5 s s s 5 ( , 510080)
;20 . R 50 mg,
5 3 P97 s Cmax > Tmax AUC0~T ° Tmax
(2.5 £0.8)h( ) (2.8 £0.9)h( ) P>0.05; Cpy (326.1 £ 101 .4) pg/ L( ) (301.1 £73.3) g/
L( ). (P>0.05); AUC)-1 (2573.2 £ 737.6) pg*h/1L( ) (2 485.4 £ 606.9) pgeh/L( y,P>0.05,
(105.5 £27.4) %, . , ,
:R972 ;R945 tA :1007-7693(2003) 04-0283-04

Evaluation for bioavailability and bioequivalence of atenolol in human

YANG Min, CHEN Tie-feng, YU Xiyong, QIAN Yizhi, JIANG Guifen, LIN Shu guang( Division o f Clinical
Phurmacol()gy , Guangdong Cardiovascular Institute, Guungzhou 510080 , China)

ABSTRACT :OBJECTIVE To study the difference in pharmacokinetices and relative bioavailability of atenolol produced by different
factories. METHOD A single oral dose of 50 mg atenolol tablet was given respectively to 20 healthy volunteers in an open random-
ized crossover test. Atenolol concentration was determined by HPLC. Pharmacokinetic parameters were calculated by 3P97 program .
Bioequivalence analysis was done to C s Ty and AUC, - 1. RESULTS The main pharmacokinetics of the two products ( test and
reference) were as follow. T, were (2.5 £ 0.8)hand (2.8 £ 0.9)h, P>0.05; Cua were (326.1 £ 101 .4) pg/ L and (301 .1
+ 73 3)ug/L,( P>0.05) ; AUC,- 1 were (2 573.2 £ 737 .6)pg=h/L and (2 485 .4 £ 606 .9)pug*h/L ,P>0.05. The relative
bioavailability of tested tablets was (105.5 £ 27 .4) % .CONCLUSION The absorption and elimination processes of two products in
human body were similar and the two products were bieequivalent .

KEY WORDS :atenolol ; HPLC ; relative biocavailability ; bioequivalent

(atenolol ,AT, ) B1 ( 99 %, ) N-
s . . N ( N-acetylprocainmide , NAPA, Sigma ) .
, 1.2
s 10mg, 1.0mg/
s 20 mL, 10pg/ mL s 4°C
s . N- 10mg,
s 1.0mg/ mL, 100ng/ mL
1 1.3
1.1 LC- 3A ,CR3A (
( s ) ,SP-100 ; Hypersil BDS C18 (4.6
990330, 50 mg/ ) ( mm X150 mm ,5 pm, ) ;
R 000601 , 50mg/ . : (89:11) ,100 mL 10

s . Tel: (020)83827812-1317
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pL; :1 .0 mL/ min ; :UV 228 nm. (B)50 mg,

1.4 (A)50 mg,100 mL , 2h
t . 0.2 mL 5 (50 g 1, 1, 100 mL) ,
mL s 1 mol/L NaOH 40uL, . 1wk.
( 100 ng/ mL) 1 mL s 1 min, 0.25,0.5,1,1.5,2,2.5,3,4,6,9,13,24 h
(2 000r/ min)3 min s 2 5 mL, ) s 3
mL ,50 C . 30 uL, 000 % ¢,10 min, -20 C 5
, 15 uL . 2.3
1.5 x ts -
5 SmL R AT 3P97 s
, 0.2mL , , ( Thax) ( Chax) ,
10,25,50,100,200,500pg/ L , (AUC) ( AUG-1) -
t
1.6 , Coae s Toax  AUGC- 1
“1.5” (25pg/L) « (200pg/L) . (F)
(SOSOug/L) | , ld‘ 3 2w1t B (%) = 2322:1”00%;
2 F,( %):+§z::x100%
2.1 3
20, 23 ~ 36a, (27.5 £ 31
3.2)a; 56 ~ 85 kg, (66.0 = 7.3)kg. Noa : ()
: , 10 ~500pg/
, ) L ,
F=0.0033C+0.01418  r=0.9996
2.2 1.
1d 12 h,d2
7:30 . . s
1 HPLC
Tab 1 Precision test of HPLC analysis for atenolol in human plasma
L, - i_(s“g/ L RSD % ( %)
(n=3) (n=5) (n=3) (n=5) (n=3) (n=5)
25 27.8%0 3 28.010.6 1.1 3.0 111 .2 1121
200 201 .8 £6.1 201 .3£8 .5 3.0 4.0 100.9 100 .6
500 483 6 5.3 488 9 11 .5 1.1 2.3 96 .7 97 .8
, 3.2
, 20 ,
s UV 228 nm
1.
Gy 3P97 )
7 min. 2.
, , - , . tiag (0.20 £ 0.08)h
, . , , 0.2 ( ) (0.21 £ 0.06)h( ),P>0.05;
mL 1 mL R 65 %, tl/ZKJ (0.88 +0.42) h( ) (0.77%0.46)h
, 7.5 ug/L, ( )y,P>0.05. ,
ti2k (4.24 £1.09)h( ) (4.27 £1.
, 07) h( )y,P>0.05; CL/ F(s) (23.1 *
4.9) L/ h( ) (23.2 £6.6)L/h( )y,P>0.05;
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MRT) - o (10 .44 £ 2.79)h( ) 485 .4 1+ 606 .9) ug*h/ L( ) ,P>0.05;AUC)-
(9.34 £1 .87)h( ),P>0.05. T (2.5 0. (2802.3 £ 830.5)pug*h/L( )y (2775.8 X 684.6)
8)h ( ) (2.8 £0.9)N( ) P>0.05; pg*h/ L ( ),P>0.05.
» Coax (326.1 £ 101 .4) pg/ L( ) AUC, - 1 ,
(301 .1 * 73.3) pg/ L( )y, P>0.05; (105.5 £27.4) %,
AUGC)- 1 (2573.2 £ 737.6) pg* h/ L( ) (2
2 50mg
Tab2 Data of mean plasma concentration versus time after oral dose of 50 mg Atenolol
(h)
0.25 0.5 1 1.5 2 2.5 3 4 6 9 13 24
(A 20 .4 69 .7 171 .7 213.9 248 .2 267 .7 267 .1 219.5 157 .6 107 .1 63 .0 23 .2
*s 13.7 34 .1 57.9 71 .5 75 .6 79 .7 76 .7 67 .7 45 .4 27.5 16.3 11.6
(B) 27 .4 105 .7 219 .6 249 .1 266 .1 281 .0 295 .4 240 .6 161 .5 110.9 64.5 22.2
*s 26.7 57 .0 107 .5 110.2 109 .3 99 .3 92.0 66 .2 44 .2 38 .5 24 .2 1.1
3 50mg
Tab 3 Pharmacokinetic parameters after single dose of 50 mg Atenolol in 20 healthy volunteers
thag Ke Ka tiake  tiake  CL/Fy VIFIBl MRTy o T Caax  AUCy 1 F, AUG, o F,
(h) (h"h (hh (h) (h) (L/h) (L) (h) (b) (ug/ L) (ng D*h - (%) (ug/ D*h (%)
x( A) 0.20 0.18 0.99 0.88 4.24 231 1428 10.44 2.8 301 .1 2485 .4 100.0 2775.8 100 .0
s 0.08 0.05 0.52 0.42 1.09 4.9 6] 2.79 0.9 73 .3 606 .9 684 .6
x( B) 0.21 0.17 1.25 0.77 4.27 23 .2 141 .7 9 .34 2.5 326 .1 2573 .2 105.5 2802.3 115.0
s 0.06 0.04 0.71 0.46 1.07 6.6 50.1 1.87 0.8 101 .4 737 .6 27 .4 830.5 36 .2
t-test 0.830 0.71 0.05 0.09 0.91 0.96 0.93 0.059 0.13 0.32 0.61 0 .88
P >0.05 >0.05 0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
tA: B:
Note : A: Controled B: Tested
4
Tab 4 Results of Bioavailability Analysis
F
( ) £y ty 90 %
InAUC (1 8 .9089 1.1370 1 .4436 42 .738 55.762 2.7333 - 4.0329
In C 2.7742 0.4187 0.7393 4.382 4.497 1.7864 - 3 .1755
In T . 2.056 2.722 1.842 4.382 4.497 0.3056 - 0.4335
F0 .05 2.203 4 .414 4.414
-
b —mnw Coax s Toax  AUGy- 7
ms b T [—e-msm) , ,
ol Al (P>0.05),
- - S\
Tl (P>0.05), Crax » AUCy - 1
ML |
E“.lw I (P<0.05). a =0.05
— B
£ 1 | . (1-20a) , 4.
aen b \ (1-2a)
Wk - —
: R : AUCo- 1, Tyox 90 %
; . | A = 80 % ~ 125 % , Conax 70 % ~ 143 % ,
M)
1 50mg -
Fel M o Ti . (B (&)
s ean Plas ma concentratiom Time curve after oral dose of

50 mg Atenolol
A: B:
A:Controled B:Tested

3.3

2003 8

(105.5 £27.4) %.
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