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Separation of Rivaroxaban and its Chiral Impurities per 

USP Monograph

Alyssa Nodland and Bryan Tackett, PhD
Phenomenex Inc., 411 Madrid Ave., Torrance, CA 90501 USA

Overview 

Rivaroxaban is a factor Xa inhibitor, an anticoagulant, that decreases 

the clotting ability of the blood and helps prevent clots from forming in 

the blood vessels.  In this application note, we report the separation of 

Rivaroxaban and its related chiral impurities using a Lux 5 µm i-

Cellulose-5 column compared with a CHIRALPAK 5 µm IC column 

according to the USP monograph for Rivaroxaban, which specifies a 

column containing L119 (Cellulose tris-(3,5-dichlorophenylcarbamate)) 

packing with dimensions of 250 x 4.6 mm.

System suitability per USP Monograph for Rivaroxaban Chiral 

Impurities is resolution no less than (NLT) 1.5 between the Rivaroxaban 

R-enantiomer and Rivaroxaban, a percent relative standard deviation 

(%RSD) of no more than (NMT) 5 %, and a signal-to-noise (S/N) ratio of 

NLT 10.  All system suitability requirements for Rivaroxaban Chiral 

Impurities were met by both the Lux i-Cellulose-5 and CHIRALPAK IC.  

The Lux i-Cellulose-5 column is a suitable substitute for the CHIRALPAK 

IC column for the USP Rivaroxaban chiral enantiomeric impurities 

method.  The S/N ratio was higher using the Lux i-Cellulose-5 column 

with a slightly lower resolution, compared to the CHIRALPAK IC 

column.  Problems were encountered throughout the method due to 

Rivaroxaban not being completely soluble in Acetonitrile.  After sitting 

in the cooled autosampler for a day, precipitate formed in the vials.  

This clogged the column and resulted in unusual noise.  New samples 

were prepped daily and flushing the column before each run was done 

to try and avoid this problem. 

All solutions were prepared as indicated in the USP Monograph for 

Rivaroxaban.  USP Rivaroxaban RS (Catalog No. 1604530) and USP 

Rivaroxaban R-Enantiomer RS (Catalog No. 1604541) were purchased 

from USP.

Figure 1. Rivaroxaban Structure.

Columns: Lux  5 µm i-Cellulose-5 (00G-4756-E0)
CHIRALPAK® 5 µm IC

Dimensions: 250 x 4.6 mm

Mobile Phase: Acetonitrile

Flow Rate: 0.7 mL/min (Isocratic)

Injection Volume: 20 µL

Temperature: 30 °C

Detector: UV @ 254 nm

System: Agilent® 1260

Solution Composition

Standard Solution 0.5 µg/mL of USP Rivaroxaban RS in Acetonitrile.

System Suitability Solution

0.5 mg/mL of USP Rivaroxaban RS and 0.015 

mg/mL of USP Rivaroxaban R-Enantiomer RS in 

Acetonitrile.

Sensitivity Solution
0.25 µg/mL of USP Rivaroxaban R-Enantiomer RS 

in Acetonitrile.

Table 1. Preparation of Test and Reference Solutions

LC-UV Conditions

Figure 2.  System Suitability Solution.
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Area Resolution

1 Rivaroxaban R-enantiomer 20.58 1322
4.13

2 Rivaroxaban 25.24 44825

N=6 Injections

CHIRALPAK 5 µm IC Column
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Lux 5 µm i-Cellulose-5 Column
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Peak 

No.
Analyte

Retention Time 

(min)
Area Resolution

1 Rivaroxaban R-enantiomer 24.00 1321
3.46

2 Rivaroxaban 28.76 44309

N=6 Injections
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Figure 3.  Standard Solution.
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Analyte

Retention Time 

(min)
Area %RSD

1 Rivaroxaban 25.35 54.26 3.48

N=5 Injections

CHIRALPAK 5 µm IC Column
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Lux 5 µm i-Cellulose-5 Column
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Peak 

No.
Analyte

Retention Time 

(min)
Area %RSD

1 Rivaroxaban 28.55 51.93 3.80

N=5 Injections
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Figure 4.  Sensitivity Solution.
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(min)
Area S/N Ratio

1 Rivaroxaban R-enantiomer 20.79 6.32 11.16

N=5 Injections

CHIRALPAK 5 µm IC Column
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Lux 5 µm i-Cellulose-5 Column
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Analyte

Retention Time 

(min)
Area S/N Ratio

1 Rivaroxaban R-enantiomer 24.33 7.22 12.60

N=5 Injections
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Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.

Trademarks

Lux and BE-HAPPY are trademarks of Phenomenex.  CHIRALPAK is a registered trademark of Daicel Corporation.  Agilent is a registered trademark of Agilent Technologies, Inc.

Disclaimer

Comparative separation may not be representative of all applications.

Phenomenex is in no way affiliated with Daicel Corporation or Agilent Technologies, Inc.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2024 Phenomenex, Inc. All rights reserved.

Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful 
Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.

Have questions or want more details on implementing this method? We would love to help!

Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists
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