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Quantitative detection of rivaroxaban based on far-IR

absorbance spectroscopy and Raman spectroscopy
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Abstract: Rivaroxaban is a new type of oral anticoagulant, which has the advantages of definite curative effect,
good safety and convenient use, so it is often used in the prevention and treatment of venous thromboembolic
diseases and stroke prevention of non valvular atrial fibrillation. Due to the concentration of rivaroxaban in
patients, it will affect the inhibition of coagulation factor Xa, which leads to individual differences in the clinical
response of patients and affects the final treatment effect. In order to use rivaroxaban more reasonably, it is
necessary to monitor the concentration of rivaroxaban in human blood or urine. For the clinical needs, based on
the advantages of far-infrared fingerprint spectrum and Raman characteristic spectrum in effective identification
and quantitative analysis of substances, Fourier transform infrared spectrometer and laser confocal Raman
spectroscopy system were used to identify and quantitatively detect rivaroxaban in liquid state. In this paper, the
change of far-infrared absorption spectrum of rivaroxaban with its concentration was detected by Fourier
transform infrared spectrometer, and then the change of Raman spectrum of rivaroxaban with its concentration
was detected by laser confocal Raman spectroscopy system. Finally, the accuracy of far-infrared spectroscopy
method and Raman method was compared. After comparison, it is proved that the accuracy of far-infrared

detection is 2 times higher than that of Raman spectrum detection. These results are of great significance for the

i BER:2021-01-05; 1517 HHA:2021-02-02

20210038-1



ISk A2

%28

www.irla.cn

use of rivaroxaban in clinical medicine.
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430 mmol/L rivaroxaban
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Fig.l Far-IR characteristic absorption spectrum of 430 mmol/L rivar-

oxaban detected by far-IR spectroscopy
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Fig.2 (a) Far-IR absorbance spectra of rivaroxaban with different concentration; (b) Linear relationship between absorbance and concentration of

rivaroxaban with different concentrations at 96.2 cm™'

“hy WE B b £ 53 A R YD BIE, 23] 2 BOAS [m] ik
JEE ) A5 U0 A ot 7 L i iR 194 28 2T A0 R I W A g (D
96.2 e WEUCUE ) G EE (4), S A WO BE 5 R feid
PR EE (O) Z IR & o RS IMA - L2 s 4, %t
BE P T MRS, A 45 A& 20)Fr s, HE
LMERA B RA R

A =1.93363C+0.037 83 (3)

PLE PR R R 0.9914, #11E2 SD H7 0.001 55,
KL AR GEMEPE R BV & . kA R
VBRI e B 1, Hz 2T AR T 16 7 ) AREAE I
WA U ) I AT 2R R B R v 1 A A S AL R 2
B, HiR 22N, X FJE BRI BE 0 A,
S 15 B A DA b 08 ) AR BIE 28 20 A1 R i R g 06 57
AR R W FR B, &5 A 2R A eR B, e eT LA HE
fa R DUy o R b BE Y R

3 HEFEMLXIEE

PLEOGIE 5m L AMOGIEE R T R TR
K J5 ¥k o s, SCh R OGS R M hr SO0 AU
A [ vk B ) R VD BERE A, I 5 4050 i 2 A
5 SRR B o 2 A ) S5 0 I ) A A T ORI
25 R an &l 3 PR o 4E 1300~1700 cm™ Raman {7
30 L, RV HE B AR S AR AR 0, 43 ) o
T 1446 cm™ Fil 1564 cm™ . {H YRR VD BER e B Ry
60 mmol/L i, BEAT WLEE S X P > F R VD BE 47 2
fiF U, L 3OV B2 1 0 %2 80 mmol/L, A W £% 53 4
P& RFAEIE o 31X 3R WIS G35 0 R A R B 7Y
R0 B A BR 24 4 80 mmol/L, 3T DL [ 5L 45 51, ¢
TR S50 X TRV BER 8 A, LA
T2 A0 5 P BIR L 2 il v 1 G ) e P R BEAEG

20210038-3



ISk A2

www.irla.cn

%28

22

= Rivaroxaban, 0 mmol/L 1562
e Rivaroxaban, 60 mmol/L o,
20 + . s,
4 Rivaroxaban, 80 mmolL )
A
18 1437 o
r prersy
Y a w
16

14 e, -l

Raman intensity/arb.units

1 400 1450 1500 1550 1 600
Raman shift/cm™
3 R EE R U BER hr 2 OGE

Fig.3 Raman spectra of rivaroxaban with different concentrations
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