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Determination of related substances in tranexamic acid injection by

reversed — phase and weak cation — exchange mixed — mode column

WANG Lu, GUO Zhi - yuan, LIU Feng”

[ Sichuan Institute for Drug Control ( Sichuan Testing Center of Medical Devices) , NMPA Key Laboratory for Technical Research on

Drug Products in vitro and in vivo Correlation, Chengdu 611731, China ]

Abstract Objective:To establish a new HPLC method for the determination of the related substances in tranex-
amic acid injection by screening new type of HPLC columns, which can avoid the use of ion pair reagents in cur-
rent methods and reduce salt concentration. Methods: The method was carried out using a Thermo Mixed — mode

1

WCX column (150 mm x4.6 mm, 5 pum), the mobile phase consisted of 10 mmol + L™ sodium dihydrogen
phosphate solution ( adjust the pH value to 5.2 +0.05 with sodium hydroxide solution) — water — acetonitrile
(50:5:45) , the flow rate was 1.0 mL + min ", the column temperature was 25 °C , the detection wavelength was
210 nm and the injection volume was 20 L. Results: The chromatographic peaks of tranexamic acid and its four
impurities B, C, D and E were all separated. Good linear relationship was shown between the concentration of all

the five compounds and their corresponding peak areas (r=0.999). The LODs were 0.34, 0.50, 0.005 6,
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0.002 1, 0.12 pg - mL~". The average recoveries (n =9) were 97.4% , 100.5% , 98.4% and 96. 6% with
RSDs of 3.9% , 0.24% , 0. 52% and 1. 4% , respectively. The test solution and standard solution were all stable
within 22 h. The detection results of 5 batches of tranexamic acid injection showed that the number of unspecified
impurities and the total impurities content by using the new method were better than the current ChP method.
Conclusion; The established method is specified and sensitive. Good separation can be achieved with low concen-
tration of phosphate. Its applicable to the determination of related substances in tranexamic acid injection.

Keywords : tranexamic acid; related substances; reversed — phase and weak cation — exchange mixed — mode col-

umn; quality control; high performance liquid chromatography method ; optimization of chromatographic methods
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Fig. 1 Structures of tranexamic acid and its impurities
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Fig.2 HPLC chromatogram of system suitability solution
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Fig.3 Typical HPLC chromatograms of specificity test
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Fig.4 HPLC chromatograms of destruction tests
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Tab. 1 Results of linearity test and RCF

it G I B \
r RCF
( compound ) (linear range) /(g + mL™") (regression equation)
24 W PR 12 ( tranexamic acid ) 0.68 ~54. 14 Y =0.014 8X +0. 008 2 0.999 7 ANiE A (indicates not applicable)
Z%J5 B(impurity B) 1. 00 ~20. 01 Y=0.012X +0. 008 3 0.999 0 1.24
Z& i C(impurity C) 0.022 ~8.95 Y =0.956X-0.001 8 1. 000 0.016
Z& 5 D (impurity D) 0.007 0 ~11.27 Y=0.942X +0.007 6 1. 000 0.016
&5 E(impurity E) 0.24 ~9. 65 Y =0.106X +0.002 8 0.999 9 0.14
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Tab.2 Results of repeatability test

£ & (content) /%

oy
(fj) e B AR C Ze D HIRE ERUSN A i
(impurity B) (impurity C)  (impurity D) (impurity E)  (maximum unspecified impurity)  (total impurity contents)
1 0.09 0. 004 0. 004 0. 002 0.10 0.30
2 0.09 0. 004 0. 004 0. 002 0.10 0.29
3 0.09 0. 004 0. 004 0. 002 0.10 0.29
4 0.10 0. 004 0. 004 0. 002 0.10 0.30
5 0.10 0. 004 0. 004 0. 002 0.10 0.30
6 0.10 0. 004 0. 004 0. 002 0.09 0.29
SF-¥9{H (average) 0.10 0. 004 0. 004 0. 002 0.10 0.30
% 2 ( difference ) 0.01 0. 00 0. 00 0. 00 0.01 0.01
RSB &, R RIOR, 450 B B -l WL 3,
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Tab.3 Comparison of determination results of related substances
A W) Er e (content of related substances )/ %
Jrik g KRB OMRC RRD JWRE bR FHflb AR
(method) (batch) (impurity ~ (impurity  (impurity ~ (impurity (maximum unspecified (number of unspecified (total impurity

B) C) D) E) impurity ) impurities ) contents )
2020 4ERR( Hh E 2 ) 08211201 0.09 0. 004 0. 004 - 0.06 3 0.23
751 ( ChP 2020 method ) 08211006 0.09 0.003 0. 004 - 0.08 3 0.23
08211004 0.08 0. 004 0. 005 - 0.07 3 0.22
08220101 0.08 0.003 0.003 - 0.07 2 0.18
08220103 0.09 0.003 0. 004 - 0.07 2 0.21
ARCJ7:(the established 08211201 0.09 0. 004 0. 004 0. 002 0.07 9 0.36
method ) 08211006 0.08 0.003 0. 004 0.003 0.07 9 0.33
08211004 0.08 0.005 0. 005 - 0.07 6 0.30
08220101 0.09 0. 004 0.003 - 0.10 6 0.32
08220103 0.08 0. 004 0. 004 - 0.08 7 0.33

¥ (note) :“ =" KK H (indicates undetected )
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