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Preparation and characterization of rivaroxaban as an anticoagulant
MA Yu-xuan, WANG Na, DAI Su-yun, WANG Bing, LI Gang”

(School of Life Sciences, Test and Analysis Center, Nanjing Normal University, Nanjing 210023, China)

Abstract: The preparation of polymorphic forms of rivaroxaban was carried out using a recrystallization
method based on that for crystal form-1. Preparation methods were developed for two crystal forms-1I (medicinal
crystal form) and five crystal forms-1V and the crystals were then characterized. The crystalline form was identified
by applying modern analytical means including X-ray powder diffraction (PXRD), differential scanning calorimetry
(DSC), element analysis (EA), mass spectrometry (MS), and infrared spectrum (IR), and the morphology of different
crystal forms was observed by scanning electron microscopy (SEM). The results show that the PXRD and DSC
characteristics of prepared crystal forms-11 and 1V are consistent with those described in patents at home and
abroad, and the test results with EA, MS and IR are in accordance with the chemical structure of rivaroxaban. The
crystal form-1 is lamellar, the crystal form-I1 is linear and crystalline form-1V is striped as determined by SEM.
In summary, the methods for preparing crystal form-Il and form-1V are reliable, the required reagents are easily
available, the experimental conditions are easy to implement and the preparation process is simple. Our study

provides a new reference for the production and application of rivaroxaban.
Key words: rivaroxaban; polycrystalline form; X-ray powder diffraction; qualitative analysis
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Figure 1  Structure of rivaroxaban (M, 435.88)
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BEERY . M 5E 1 N B 10 KV A1 15 KV, oK 3% Table 2 Elemental analysis data of rivaroxaban
#5500 13 000, Ff i 5 FLAZ 30 mm. Rivaroxaban Cl% H/% SI% N/%
Theoretical value/% 52.31 413 7.34 9.64
Actual value/% 53.62 3.68 7.60 9.74
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Figure 2 X-ray powder diffraction (PXRD) image of rivaroxaban
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Table1l Thecomparison of rivaroxaban and patent. CN101282968 and CN104211693 A are the China patent number of rivaroxaban

No. 201° 201° 201°
Form- | CN101282968 Form-1I CN101282968 Form-1V CN104211693A

1 8.9 8.9 12.7 12.8 3.5 3.8

2 16.4 16.5 18.0 18.1 7.0 7.4

3 19.4 19.5 19.2 19.0 14.2 14.6

4 19.8 19.9 19.8 19.9 17.7 18.2

5 21.6 21.7 20.7 20.8 19.4 19.9

6 22.4 22.5 22.8 22.9 21.4 21.9

7 255 25.6 24.0 24.1 28.6 29.3

8 26.6 26.4 26.6 26.4 31.5 32.0
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Figure 4 Scanning electron microscopy (SEM) image of rivarox-
aban form- 1 (A), 1I (B), and IV (C)
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