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Abstract: Objective To evaluate the pharmacokinetics and bioequivalence of Metformin Hydrochloride Extended-Release Tablets
under fasting and fed conditions in Chinese healthy subjects. Methods This was a randomized, open-label, double-sequence, two-
period, crossover designed study, and healthy subjects enrolled and administrated a single dose of 500 mg test and reference
Metformin Hydrochloride Extended-Release Tablets in each period under fasting or fed condition. The plasma concentrations of
metformin were determined by a validated LC-MS/MS method. The pharmacokinetic parameters were calculated with WinNonlin 8.0
and the bioequivalence was evaluated through SAS 9.4 software. Results In the fasting condition, the major pharmacokinetic
parameters of metformin of test and reference formulations were as follows, C,, were (733.0 = 178.25) and (665.8 + 146.58) ngmL "',
AUC,, were (4 848.60 + 1 204.80) and (4 743.00 = 1 104.34) h-ng-mL™', AUC,, were (4 940.70 + 1 219.48) and (4 832.60 +
1 093.55) h-ng-mL ', respectively. Subjects administrated test and reference formulations in fed condition had C,, of (519.10 =
92.55)and (475.50+65.88) ngmL ', AUC,,0f(5989.20+1112.01) and (5 946.50+ 1 094.81) hngmL ', AUC,_ of (6 052.20+ 1 118.35)

and (6 049.80 + 1 062.28) h-ng'mL"', respectively. The 90% confidence intervals of geometric mean ratios were all within the
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bioequivalence range of 80.00%—125.00%. Conclusion The test formulation of Metformin Hydrochloride Extended-Release

Tablets was bioequivalent to the reference product both under fasting and fed conditions.

Key words: Metformin Hydrochloride Extended-Release Tablets; pharmacokinetic; bioequivalence; LC-MS/MS

T H XU (metformin) , (62742 N 1, 1- - FF & XL
T 5 2 W A 3 P ) SOOI 24 10 G e i o 2540, —
R TCRT 400 ) Ok 0 i g S 2 k2> P 905 12 ] 2
9 A2 %, 38 0 JUL PRI 6T 4 & 6 2 B e O R A
T 53 fi 5 SR AT, 8 T DA BE 22 figp 3 ) 7 6 R 1)
W AT s TG A1 3k T 7 G BROPE L, R I 5 N 1D I
ToREmR g PR b R IE T SR A A ) A Ak
B AT IR 2 BURE IR 5 45 ol 2 AR 1 2 2
B R £ 3 5 T LRI I DR 268 % I 25 5, LB
IF) o XL R £ 1 FH

5 IR FHOSUIERARE v EHBR v A W] 1 SE R, T i 44
NFEHEIE SR F (Glucophage”XR, Bk N 500 mg) , T
2003 FEAE A E BT, FRER ORISR B A O RS
EH B T W A R N B iR 500 mag J5 A A
I 0 HOSBUNIC I 24 94 3 98 U B 1] (2., ) 7E 4~8 h, IfiL
IR E (C,, ) 21N 600 ng-mL s — H XA 5 I 3¢
EE GG RRG, MK -F W R EHZ62h, 4
90% LA J5 B 251 R AE 24 h A RS

£ 2017 438 EBE PR B 2 TR 11.2%,
B NBUE 1.298 12, HAFAE 4k 82T mn i ka4t
UM R ] 2 R JR 0 7 9 48 rE (2020 K )4
T — G097 2590, W R SRR — PRSI B 1 1)
A TERE K AT 525 TE 78 BRI PR AT
24 22— BT F0 R L il RN AR AR R R
56 5 LA g [ Py 8 R 075 A 2 B Ak 2 A A % o AT
ISR BR &L 25
1 #MR5E%

1.1 Z&

AR F (T « Eh R — F XN R, TR 2
2yl AR A A A, A% 500 mg, fit T
011820170301; Z Lt il ) (R) : Glucophage XR",
Bristol-Myers Squibb Company 4= , #L#% : 500 mg,
It 5 : 5B82405; — H XU X HE T & 4 3L
98% , it 5 : 1-MJS-112-1,47% % Toronto Research
ChemicalsIne.) ; N Fx — H SUITCNS FEE A -d6 Ot =273 80
100%, it 5 : 1147-002A4, 4 7* |~ % TLC
Pharmaceutical Standards) .

1.2 435

Shimadzu LC-20AD = 24 AH €4 3% 4 CH A &

) 5 Sciex API4000 — # U 2% #F 5 B T i 1 .

Analyst 1.6.3 £ 4% 4b 2 5 - (32 [H N H A R 5
NP
1.3 ZiE

M N A 25 o fe E 52, P 3 AR
N Q27.80E£6.13)% , FIA I E H(64.60 £9.49kg, V-
%1 5 w5 N (163.80£8.05) ecm, T ¥ 1k i & 15 3
H(23.99+2.13)kg'm *, 1 Bl Z R FEAEL L HTE
HAZREBEHL S N TRART B4, [l 124, &
Je 58 N 20 26 91l i R 52 X, T 3RS e (28.20 £
7.16) %, PR i N (65.30+8.69) kg, T3 B i
N (165.3+£10.2) cm, “F 3 44 Jfi & 45 £ N (23.87+
230kgm 2,2 B ZREEL A AR, HRZ R #E
BEMLS N TR AIRT P4, B2 121 BT N2
WA REAETC O VB THALIE R R G R
GRS ARG RIZE RGO IE RS R
PSR R ot R AR S A S, R ok HL G
BF 50 25 3k 05, oM N 288 B 0 SIS O B T
FI YL, AR AR A LA A R AE O LI L AN
S e A IR R IR R . L3 H A
Z 0 PR AR50 SRR 1L, DA R g 0 W VPG = X T 2
JE PN SRR Bk S5 R 2 AN RE NI . AT 7T I8
ik AR R ALK 2R U B A 2R L v (s 24
§[2017]0155) , 30 7 42 1k 52 6 3 39 25 25 0 1 TR
=,
14 SBHFERMBRE

A58 SR FH B 75 B L B AL S 7 7 7
W22 SO BRI B T, 2R TR A A Y
BT L dNAE LA 5, 4 29 2R 2 42 /b 10 h, 7% A
BB NS do WIS R E, 2l T RS
T a T s £ iR ALY Y E 30 min, 1% B AL
& B T RS2 X ) 57 B8 2 L 57D 500 mg, A 240 mL
20% KEKIER . 52k IRZT T S RZ5J5 1 h W25 1R
WOoK RZifE 410 hig g —iF R ik e . AT
Y Z5HT 0 D) 4 255 0.5.1.0.2.0.3.0.3.5.4.0.4.5.
5.0.5.5.6.0.7.0.8.0.10.0.12.0.24.0.36.0.48.0 h %4 %
Jikifit 3 mL, MR AE 5 1 h N AE2~8 °C.2 000X g
Z5AF N B0 10 min, 73 B 1 I 3R R A7 T80 °CUKAH
H AR .
1.5 &5tk

T3 VST RS U 5 AR W A 5 BRI



- 80 - $F45%5 F1H 20225F18 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 45 No.1 January 2022

WFEANARAFZRT LG BRET A RKA
[(SNEIERY
1.51 it 44 A Waters Atlantis HILIC
Silica (50 mmX2.1 mm,5 um) ; i3I MH A: % 0.5%
H IR A 10 mmoL £, iR % I /K V& W, i 8 AH B: &
0.5% H R A 10 mmoL 7, & %% 1) 95% . 5 ¥ Wi s 4k
U & 2 0.65 mL-min s P8 B RE T« BRI (0~
1.30 min, 5.0%A; 1.30~2.81 min, 50.0%A; 2.81~
3.40 min, 5%A ; F: iR 40 °C; @SBRSS IRE - 4 °C,
BEFEARFR 10.0 pLo
1.5.2 JRik &M HBBEEFIHESD, EE T2
B & MM CMRMD H i 4 8, AR
30 psi(206.85 kPa), BT 44 1:20 psi(137.90 kPa),
B YRR 2:20 psi137.90 kPa) , B FIE<UE 5 000 V,
B IR FE 350 °C o L FOGUITAN P A — F XU -d6
() 155 B I 18] 35 A 200 ms , il 5 fE 43 5 A 29.00 .
19.00 eV, B 1 i@ & 75 A4 8 m/z 130.1>71.1
m/z 136.1—77.1,
1.6 Mm#E#EFmLE

1] 96 FLAR F NN 50.0 pL A S b v il 28 BF
Al TR S EURE SRR AR RE D s TR E
FE TR A IANAL AP R I P 5D 258 B b BRI BE (1)
FE i, N E B E BRI BE bR 4 il 268 i 50.0 pLs B
ZEERE AN B AR E b BRAE S A BT R
NN 50.0 pL AR TAE# 100 ng-mL " — HI XY
JI-d6 11 12.5 mmol £ R F1 0.625% FI R (1) £ i ¥
WCLME-AA0K, 19221 15 % TR0 E A b AN
PR B B B R A, BN 50.0 pL 0.625% H R
7E412.5 mmol LRI L ME-/K 192D W ¥
96 FLAR R4 2 1 min, 5] Jr A FF dn £L 7 1A 300 pL
2 0.5% H R A1 10 mmol £ R %% 11 95% £ JiE -
¥ 96 FLAR % &, FERE AR ML L RE 29 10 min 8 78 73 8
5. B 96 FLARAE = il 2% 4 T LL 4 000 rmin ' & 0
10 min, FKf 100 pL F 35 W0 # #2 215 1 96 FL AR
o, BT ARSI 300 pL 75 0.5% FHER A1 10 mmol
LIREE ) 95% LMW G R iR &, JHik, &%
1.7 St

1M 245 < £ %547 K Fl Phoenix WinNonlin 8.0 £ 1F
e BB 258 240, IR A SAS9.4 F i
Tt atr. ¥ EEZAZFSHC,.AUC, K
AUC, _ fEFFAT R L4 J5 , Lhor 20 25 24 L ) B R [
EAR R, I E NN &, X AUC, . AUC, I
C, E4T 2 IR 2 J7 22 53 W1 (ANOVA) , X ¢, K FH HE

24 Wilcoxon T 5 FL A 36 HEAT VPN 1F 2
R #7271 (T/R)AUC, _, AUC, A1 C,,, K11
R[5 4H LU AEL AT 90% B AS X 1], W15 90% B A5 X [A] 3
7E 80.00%~125.00% ¥ 76 [ P4, JUI AT A A A 14 o] 771
HEVER
2 %R
21 FEFERER

i 28 H = FE U4 B I 5 7 1 1) 2 PR Y LAY
2.00~1500 ngmL . =i EHKE( 080 ngmL D
J5 B UK (700 ng-mL ') o JUAAT S5 48 5 4% 5 B UK
J% (60 ng-mL™") ARFTEIRIE(6.00 ngmL D JEE
PR(2.00 ngmL D5 AN i 5 iR FE 7K T 1 Jofd 428 B b A U
8 SR P AN L [ A 55 B 2 /N T 10.3%, A6 v
J&£ 49 90.0% ~ 106.0% ; £ Wl 47 — H XU N A A TE 1)
FEHL AN 100.7%~109.4%. I35 i P 35 P
W5 AN 8 = HBUIICRT P b P00 s, — RSO af
FE AL TE 200 T UE 49.3 h AR e 1% R 45 \RSD<<3.5%,
1£-20 °C/-80 °C %1 F 4 IRG @G H Fa E R
Uf - RSD<<14.4%,{E-20°C/-80 °C 4 14 T K W vk %
446 d Fa 2 M R UF \RSD<<6.4%; Il JFF i Ab 2 5 1)
FIEWAE4cCHBEFER T IE 72 h iR E R
UF \RSD<C5.7% 5 455 Ji7 RUNE 5% B 350 g il I S v —
FHOGUIITC 0 Y 1 22 &2 5 A5 A AR D RE o i 7 VR 3 2
bR
2.2 FHMBGRE-FE %

fa e 2 i T IRE TR O RRE 4,
RO WAC IR SR + s I 07 v 40 28 T AR I — L
ICH R WSOE B« 2 AR JE RS T, 2 ik f S
b i) 3510 B OOUI Fr) 245 ) i 26 S AR AL, 2 B 4 24 T 24
TR PEE - ] oty 28 DL ] 1, 48 5 4 24 0 24 R R - [ o %
LK 2.
23 HEhFESH

i e 52 1 38 25 I BUR 5 IR R R — XL
IR R P 2 L il 70 28052 3l 7 — B SO 24 3
FHHNEL.
24 EYFERMES

YN BB 25 245 R 56 1 25 1 2 R L T 16132
MBS — A ZRNR 3% 24 1) %2383 52 M
JE RIS I A S N EME R TR AR
JE 45 2RI I 26 B 52 R A 2 BITE S — I A 2
IR H 5 3k 24 9 52 303 58 B T A0 A A SR IR 45 24 9
TN E RN T AR . A B2 IR TR B
A5 BRI R AR R RO R 1 52 i il 77 F 2
B il 7] 1R AR 0 55 SV VP AN 25 R L3R 2, AR A5



F455 F1H 202218 %!fl-'iﬂ'[ﬁti Drug Evaluation Research

M5B/ (ng-mL™)

Vol. 45 No.1 January 2022 - 81 -
1000 4 B
] - ZiHI
. - B L7
100
105
1 — 1 1 1 1 1 T 1 T 1 T 1

A-ZR 1 2k 5 B-2 0 4 28

A-linear; B-semi-log

SRR T Z AARAY M 253K B -AF B 2% (s, n=24)

Fig.1 Plasma concentration-time profiles of metformin under fasting condition (xts,n=24)
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Fig.2 Plasma concentration-time profiles of metformin under fed condition (;:hs,n=24)
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Table 1 Pharmacokinetic parameters of metformin in healthy subjects
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Table 2 Bioequivalence analysis results of test preparation and reference preparation of metformin hydrochloride sustained

release tablets
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