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Determination of the Related Substances of Dabigatran Etexilate by HPLC

TU Yingl, CHEN Lijuanl*, WANG Pingz(l.Tianjin Chest Hospital, Tianjin 300222, China; 2.Tianjin Medical University,
Tianjin 300070, China)

ABSTRACT: OBJECTIVE To develop a method for determing the content of related substances of dabigatran etexilate.
METHODS The condition of detection were: Agilent SB-C;g column (250 mmx4.6 mm, 5 pm), the gradient mobile phase
consisted of acetonitrile(A) and 0.2% ammonium acetate (B, adjust with glacial acetic acid to pH 4.4): 0-18 min, 90%—40%B;
18-30 min, 40%B. The flow rate was 1.0 mL-min "', the UV detection wavelength was 340 nm. RESULTS The resolution of
dabigatran etexilate and relate substances was good. The calibration curves were linear in the range of 0.117 0-1.872 pg-mL™"
for Impurity A (=0.999 7); the calibration curves were linear in the range of 0.126 5-2.024 pug-mL™" for Impurity B (+=0.999 5);
the calibration curves were linear in the range of 0.113 0-1.808 pg-mL™" for Impurity C (+=0.999 5); the calibration curves were
linear in the range of 0.120 5-1.928 pg-mL™" for Impurity D (#=0.999 9); the calibration curves were linear in the range of
0.123 0-1.968 pg'mL™" for Impurity E (+=0.999 6). The average recoveries of Impurity A, Impurity B, Impurity C, Impurity D
and Impurity E were 98.75%, 98.91%, 98.39%, 99.0% and 99.73% respectively; the RSD were 0.91%, 1.09%, 1.22%, 1.35% and

EEBN: BE, &, Hit, BTEZH Tel: (022)88185202  E-mail: doing2001@126.com  "BIEIEE: WM, &, FEZHH  Tel:
(022)88185202 E-mail: xkyyxkyy@163.com
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1.18%, respectively. CONCLUSION The correction factor method is viable to determine the content of related substances of

dabigatran etexilate.
KEY WORDS: dabigatran etexilate; HPLC; related substances

35 LU I e ER A B PRRR BROR R A F R
T 2010 75 563815 36 H & 5 24 o e B R At T
A I L 0 AR I A T R A B AR SE TR, A b
BB BRI, ONIE R nEE AT 2y, JB TR
JOR SISk if B 10700, 0 BRJE AR N R S
S A g E O rE R adEed, Hibd4E
R A AR, AT BEL T 78 I % A DX 8% 11
B BB R AR TR R S T2 BT T ST
RikAe 22 110, (ELAS B A S o 0 5 TF 6 [ P
RILRE . EBINEEEE G SO, 2-[4-F 2
I g F )- F L ]-1- P 3k -1 H- 2K 9 1K M -5- 1 R 2 i
(F 7 B)S N-[[2-[[[4-(Z HE He ot ) ok L 1 A
FE-1- L1 - 25 IR I -5 0 - V-2 T i -
FETATR LR (R 5 D) A IR REE A v = AR () Il =40,
3-[N-[[2-[[[4-(Z 5 0. 2 Fk 2 ) o i ) 2 2 ) R 2L ) -1
FH S - | H- 2 R - 5 - B 1k - V- (ML g -2- 2k ) B 2k ]
NIRRT A), 3-[N-[[2-[[[4-[[[( I B I |2
BV R R R R R A A ] T H- R Rk e
S-SR R IE )-N-(EmE 2- I J R IR (R O 5
2-[[[4-( 2 F5k W 2 Jok 1 0 ) R Rk 2 i ] R 0 )-1- Y 0k
STH-Z8 R R -5 F R 2. T %o FH 2R R B (2 R E)
BRI, SATEEMRILE 1. AR
T I S BN A ] o R A 5286 8 57 T IA B
INEEEE 5 PRSI E T, LORAIE 24 5 i = A0
I R FH 2% 4
1 EEMAY

Agilent 1260 1= RUBAH L, FE: BN
SHL, TUTHE R, BB, CARE RS
M2, Agilent thilf TAERE(SEE Agilent A F]);
MS105DU g4 8 B+ R~ CGiis LM RF 9T R £).

CNE NG AR B RR A UK S R N 4 BT 415
ik LIRS AL (E i, 5 : 20151105, 20151106,
20151107); XL nEEms s A 141-111-2;
aifE: 99.9%). A A5 : 141-111-5, 4ifE:
99.4%). Z4ii B (L5 : 141-111-6, 4lifE: 99.1%).
FFR C(HtT: 141-111-7, 46/ : 98.9%). 2 i Dt
T 141-111-8, 4hfE: 99.2%)F44 i E( 5 :
141-111-9, 2ifE. 98.7%) 0 BRI FE B
FRAHE .

- 1166 -

Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9

o o
H /\)k
N. </NﬂN OH
HaN N NT
HaC “ |
NH
7R A
0
H
N. </N j@)\oa
N
& Jfi B
o) o)
H /\)I\
N. </NﬂN OH
HoN N N
| Hse g
NTOMCH3
o
Jeifi C

H
N /N OEt
H3C

K JRE

(o] (o]
“ /iND)J\NA)I\O/\ CHs
HoN N NZ |
H
| 5C S « CH,SO;H

N O\/\/\/CH3
[¢]
1% BN 7 TR

Bl ok thAm ¥ B RCE A K AL A
Fig. 1 Chemical structures of dabigatran etexilate and its
related substances

2 HEEHR
2.1 ARkt

@ik . Agilent SB-Cig 23 £ (250 mm X
4.6mm, 5 um); LAZJE(A)-0.2%HIER (B, H

R E BLACR 24524 2016 £ 9 H % 33 555 9



UKESEREST pH HZE 4.4)NIRBHH, BREETEM,
0~18 min, 90%—40%B; 18~30 min, 40%B. i
N 1.0 mL-min~', BEFEE: 10 pL; HEiR: 40 C;
R K 340 nm.
2.2 VR
2.2.1 F4JF00 R A MR & R R A
JoR XoF P R, N 2 R -0.. 2. % D S TR e (P UK TS 7R A
1 pH HZE 4.4)KEWA0 2 90)HI A 1 mL &
0.117 0 mg <5 A, 0.126 5 mg Z<J5i B, 0.113 0 mg
F C,0.120 5mg Z4/5i D 1 0.123 0 mg 44 E
F4) 2% J5 ek FR 2Lt D % 0
222 e E WS & RS B RIUA 4
50 mg, B 50 mL &N, I1 £ E-0.2% T R £ (H
VKESER AT pH (HE 4.4)/KVET(10 © 90) ¥ il H-Fii
BEZIE, .
223 0.1%H S X IER S % % ER Bk
R I 5 mL, B 50 mL B4, N2 E-0.2%
(1 B P e (FH VKB R TR T pHL (E & 4.4) /KB WE(10 -
)P RERZIE, % EI 1 mL, # 100 mL &=
W, 25 -0.2% R i R e (FH UK IS BR R Y5 pH [EL 2
4.4 KIEH(10 - 0 ZI B, RifS.
224 RGUIERPEEHH S RS FREGE H
FERE X E S 20 50 mg, B 50 mL B, hndem st
R I 2890 0.5 mL, i1 2015 -0.2% 14 s R 46 (FH DK i
FR AT pH (AR 4.4)7/KIEH(10 & 90)VE il H-FBE 2
2%, RIfE.
2.3 R4Gud R

B “2.2.47 BT #4038 AR 10 uL EANTR
A, IeFEREE, #4005 Y Re T
o, ALK 2.

pEN Wbl

JLJEB  RC
i J&JRD Z%RE
/

(I) ]I() 2IO 3b 4IO SI() Gb
t/min

B2 RGERMLGEEE
Fig.2 Chromatogram of system suitability test
2.4 WAL

BUA L IN#REZ) 50 mg “PAT 3 1y, ET
50 mL &M, 0 1.5 mol-L™' #FRVAW 1 mL,
1 mol-L™" A AAANIE T | mL. 30%3d AL S 4
0.5mL, F 70 ‘CoKHIIHA 1 h, BB b 73

o EBACR 252 2016 4E 9 H 55 33 545 9

B2 1.5 mol- L™ A A AL BN AT 1 mol- L™ SRRV
R ARG MR B R ZIE, SR G R
F 2. 115 -0.2% I Tt % B2 (FH UK IS B2 1R 15 pH (H & 4.4)
KIEH(L0 2 OOVFBE R ZIEE, R4, 1ENRR. .
AAHEIRFE S AN IO N #FEE 2 50 mg
AT 2 45, 43 ) B (4 500+ 500)Lx Y A 105 C
HCE 48 h S5, N2 E-0.2% T B e (FF UK I 2 1
W pHAH & 4.4)/KIEW10 & 90)E I M e %1 FE o
SRR 10 pL 36 FE, 430 . 455 Bonik st
PEXTER . Bl SEALBIR S B B, GRS Vil
AT, KA RYWIR . BREY S F g RERE
RUIFHE, 458K 3.
2.5 S PR ARSI R

53 AV 2% J5 %o R I %, AR [R] L B AR R
Fi2 “2.17 TR A3 & ARIE, LA S/IN=10 B E 2% i
A\ 247 By 28 C. Z=Jf D AR E E &R
00234, 0.0253, 0.0226, 0.0241 #
0.024 6 pg-mL ' (n=6, RSD 7} %4 1.12%, 0.96%,
0.85%, 0.87%#1 0.99%); UL S/N=3 i€ #)iT A+
Z4F By 24 C. 245 D 1245 E &0l BR 43551 N
8.352, 8.444, 8.511, 8.531 18274 ng'mL™".
2.6 ZMEXKR

s 2% B O IR B S OE R, ralinZ
15-0.2% 1) BE B (VKBS BR 15 pH {2 4.4)7K IR
W10 : 90) %I B 1.872, 0.936, 0.468, 0.234,
0.117 pg-mL™" Z4J5 A XFHR SV 2.024, 1.012,
0.506, 0.253, 0.126 5 pg-mL™" 2457 B % 18 5 ¥ VK s
1.808, 0.904, 0.452, 0.226, 0.113 pg'mL™" 445 C
Xof BRSO 1.928, 0.964, 0.482, 0.241,
0.120 5 pg-mL ™" Z%J5i D X I 5 501 1,968, 0.984,
0.492, 0.246, 0.123 pg-mL ™" 245t E W I8 5 3 -
FESE L 10 uL, 20 SE N S RORAR it A, 4%
“2.17 TUN RS AR AT I E o DAXT IR IR B
REARAR, HH N U TR AR bR, 22l bn o il 28
Z A B RE: Y=45.37C+538.9, =0.999 7;
Z B MR ¥=3.872C+2.738, r=0.999 5;
Fe C 2P Y=5673.1C+78.33, r=0.999 5;
F D MR Y=738.2C-53.75, r=0.9999;
ZJHE TR ¥=0.673C-7.594, r=0.999 6. 4
RRIFA A 2410 By 220 C. 2405 D fZRJi E
7y WIAE 0117 0~1.872, 0.126 5~2.024, 0.113 0~
1.808, 0.120 5~1.928 F10.123 0~1.968 pg'mL™" P
EIRIFIILMER R

Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9 - 1167 -



& LU HE R 1
FIRA
A FJiC
0 10 20 30 30 50 60
t/min
LR ;
RIRA %D
Ju
_1' A A e ~
0 10 20 30 30 30 60
t/min
’@Lbﬁuiﬁ‘?ﬁ‘ﬁ 5
Z&JRA
B FIED
0 10 20 30 40 30 60
t/min

3 BAERLEEE

L
LG 2
FIHRA
FiC
J S
0 10 20 30 0 50 60
t/min
& LU AR 4
FRIRA
" ZIRC
J H*__L____/LJ . .
0 10 20 30 20 50 60
t/min
6
IRIRA
0 10 20 30 40 50 60

t/min

1-PRWIR; 2-BBE AR s 3-SR 4—miRBR: S—ORIRBIUR: 6—REUR.

Fig.3 HPLC chromatograms of stress test

1—destructed by acid; 2—destructed by alkali; 3—destructed by oxidation; 4—destructed by high temperature; 5—destructed by light; 6—sample.
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R A E KR LR 4 R (0=9)

Tab. 1 Results of recovery test(n=9)

ey JRA = ﬁﬁiiu%bu MIECY -V il & JFig RSD/
ug NE/ug ng % WE% %
24.856 1 64.72 98.66
248572  40.74 63.86 97.35
24.854 3 64.54 98.39
24.851 3 74.30 99.44
J A 248603  49.87 74.61 99.84 9875 091
24.861 1 72.89 97.54
24.858 4 84.03 98.62
248548  60.35 85.01 99.77
24.853 8 84.45 99.12
0 39.07 98.26
0 39.76 39.95 100.47
0 39.91 100.37
0 49.73 99.59
A B 0 49.93 49.73 98.45 9891  1.09
0 49.63 99.40
0 58.56 97.85
0 59.85 58.40 97.57
0 58.79 98.23
0 39.62 97.55
0 40.62 39.36 96.89
0 39.38 96.95
0 49.68 98.74
Eie 0 50.31 50.22 99.83 9839 122
0 50.07 99.53
0 59.83 100.04
0 59.81 58.65 98.06
0 58.39 97.95
0 40.52 99.77
0 40.61 40.87 100.64
0 40.64 100.08
0 49.43 98.17
45 D 0 50.35 49.66 98.63  99.00 135
0 49.04 97.39
0 58.67 96.99
0 60.49 59.76 98.80
0 60.82 100.54
0 40.06 101.05
0 39.64 39.97 100.84
0 40.05 101.04
0 49.53 99.74
JRE 0 49.66 49.47 99.61 9973 1.18
0 48.98 98.63
0 59.02 99.53
0 59.30 57.79 97.46
0 59.10 99.66
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Tab. 2 Results of related substances of dabigatran etexilate
(n=2) %

fit 5  EFEA KEB HFEC AFED AAAE HAE AR

20151105  0.05 0 0 0 0 0.211
20151106 0.08 0 0 0 0 0.235
20151107  0.07 0 0 0 0 0.227
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Study on the High Molecular Impurity for the Injection of Mezlocillin Sodium

ZHANG Dongmei, LING Xiao, ZHAO Haiyun, YU Mingyan, NIU Chong*(Shandong Institute for Food and Drug
Control, Jinan 250101, China)

ABSTRACT: OBJECTIVE To set up a method for the assay of high molecular impurities in Mezlocillin Sodium for injection
by TSK gel, and to disguss the internal relationships of the results with those of related compounds and polymers. METHODS
The analysis was carried on a TSKgel G2000SWxI column with a mobile phase of 0.005 mol-L™" phosphate buffer with the pH
value of 7.0. The detection wavelength was 210 nm. 204 batches of samples were determined, correlative analysis was performed
to the results. RESULTS The established method could determine the high molecular impurities in Mezlocillin Sodium for
injection. The correlative analysis showed that the determined impurities include the polymers and the known impurities whose
molecular were higher than Mezlocillin. CONCLUSION For the polymer analysis of pf-lactams, TSK gel method can not
replace Sephadex G-10 method. Further studies were required to identity peaks of known high molecular impurities and those of
polymers during the analysis.

KEY WORDS: mezlocillin; TSK; G-10; high molecular polymer; high molecular impurity
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