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WZE HAJ: &5 HPLC & =7 s AR (1) PRSI RBR A KRR, Fik: &A% G 4
(250 mm x 4.6 mm, 5 pm ), A FHA8 A A pH 3.5 6988 = R4 im ik (BARBR — 4% 1.725 g, /7K 300 mL 7%
fid, MABRAY pH £3.510.05), A48 B H T, A E AL, Rk A 1.0 mL-min™', A& % 40 C, %0
HKA 230 nm. GER: KT AL Cdo J BB B BOR = AWM T ¥ 5 B BRI AR .
A& AR e R T A& KBk Z2 T B 465 Ak 26 R C A9 KBk Z2 TR D A K Bk 22 TR E Ao A& 3] R Bk 89 52
+ T2 % 4 0.037.0.016.,0.021,0.074 . 0.049. 0.073 #= 0.049 pg* mL ™", % ® F &% %] % 0.011,0.004 7.
0.006 2.0.022.0.015.0.022 #= 0.015 pg * mL™';#5] AWc 2 it [ L 11 \B.C.D.E F=4& 5] AWk t8 i Bk E 5 H 12
0.037 43~2.245 5 pg* mL ™' (r=0.999 9 ), 0.015 62~0.780 8 pg * mL™" (r=1.000 ). 0.020 76~0.778 5 pg* mL™"
(r=1.000).0.073 69~0.736 9 g+ mL™" (r=0.999 9 ).0.049 30~0.739 5 pug * mL™" (r=0.999 9 ). 0.073 28~0.732 8
ug e mL™" (r=0.999 9 ) #= 0.051 49~0.386 2 pg - mL™' (r=0.999 7 ) Se Bl A 54 mAR B RAFMZME R 2 [ .
II.B.C.D.EA&. ¥ & 3FRENGFHEMKE(n=9) 5 5 A4 106.1%.102.6% . 101.0%. 100.0%. 101.3%
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Determination of related compounds of glyburide in glyburide and
metformin hydrochloride tablets( |l )by HPLC

SHI Fang, LIAN Ya—fei', QIN Jia'

( Zhongshuai Pharmaceutical SCI&TECH CO., Ltd., Zhengzhou 450001, China )

Abstract Objective: To establish an HPLC method for the determination of related substances of glyburide
in glyburide and metformin hydrochloride tablets ( 11 ). Methods: C5( 250 mm x 4.6 mm, 5 pm ) column
was adopted in this study, and the mobile phase A was monobasic ammonium phosphate buffer solution ( dissolve

1.725 g of monobasic ammonium phosphate in 300 mL of water, and adjust to pH 3.5 + 0.05 with phosphoric
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acid ) ; and the mobile phase B was acetonitrile with gradient elution at the flow rate of 1.0 mL * min™'". The column

temperature was 40 “C, and the detection wavelength was 230 nm. Results: Glyburide was well separated from the
known impurities and the forced degradation products. The limits of quantitation were 0.037, 0.016, 0.021,
0.074,0.049, 0.073, 0.049 pg -+ mL™" for glyburide impurity I glyburide impurity, II glyburide impurity,
B glyburide impurity, C glyburide impurity, D glyburide impurity, E and glyburide, respectively. The limits of
detection were 0.011, 0.004 7, 0.006 2, 0.022, 0.015, 0.022 and 0.015 ng - mL". There was a good linearity
separately over the ranges 0.037 43-2.245 5 pug* mL™' (r=0.999 9 ) of glyburide related impurity I, 0.015 62—
0.780 8 pg - mL™" (r=1.000 ) of glyburide related impurity II, 0.020 76-0.778 5 pg * mL™"' (r=1.000 ) of glyburide
related impurity B, 0.073 69-0.736 9 pg* mL™' (r=0.999 9 ) of glyburide related impurity C, 0.049 30—
0.739 5 pug * mL™' (r=0.999 9 ) of glyburide related impurity D, 0.073 28-0.732 8 pg*mL™" (r=0.999 9 ) of
glyburide related impurity E, 0.051 49-0.386 2 pg  mL ™' (r=0.999 7 ) of glyburide. The average recovery rates
(n=9 ) were 106.1%, 102.6%, 101.0%, 100.0%, 101.3% and 99.0% at the concentration level of low, medium and
high concentrations, respectively. The results of related substances in the three batches of samples showed that the
content of each known impurities was less than 0.2%, and the content of the other single impurities was less than
0.1%. Except for impurity I, the content of totol impurities was less than 0.5%. Conclusion: The method is suitable
for the determination of related substances of glyburide in glyburide and metformin hydrochloride tablets (11 ).

Keywords: glyburide and metformin hydrochloride tablets; compound preparations ; glyburide ; related compound ;
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40 fREEH T E AR T, HoAth 28 A A AR 0 4 ok
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28 ) ), U3000 7Y 2 %80 AH 8,5 AL ( ThermoFisher 23
A ), Inertsil Cg=3 {4354 ( 250 mm x 4.6 mm,5 pm;3EH
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AR —H U ) 5 — RIS AR 7 () (=17]
Ul B 7 48 il 255 FR2S A] L, 58 180202, #LA% : 5 mg
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Fig.1 Structures of glyburide’s known impurities
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2.1 A&

210 AHSEER B SIS S AR A (1) 30
F, R BRI it (294 Y FAS SIARIK 12.5 mg),
K % FR o, B 50 mL s, IR BRI 2B - K
(50:50) |, #87 (500 W, 40 kHz ) 20 min {#i4%51]

ARG, % AR BESAIR BE R 20 B 850 B, Bt
SEUEW , BT,

212 XA RS R B AR L L, B
100 mL Stff b, A BRI AR B R 20 B, #8550 A % i
BT mL, & 10 mL S FRSIR B R 20 525,
HIFC

2.1.3 XM BCERET L (495 A ) .B.C,
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Ul R N N i i < Lo
214 EA N RS O 2% B0 BRSNS TR
i, AR R A R A | mL & 44 1 2
15 pg 24 T B.C.D.E&Z05 neg MIRGHEM,
{17
2.1.5 REGEMMERW WU FIA IR IR 2%
T 6] B 5, N R — B OUBICRT HR it 4536 ek, RS 8 PR
JFH 5 8 390 5 it O A B A1 B 1 mL rh B A% 51 AR R
0.25 mg A2 I 1.5 pg AIERFR — H UK 25.0 mg /Y
VSR AR R G MR
22 ARSI RGEE NE

ETERE A Inertsil Ce=3 T 3EFE (250 mm x 4.6 mm,
5 wm), WA A K pH 3.5 BRI — A 4k 1 ik (L
WhER —H 8% 1.725 g, 7K 300 mL &, FHWE R H Y
pH % 3.5+0.05), i sh#l Bl LN, - TR0 BEVENE ,
BOA 1.0 mL - min” FER A 40 C LA 230 nm,
HFEREN 20 wL. BREEVEMRR T L3R 1.

*1 BEERER

Tab.1 The program of gradient elution

1] TEIAH A TEAH B
(‘time ) /min ('mobile phase A ) /% (‘mobile phase B ) /%
0 60 40
5 60 40
20 42 58
45 42 58

K% ARG TR TR 20 w L FEARAH
A0, BRI E il SR B L 7R LR Gk SR A%
AR FE R A9 RSD (n=5) 4 0.04%; 4% 51 4= ik
Zef 1 EE AR RSD (n=5) N 1.7%, R 5518 HE
R A7,
23 Ltk

AR b, 249 40 2 F 4% 51 AR K 2.5 mg, 43 51
10 mL B, ZEA [R50 26470 ] B A, 2%
RO (1) RBEIRFE G (2) BRBEIR: N 1 mol - L
R 2 mL, H 60 C/KIBH, IR 2 h;(3) BB IR
1 mol - L™ AU AL BN 2 mL, & 60 C/KIEH,
IR 6 hy(4) S BB IR 25 9 50 IR As o M il 36 46

AL Ha i
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HOCE S d;(5) FRBEIR: 60 CKVE T, B IK 6 h;
(6) FALBEIR : 3% AEEIK 1 mL, EIRCE 17 ho 6 Ff
FAUF TR G E 2 2 20 B W] s e
IEHD,E 10 mL D SR SRR R R =,
28 2 PR S5 B2 FURERE R 2% S HUAS VS TR
20 L FEARAH SO 2, @R R ILE 2, 25 F%
F 25 FUPRVRE i JC T 5 298 | o s R A1k i 1
Wit I, WA 2 o B 28 0T 1 5 6 BRI Bl % 14
TARXTRRE . BRI S A5 A S T A S
PIFFARE , RIS, XA 2R 45 4 P A 10 3155 (LA
REEIIRE S B U8R 100% ), 45 R0, %0530 5
FE Y T2 06 5 4% o 0 11 LRV RN, #7E 95%~105% i
RN, PR AR S H
24 N FRA TR

TS B A3 0T HE T i A TR, 38 20 T R I TR A
TC SR T R, SR R L 2490 10 = 1 B XS 7 () 4544
(AU E VR MR i s i B, 3 1 IS 7 A 4% 4
(AU FEEAE A T AR T PR, 25 SRS B AR ik = o T
Il \B.C.D.E FI#& 5 A fig 2 £ & BR 4351 4 0.037 .,
0.016,0.021,0.074,0.049,0.073 #110.049 pg-mlL ™",
K R 435914 0.011.,0.004 7.0.006 2. 0.022.,0.015.,
0.022 1 0.015 wg*mL ™',
2.5 ZMXFRFE

3 SRS %5 f IS i o3 o) B i B VR =, T
il s e B 3 ) A e T BR L AR T R EE (4R 1B
H0.6%, H: At 0.2% ) 20% . 50% . 80% . 100% . 150% [1)
VRV . MV W T A TRORE B 3 AN, 1 SR U T
R, DR TR BE € R Ae b, W TR A SN AL A, 7
ER TBREBREE 150% PN LA T FR RV I e B R A 7
LA 1 AR T R AR [T U= 7 R AR R LE R
T AR 2 R
2.6 KEERIAR
261 HEEVE HUAS A T RO G A MR, R IR
“2.1.47 TUT 7k ECHD BRI 2017 R
T PATRCH 2 0 s A, VR I AR INAR IS I o3
PRI 6 49y B i, o] BE 5 TR im A 100% B3 v 52 1) 2%
JEORT HE VR R INAR VS W BB R A0 T, 43 A
W, AAMRIETHR A 22 A NISCR 6 43 PR
Z2li 1 11 B.C.D.E %55 514 104.5%
102.6% . 101.2% . 101.3% ., 102.3% #1 105.1%, RSD 43
3K 1.8%.0.23%,0.34% . 1.5% . 0.27% F1 0.43%, %
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1. 2455 [ Cimpurity 1) 2. 22 B Cimpurity B) 3. #8FI A% ( glyburide )

A. TRF%S# (acid degradation ) B. BB ( base degradation )  C. JEHEREME (light degradation )  D. =& 4 f# ( high temperature degradation )  E. % fk
[# £ ( oxidation degradation )
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Fig. 2 Chromatograms of degradation tests
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Fz2 FEREFFE
Tab.2 Regression equations of impurity
FeJit R Ay AR T
r
(impurity ) ( concentration range ) /( wg * mL™") (liner equation ) (relative correction factor )
HESIANER ( glyburide ) 0.051 49~0.386 2 A=66.10C+0.011 4 0.999 4 /

26t 1 Cimpurity 1) 0.037 43~0.2.245 5 A=82.72C+0.018 2 0.999 9 0.80
25 1 Cimpurity 1) 0.015 62~0.780 8 A=71.73C+0.051 8 1.000 0.92
245 B (impurity B) 0.020 76~0.778 5 A=70.87C-0.029 4 0.999 4 0.93
Z&J% C (impurity C ) 0.073 69~0.736 9 A=37.67C-0.053 6 0.999 9 1.76
250 D (impurity D ) 0.049 30~0.739 5 A=69.89C+0.072 0 0.999 9 0.95
245 E (impurity E) 0.073 28~0.732 8 A=56.02€-0.002 5 0.999 9 1.18

2,62 TEDHEERE WRRBCHI Dk R E A A, A
ANTR A H B, A [ A9 S 6 N B3 45 A, 45 6 10
InkriE w24 11 B, C. D E SF2 [R5 51k
103.2%.101.1%.100.5% . 101.0% . 101.2% #1 104.3%,
RSD 7351124 1.0%.0.49% . 0.22% . 1.9% . 0.39% #i1 0.58%
12 (3 hmbsyE w22 1. B, C. D E FICRAE) RSD
4% 9 K 1.6%.0.89% . 0.48% . 1.6% . 0.65% F1 0.65%,
R B AR B R Af
2.7 WA

B “2.6.17 TN AR W, T = I 550 FCE
24 h, 53 HI7E0.2.4.6.8.12.16.20.24 h, K% h:
20 L VEAMAH TR, 10 sk g A, 48 51 A i 4%
B 1. 11.B.C.D.E [ FLrY RSD 43 41 4 0.12%
4.9%.0.37%.0.19% . 0.94% . 0.31% F1 0.19%, {14
AT AE 0~24 h N TCHA B AR AL, PR W T T = R AR
ETRLE 24 ho
2.8 JEEENSCRIAES

WA Sh ARy 9 10y, 3453 3 40, 120 3 4y, By
P2 FARFIANK 12.5 mg, K E , B 50 mL HH
rF A3 A 2% X Rt G e, o 2% v B 4l A R
5 1) 50% . 100% F1150% , 1A B39 3 &, 8
20 min, BV, RGBSR B 2 20 B, #8257, Uk, BRAL
UEVRAE A (SR B s AR R 20 w LI AR
AL TEAL, JE S i ], T ISOR S5 5 3% 3, %%
Z=JTAE 3 AN R) MR BE KT B TSR I 7E 90%~110%
Z I R A UE
2.9 i IS

SRR (38,42 °C) At (228,232 nm ).
s pH (pH 3.3, pH 3.7 ), FA W i & 5 i 1k
AT . Z5 53R AR A K R BIAE pH AR
AR FEOT BRI R 1 4 A ORI AR
2T T AT

AL Ha i

2,10 HEEE W BT AG I

I3 HERE A A8 i R, SRR AT e SR
R 6 NS R IR AT, Hofth e ke A B
X BRTE TR, 3 AR i I A i ) e 25 1 L 3k 4,
AP 1R 2% 5 43 SR RS 1 R -1 3 B )
MR PO S i S5 R 5,

e T A2 50 B R FH AR 2 FUINA% 1E -1
B 55X BRI A3 A, 2 SR AR — 8, R E R T
TIRE BN HER, 7T LU T4 0 HA3, BB AE LS R
WA 510 AR IR 1) A OG0 I B, I 7 Ak 2% 0] R 1)
fiiH,
3 it
3.1 KR R

(P E 28 ) 2015 4F R — FOSUNRE 31 A i A 11 )5
SRR RS AR A 50 2 9% 1 300 nm, & [E
2l 40 JI E I KR 230 nm , ASHFFE X6 51 A IR LA
JABBNAR KA 2 0] B A RAE 190~400 nm 1742
WA AME K8 B A IRTE 230,300 nm BFFE A WU
g T 45 2% SR A4 7E 230 nm BRI SRR, B A £
230 nm B R K
3.2 ERER T HUBUNORHIN 2 52 i

ARG E ITHIF, 55 1A FE 2R AR — R
I, LW 25 s AH 22 30K, Ay b — R XD X 244 Jo
IS s ), of B v OB RS G B B AR, mT AR
8 B AS IR A B 23 o %)+ g Fsf ] 2B T 6 1R — HY UG
PR AE IR A, H UG AE R, A B2 I 22 JoT FIA
GIA IR A 2 o
3.3 ZRmBRERHE

AR bR 2 TR Y E , BERAMIR T (R
254 ) 2015 AFRFNSE [E 25 3L 40 Jirh — FRUITAS 91 4%
IR B A o, B 24 5 T ANt 0.6%, 245 1T
B.C.D.E FHAAA LTI ATRIT 0.2%
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#3 ERRRBER(n=9)
Tab.3 Results of recovery
ey A &E Wikt - CA e a2l RSDI%
( compound ) (added amount )/ug  ( measured amount—known amount ) /ug (recovery ) /% (‘average recovery ) /% ’
7250 I Cimpurity 1) 39.050 0 51.6127 106.1 106.1 1.1
37.2250 50.494 8 108.3
38.8500 51.7390 106.9
78.100 0 92.0117 104.8
74.450 0 88.796 2 105.6
77.700 0 92.5353 106.0
117.150 0 133.559 1 105.3
111.6750 129.248 4 106.6
116.550 0 132.469 3 104.9
225 T Cimpurity 1) 12.993 8 13.686 9 105.3 102.6 1.9
12.462 5 13.107 8 105.2
12.393 8 12.890 5 104.0
25.9875 26.760 8 103.0
249250 25.2629 101.4
24.787 5 25.013 8 100.9
38.9813 39.434 1 101.2
37.3875 38.044 1 101.8
37.1813 37.3239 100.4
Z=J5 B( impurity B) 12.1125 17.107 4 99.9 101.0 0.64
12.5250 17.731 6 101.7
12.737 5 17.904 1 101.3
24.2250 29.3292 100.4
25.050 0 30.289 8 100.9
254750 30.870 5 101.5
36.3375 41.4719 100.3
37.5750 43.1408 101.5
38.2125 43.734 4 101.4
%= C (impurity C) 12.207 7 12.064 5 98.8 100.0 1.3
12.474 6 12.339 1 98.9
12.933 8 12.672 1 98.0
244154 24.659 6 101.0
24.949 1 24.893 1 99.8
25.8677 26.047 2 100.7
36.623 1 37.244 1 101.7
374237 37.6169 100.5
38.8015 39.1304 100.8
& D 12.524 4 12.548 5 100.2 101.3 0.73
(impurity D ) 12.263 5 12.4790 101.8
12.574 1 12.780 2 101.6
25.048 8 25.1189 100.3
24.5270 24.8725 101.4
25.148 2 25.723 5 102.3
37.5732 37.804 1 100.6
36.790 4 37.467 8 101.8
37.7223 38.2025 101.3
LR E 12.177 1 13.620 2 98.0 99.0 2.3
(impurity E ) 11.8877 13.0153 95.3
12.564 9 14.1520 99.2
24354 1 26.865 4 103.4
23.775 4 25.077 4 98.4
25.129 8 26.365 6 98.2
36.5312 38.095 4 99.7
35.663 2 37.535 1 100.5
37.694 7 38.830 4 98.6

Wi Had




——

- 2058 - 54 4> W 2 A ChinJ Pharm Anal 2019,39(11) ‘jPA
x4 ABXYURNEER(%)
Tab.4 The results of determination of related compounds
it 2251 (impurity ) BRI NP B T e 245
(lot No. ) I I} B C D E (other maximum single impurity ) ( total impurity except impurity I )
20180208 0.18 ND 0.040 ND ND ND 0.097 0.26
20180208-2 0.20 ND 0.040 ND ND ND 0.099 0.27
180202 0.16 ND 0.041 ND ND ND 0.10 0.22
1 (note ): ND KK H (not detected )
x5 ZFEIFAEEBINEER( %) substances of glyburide and its tablets[ J ]. Chin J Pharm, 1997, 28
Tab.5 The result of determination of related (1):33
impurity | and B [4] i'JBE‘F,?W“?JF,\ﬁ@%é,%. 6335(5(%1‘?}?4\‘555)# PR L3 1
#t*5 (1ot No. ) 220 T Cimpurity 1) 225 B (impurity B ) BT HPLC IR L ). 257307 S E. 2009, 9 (1) 44
20180208 019 0.045 LIU QF, LI ZD, SHI X]J, et al. Determination of two components
201802082 0.22 0.046 in metformin hydrochloride and glibenclamide tablets by ion—pair
180202 0.19 0.051 HPLC method[ J ]. Pharm Care Res, 2009, 9 (1 ): 44
[5] #asf, skE. HPLC 3EME — HOBMAS S0 ANR 7 ( 1) rhdhiz
3.4 ZefRAVRT Rk TIPSR e [ ], 25240015T, 2013, 32(4): 211
S 2 " [ YANG HF, ZHANG K. Determination of metformin hydrochloride in
UI]IJ e T 1:%§IJ ZIKHE( g 9:—[2] %E’E‘: E(J&IE ? ’ BZ,F*JEH metformin hydrochloride and glibenclamide tablets ( 1 )by HPLC
P IE T S0 BRI 20 B & i 4558 S [ 717 Pharm Res, 2013, 32 (4): 211
SMRIR T ST G R — B0 RIBIER TIEBN (6] e i, b5 1. 507 8o — 1 SUNLAS 5108 - 9
HERf . Zet T, B. D AAREXTAIE R34 7E 0.9~1.1 Z (). B B2, 2009, 26 (15): 1321
I‘ETJ , ﬁ‘l‘[))\%};ﬁ ﬁ %X\Tﬁﬁji[ 13]5&1?:&1’{#%; ﬁﬁ%)ﬂi‘ I . C HE X, SHI CW, DU XY. Preparation of compound metformin
FE E"J*HX‘T&IE?%%U% 0.80.1.76 1 1.18 , G hydrochloride glibenclamide tablets [ J ]. Chin J Hosp Pharm, 2009,
- s e 26(15): 1321
ARAMELE DT 1) F SR TS e AR o7 Bt (7] e, EO0, R . B BT (33 — T P
£ L g AN R ) HPLC 20— OB BRI IR 1) bR SR 1), oS24
GIAIK Fr 11 s A iR 06 A O i, J7 vk A 050 B 2017,26(6): 25
INLIZOT T R ERG, Boam AP e, T L TR LIU XK, WANG MM, ZHANG LC, et al. Content determination
ﬁ”ﬁﬂﬁﬁ;‘é%ﬁiﬂg?m“ﬁg , ﬂgiﬁ"é}j E/‘Jﬁgﬂiﬁﬁ%%ﬁ% of glibenclamide in metformin hydrochloride and glibenclamide
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