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Study on the relative bioavailability and pharmacokinetics of Metformin extended-

release tablets in human volunteers

CHEN Yong-chuan, HE Ju-ying, TANG Min, DAI Qing, SHI Ying, XIA Pei-yuan ( Depariment of Pharmacy, Southwest
Hospital , Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To establish an HPLC method for the study of bioavailability and pharmacokinetics
of Metformin in human plasma. Methods A simple HPLC method using ultraviolet detection was developed,
which established the direct injection of the plasma sample after deproteinating with acetonitrile. The mobile
phase consisted of 0. 03 mol/L. ammonium dihydrogen phosphate (pH 7.0) and acetonitrile (75:25, V/V).
Analysis was run at a flow-rate of 1. 0 ml/min with the detector operated at wavelength 240 nm. Results The
single-dose pharmacokinetic parameters of Metformin extended-release tablet and Metformin tablet were;
AUC), (12,13 +1.85) pg+h™" »ml " and (13.72+2.04) pg+h™' +ml™', C, (1.6£0.3) pg/ml and
(2.31+0.36) pg/ml, 1, (4.7+0.87)h and (1.95 £0.54)h,t,,,(4.04 1. 16)h and (4.26 £0.64)h;
The multiple-dose pharmacokinetic parameters of Metformin extended-release tablet and Metformin tablet were:
AUC,(14.52£1.98) pg+h ™' +ml " and (7.22+£1.49) pg+h™' +ml™", €. (1.61 £0.26) pg/ml and
(1.54 +£0.27) pg/ml, C,(0.17 £0. 11) wg/ml and (0.17 £0.05) pwg/ml, C, (0.61 £0.09) pg/ml and
(0.6+0.12) pg/ml, t,, (4.8=0.7)h and (1.9 £0. 64 )h. The statistical analysis for AUC, _,, showed that

there was no significant difference between Metformin extended-release tablet and Metformin tablet. Conclusion
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The single-dose and multiple-dose relative bioavailability of Metformin extended-release tablet were (88. 8 +
9.3)% and (100.54 +10.6) % , respectively. The bioavailability of Metformin extended-release tablet was e-
qual to Metformin tablet. The test tablet posseses controlled release characteristic.

Key words; metformin; extended-release tablet; HPLC; pharmacokinetics

T RO SRS i 24 , 2 H i 5k [ K
{EE RS BEHNICL970 =) 35, P04 R T A, 001k, ) FE 2500, 42 M AT AE A FE B M — 11 S 28 s oo 1 W 28 0, LR L
TN Wi DA 2 I A B, A 8 30 35 . i (023) 7 i )

68765495 i) e A ) L 0 B T %o ik 25 ) AR A A R
8 B A :2004-07-13 ; 4€ B B 4 2004-08-19 5 AT, Wb B A o A A R A . B A Y I



B 21

WRog N, 4. SRR — FOBUNRER B8 A AR A 1 D BE B L2518l Ty 2 9

2149

PR L T 118 DA 3 9] AR 2 7%, o D ) ek Dy g H
3K, B 500 mg, 775 AR 25 UK 22 | 12 e R D 3l R
iR, R FDA CAtHE BMS 24 a) i £ AR — FH B
MR LT Rl 44 GlucophageXR , il 7 F i A
IR A _E T, 0T (R0 P o 3 bt 8 A L7 2 e o) 31 i
o DavtAf 7= — HOBARZE T J ) A4 W) 5 28, ki
ZARAH R AT P4 (ARG , AT 0T I — Y O 2
BRI 2508 127 AT T RFSE

1 #MR5FE*

1.1 MEHRAH

Walters 2690 Alliance i AH {555 (% , {04 Waters 2487 A% <
A 0%, Millennium™ B4 5 45 4b B0 R 55 3 55 0 89001 [5] Ab-
bott 23w ) 3 ALK & ( Milli-Q plus, USA, Millipore 237 ) ; fifL
BN B 3ot i % 8 ( Millipore USA) ; KQ-250B #Y 4 525 3% 15 16 4%
(R B A R A A .

2 Fh R — P AUIRE B H, 500 mg/ K ( TG AA 254
WFSEBE A 020901 ) o X M 24« ik ik — HBUIIC A (4 R k)
500 mg/ by, (i LAY 18 2 Tl 2 &), v VAR B i o 2 A
PRL2S T 43 k4 0303066 ) . kw2 — B AUIG B S (R A
LUTE b, f B 99. 4% L IE S 030401) . 20 B R £ i
Al KRR A R ) R At Al
1.2 %EFHik
1200 LR — WSO i 2 45 ot 1 Ak 50 i sCk[ 1] k.
1.2.2 (@RRGEENMERR (i Nucleosil 100-5 ff
Bt (4.6 mm x 250 mm,5 pm), {#%[& Macherey-Nagel 23 ] /=
7 Bl 0. 03 mol/L AR — S ¥k (pH 7.0)-Z 9 (75:25,V/
V)L 1O ml/ming #6500 5% 1 240 nm 41 30 °C 3 JEEE & 40
plo £E IR EFEAOE T, B OUNRA5 25 B A, {4 R it (6] 2 8. 82
min, (i 7 AR S AS A 5
1.2.3 proEdh il s MR Em A U i
R (100 pg/ml) 3 &t , 68 4 000 ng/ml, FRAR Y43 i 3%
FREHL 2 0001 000,500 250,100 .50 .25 ng/ml 2 51 fif v i ,
T it b Py Ak PR DRI o o PP ORI 1t B (A X
JECC) JEAT RN A5 572 A = - 120 +56. 5C,r=0.999 9, n
=8, ZRPE ] 25 ~ 4 000 ng/ml, 5 {6 KE U ¥ B 2 25 ng/ml
(BLS/N=3 i),

1.2.4 [l RO R RSS2 A R U
M RS (100 g/ml ) 33k, A 8 P (6 3 A [ e
(4 000,500 .50 ng/ml) & £ 5 AL B 77 i Ak BES DRI G 5
ARG 3 R R BUICT g [mT g #6431l Ay (95. 02 £0.31) %
(98.6£0.31)% .(98.43 £1.45)% , A 4 RSD 43514 2. 32% .
1.43% 1.44% , H [ (5 d)RSD 43504 3. 23% 3.42% 2.11% .

1.2.5 [zl #iEse AW A 20 2 9 Pl A
PEFE AW 18 ~23 % (B (57.2 £4.8) ke, B 5 (168.3 =
4.7)em, G0 T THAGIE 28 R G0 R0 RO
S S 5 A A S LTS 0o 6 L oL PR R WRIR O L T
FINALGIET B 5 NG T 2 8 R AT 254, il 56 e A
W (e PR 2 2 DS, 320 A B MR [ 78 3 ) i A

AT
1.2.6  AB& T (Do) gk 2 2 0 2 s ) B 24 1 000
mg T4 5k 800 75 [ ik /K 200 mi LA, ARZY )5 2 h 77 n] FREAOK
4 h kg —brdEdE . TIRZSRTSRZ )5 0.5.1.1.5.2.34.5,
6.7.8.10,12 .16 .24 h e #hkiin 3 ml, JiF & PrsE, 4B, -
40 CTH RN E . @22 02 R R 8:00
21 000 mg, MR 7 d, T4 5 .6 KARZHT, 55 7 KIR2RT5
25550.51.1.52345.6.7.8,10,12,16.24 h Jiflkim 3.0
ml, JIFZFOHE, Jr B, - 40 CHHRGFENE . X2y . 4
KL 800 FIEG |- 8:00 %125 500 mg, # M7 d (557 KRR
250 W), FH 12 WARZG T, 55 13 IRZG AT SARZ )5 0.5,
1,1.523456.7.8.10.12 h Je#kim 3.0 ml, JFEHLEE, 73
B, —40 CABRAAENE . 32 IR U 1 1,
1.3 %itsam

VLA iy s A 0y i A 5 22 A i B2 2 2
t» MRT,C, Fit,, ﬂlim“fﬂ-Aucu—y JAUC, ., Fil AUC,, iy 3]
I 245 ¢ JOE 2 R T LA A B TS 2 i o B B b AT O 22
ST BT FELERAN ¢ f6 56

2 &R

2.1 o 25 R -0 8] B 4%
20 443210 )RR R — HY RUNKER A A8 A e 2l
IR -] () i AL 1.2

2751 ¢ - Tested
% 2358 } = Reference
? 1965
B 1572
1179
786
393

Concentration

0 36 9 12 15
t’h

18 21 24

Bl 20 2Rt ) B O AR 1 000 mg — BRI AN i 255 B
fE] i &%
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Tab 1 Pharmacokinetic parameters of Metformin at steady state after oral administration in 20 volunteers
Cmm'l Cmm'2 Cmm'3 Cmm'4 Cmm( Cu\‘ DF
Test 0.16 0,02 0.17 +0.02 0.17 +0.03 0.17 +0.02 1.57 +0.22 0.61 +0.08 2.30 0.3
Reference 0.16 £0.05 0.17 £0.06 0.18 +0.06 0.16 +0.04 1.54 +0.27 0.60 +0.12 2.30+0.29
Coin-ls Cin23 G35 C 4 steady state through concentration; € : steady state peak concentration; C, ; average steady state concentra-

tion; DF: degree of fluctuation
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Tab 2 Pharmacokinetic parameters of Metformin after oral single

and multiple-dose administration in 20 volunteers

Parameters Test Reference
Single dose
Coax{ pg/ml) 1.60 £0.30 2.31 £0.36
Lmax (h) 4.7+0.9 1.95 £0. 54
MRT( h) 6.61 £0.60 5.00 =0, 38
ty2(h) 4,04 £1,16 4,26 +0,64
AUCH_pCpg h=' e ml=1) 12,13 +1.85 13.72 £2.04
AUC).,, (pg+h=' o ml 1) 12.35 £0.89 13.95 +2, 08
Multiple dose l
C e g/ ml) 1.61 £0.26 1.54 £0.27
L h) 4.8+0.7 1.9 +0, 64
MRT(h) 7.78 £0.61 3.25+0.34
1y2(h) 8.97+3.18 3.1920.77
AUC) _pq(pgh=1eml1) 14.52 £1.98 7.22£1.49
AUCq o (pg+h="ml-1) 16.72 +£2.31 7.97 1,48
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