0.24 1.16 1. 65 20. 00 +£0. 35 1.73 0. 00 106. 55
40. 00 41.61 £0.78 1.87 4.03 40.37 £1.49 3.70 0.93 101. 85
Amlodipine 0.10 0. 10 £0. 01 6.05 4. 60 0.11 £0.01 6.36 5.00 -
0.30 0.30 +0. 01 3.25 -1.60 0.29 £0. 02 5.52 -3.53 98.92
2.00 1.93 +0.05 2.39 -3.70 1.84 +0.07 3.65 -7.80 -
5.00 4.65 +0.06 1. 19 -7.06 4.60 £0.07 1.49 -8.08 103. 60
8.00 7.70 £0. 15 1.93 -3.71 7.47 £0.26 3.50 -6.64 102. 47

RSD ; Relative standard deviation; RE;Relative error.
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Figure 2 The average plasma concentration — time curves of
bisoprolol (A) and amlodipine (B) in subjects after oral adminis-

tration of test (T) preparation and reference ( R) preparation

under fasting ( [ ) and fed ( I ) conditions
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Table 2 The main pharmacokinetic parameters of bisoprolol — amlodipine after taking the test and reference preparations in healthy subjects

(x +5)
Bisoprolol
Parameter Fasting Fed
Test(n =28) Reference(n =28) Test(n =26) Reference(n =25)
C, (ng-mL") 26.94 +5.93 27.85 +6. 06 22,66 +2.91 22.68 3. 85
b (R) 7 1.49(0.49,2.99) 1.24(0.99,2.99) 3.50(0.49,5.99) 3.99(0.49,3.99)
AUCy_,(ng * mL~" « h) 325.81 +£59.30 345.77 £87.04 310.42 £59. 44 303.39 £53.21
AUC,_, (ng - mL~! - h) 337.94 £63.91 360. 03 £95.94 320. 68 +£67. 30 313.31 £60. 15
t, (h) 9.76 +1.45 9.91 +1.35 9.03 +1.48 9.03 +1.38
Amlodipine
Parameter Fasting Fed
Test(n =28) Reference(n =28) Test(n =26) Reference(n =24)
Cpow(ng - mL™") 3.56 0. 89 3.63+0.93 3.24 +£0.53 3.15+0.55

o (D) °

AUC,_,(ng - mL~"' « h)
AUC,_,, (ng - mL~" - h)
tyy (h)

5.99(2.99,23.97)
165. 78 +47. 60
188.76 +67. 62
54.75 +21.34

5.99(2.99,8.00)
170. 76 +48. 63
188. 40 +54. 85
50.43 +10. 09

5.99(5.99,9.99))
180. 74 +40.77
199. 02 +50. 12
46. 44 +8. 00

7.99(2.99,12.01)
178.27 +33.53
197.77 +39. 64
49.59 £11.90

*+ Medium (min,max).



Chin J Clin Pharmacol

2515

Vol. 41 No. 17 September 2025 ( Serial No. 439)

R, LRIERN C,,, AUC,_ fil AUC, _,,
JUAal ¥ 48 19 L AE 43 5] 2 100.11% | 102.09% F
102. 12% , 53 58 b 5F 4% 5]y 103.21% , 101.45% F
100. 37% ; LR I& R C,.. AUC,_ F1 AUC,__ 1 90% CI
81k 95.67% ~ 104.77% ,98.94% ~ 105.35% Fil
98.84% ~ 105.52% , & A b F 43 B~ 98.32% ~
108.35% . 97.23% ~ 105.86% HI 95.91% -~
105. 04% ; LLRIKIK C,,, AUC,_ Fl AUC, _, FIAN
ARSLAN N 9. 43% 6. 48% F1 6. T6% , 5 S HF-43 3]
$99.89% 8. 62% F19.22% , ZiRkHIFIFNZS: I L
RIGRMAF M1 C,.. AUC,_ F1 AUC,_,, JLAT#y
18 LB 4 90% C1 #7E 80. 00% ~ 125.00% ,2 Fliiki %
5 ZEMWEM

I SS 1Y 28 1 32, H R 32
A JE 23 B 32l 2k AR 35 BRI A RO,
Horp 20 5] 20 ] Yk 25 ¥ AN R OB S I AR
10 1R 25 W) A B B I ok 16 08012 5 11 IR 2 L ol 57
J&i .21 323K L R A 36 Bk A RN,
H 20 B 21 FIRR 5P AS BRI IR AR, 7 1]k
25 RO Ry Dk P s Ag 8 FE g gl A SS 1Y)
26 324, Flk 321l 0 5, 16 4015230 2 kAR
24 IR 2594 RN, Ho 16 1R 259 A B
Ry Il s BEEAT L 3 451 R 25 W) AN B Sy ok 78 0 5 T
M2 e R JE 14 521208 38 A 17 Bk 259 A
BLSORE, Hor 11 R 25 W) A BB i Hs AR
25 M R AR g A2 R A2 e R A R
NRHERBWE, EG ¥ E R LG E XL
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