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ABSTRACT

A new, less time consuming and cost effective @¢tsgphotometric method was developed for the dfieation
of rivaroxaban in bulk. Rivaroxaban was estimateé@# nm in dimethyl sulphoxide. The linearity rarngas found
to be 2-20g mL* (regression equation: Absorbance = 0.1086 x Comegion of drug in ug mL™ + 0.0154;
RF=0.9991). The apparent molar absorptivity and delis sensitivity were found to be
4.825 x 1 L mol* cmi* and 2.262 x 18 ug cm?, respectively. The method was tested and valid@tedarious
parameters according to ICH guidelines. The resuemonstrated that the procedure is sensitivescteg,
precise, accurate, robust, rugged and useful ferdatermination of rivaroxaban in bulk samples.
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INTRODUCTION

Rivaroxaban (RXN) [1-5] is an orally active antigodant, direct factor Xa inhibitor approved for theevention of
venous thromboembolic events in patients who handergone total hip or total knee replacement syrgeXN

blocks the amplification of the intrinsic and ersic pathway of coagulation cascade by bindingctliyeto the
catalytic pocket of factor Xa and thereby prevemgtine formation of thrombus. The half-life of RXK 59 hrs in
young subjects and 11-13 hrs in older subjects. RXhbt recommended for use in those under 18 yadrand
those with severe renal impairment. Chemically, RENMnown as (S)-5-Chlor-N-{2-0x0-3-[4-(3-oxomorgim4-

yl)phenyl]-1,3-oxazolidin-5-ylmethyl}thiophen-2-daamid (Figure 1).
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Figure 1: Chemical structure of rivaroxaban
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Literature survey revealed that only few methods available for the analysis of RXN. These methiodtude
visible spectrophotometry [6], reverse phase highfggmance liquid chromatography (RP-HPLC) [7,8ghA
performance liquid chromatography-tandem mass spaetry (HPLC-MS/MS) [9], anti-factor Xa chromogeni
assay [10-14] and prothrombin time assay [15]. Tdmorted visible spectrophotometric methods suffem the
disadvantage of heating, preparation of bufferglogaction time, insufficiently sensitive, lessqse and accurate.
RP-HPLC, HPLC-MS/MS methods are deficient in simip)i, time consuming, cumbersome, costly and regair
expertise operational personal. Anti-factor Xa chogenic assay and prothrombin time assay methods ar
applicable only for the plasma samples.

UV spectrophotometry is still the technique of deobecause of its simplicity, sensitivity, econamhicapid and
easily manageable. Therefore, the aim of this wwds directed to develop a rapid, simple, reliabkective,
sensitive and inexpensive UV spectrophotometrichiotfor the determination of RXN. Dimethyl sulphdei
(DMSO0) was used as solvent and the absorbance atatelength of 270 nm was employed to the quaatifin of
the drug. The linearity of response, sensitivigguacy, precision and robustness of the describettiod for the
assay of rivaroxaban were checked.

MATERIALS AND METHODS

2.1. Instrumentation:

All spectrophotometric measurements were carriedusing an Elico model SL 159 digital spectrophotten
(Hyderabad, India). The cells used for absorbaneasmrements were 1-cm matched quartz cells. Samgles
weighed by using Essae-Teraoka electronic weighaignce (Goa, India) PG1000 model.

2.2. Standard solutions
A stock standard solution containing 1 mg bf RXN was prepared in DMSO. Working standard 8ofu
equivalent to 10Qg mL™ of RXN was prepared by appropriate dilution ofcktsolution with the same solvent.

2.3. General procedure for the analysis of rivaroxan

Aliquots of 0.1, 0.2, 0.4, 0.6, 0.8 and 1.0 mL @&0Iug mL™ RXN working standard solution were accurately
transferred into a series of 5 mL calibrated flaski made up to the mark with DMSO. The absorbaridbeo
resulting solution was measured at 270 nm agaihd8O blank. Calibration curve was prepared by phottihe
absorbances concentration of RXN. The concentration of the umkn sample was read from the calibration curve
or computed from the regression equation derivamute Beer’s law data.

2.4. Procedure for the analysis of placebo blank

Placebo blank is a mixture of usually added exaifgien formulations. Talc (10 mg), starch (10 mgjethyl
cellulose (10 mg), sodium citrate (5 mg), magnesai@arate (10 mg) and sodium alginate (10 mg) wecearately
weighed and mixed well. The mixture was transfernéd a 50 mL calibrated flask and 30 mL DMSO wedded to
the flask and the content was shaken thoroughlf#$e20 min. The volume was finally diluted to tinark with the
same solvent, mixed well and filtered using a Whaatro. 1 filter paper. One mL of the filtrate (ptho blank
solution) was diluted to 5 mL with DMSO and the affimnce of the resulting solution was measured@tnn.

2.5. Procedure for the analysis of rivaroxaban inythetic mixture

To the placebo blank of the composition describledva, pure RXN was added at three different comagah

levels and homogenized. The mixture was transfawexl 50 mL calibrated flask and the solution wesppred as
described under “Procedure for analysis of placblamk”, and aliquots of extracts containing thradedent

concentrations of RXN were subjected to analysighgy procedure described under “General procedurehf

analysis of rivaroxaban”.

RESULTS AND DISCUSSION

3.1. Choice of solvent

The solubility of the RXN was tested in differemiv@nts such as methanol, DMSO, 0.1 N HCI and ONEOH.
The RXN was completely insoluble in 0.1 N HCI & B.NaOH and soluble in methanol and DMSO. However th
highest absorbance value was obtained with DMSthesolvent. Therefore, DMSO was chosen as thesblv
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3.2. Detection of Absorption maximum

Into a 5 mL volumetric flask, 1 mL (20g mL™) of RXN standard solution was transferred andteduo the mark
with DMSO. Absorption maximum of RXN in DMSO wastdemined by scanning the RXN solution from 200-400
nm. The absorption maximum was found at 270 nmu{iei@).
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Figure 2: Absorption spectra of 20ug mL™ concentration of rivaroxaban in dimethyl sulphoxice

3.3. Linearity

The linearity of the proposed method was estaldigheleast squares linear regression analysiseot#tibration
curve. The regression equation for RXN was obtaimeglotting absorbance (A) versus concentratioRXN (C)
in the range of 2-20 pg miL The regression equation was A = 0.1086C + 0.0T54.regression coefficient {R
0.9991) was very much significant.

3.4. Sensitivity

The limits of detection (LOD) and quantitation (L{P®ere determined as specified by the ICH guidslii®]. The
LOD and LOQ values obtained respectively are 0.ag2mL™* and 0.642ug mL™. The calculated molar
absorptivity and Sandell's sensitivity are 4.825& L mol™ cmi*and 2.262 x 1®ug cmi?, respectively. The
values obtained for the LOD, LOQ, Sandell's sevigitiand molar absorptivity point to the highly séive nature
of the proposed method for the determination of RXKulk.

3.5. Selectivity

The analysis of placebo blank was performed toysthe interference by excipients such as talcchktamethyl
cellulose, sodium citrate, magnesium stearate addis alginate. The absorbance values of the ptabédnk at
270 nm were almost equal to zero which revealedigr@ficant selectivity of the proposed method.

3.6. Precision

The precision of the proposed method was determmedepeatability (intra-day precision) and intediate
precision (inter-day precision). The precision waspressed as relative standard deviation of a ssesfe
measurements. The repeatability was evaluated alyses of RXN, at the three different concentratevels (2,

10, 20 pg mrY) during the same day. The intermediate precisias assessed by comparing the results obtained on
three different days. The experimental values oethifor repeatability (intra-day precision) andemtediate
precision (inter-day precision) are presented ibld4 and 2, respectively. The relative standandatien values of

the proposed method were in the range of 0.204103& intra-day precision and 0.074- 1.076% in riday
precision. The relative standard deviation valumsé for the proposed method were within the aat#ptrange
demonstrating that this method has good repeatahitd intermediate precision.

Table 1: Results of intra-day precision study

Concentration of RXN (ug mL™Y) _ %
Taken Found (n=5) SD (n=5) RSD
2 2.001 0.007071| 0.351
10 10.174 0.028970| 0.284
20 19.968 0.040866| 0.204
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Table 2: Results of inter-day precision study

Concentration of RXN (ug mL™) SD %
Taken Found (n=5) (n=5) RSD
2 2.020 0.011547| 0.571
10 10.040 0.108080| 1.076
20 19.¢86 0.C1587¢ | 0.074

3.7. Accuracy

The evaluation of the accuracy of the proposed atkthas performed by analyzing RXN in synthetic migt at
three different concentration levels (2, 10, 20migY). The accuracy of the proposed method was expiesse
mean percentage recovery and percentage of erher.nfean percentage recovery was in the range 82 99.
100.50% with percentage error of 0.01 — 0.50%. Temilts are summarized in Table 3. The excelleearm
percentage recovery values and their percentage \etues revealed that RXN concentration couldabeurately
determined by the proposed method. The results @sdirm the selectivity of the proposed methodhwito
interference from the added excipients.

Table 3: Results of analysis of rivaroxaban in sytitetic mixture

; T

C(_Jrr;ie;r:]tranon OfFlzijr']\l d(?ng:r;)L ) Recovery | % Error
2 2.010 100.50 0.50
10 9.982 99.82 0.18
20 19.998 99.99 0.01

3.8. Robustness

The robustness of the proposed method was assesfed¢hanges in the analytical wavelength (270 #d).n
Robustness was carried out at two different comagioh levels (2 and 2(ig mL™). The results are expressed as
standard deviation and relative standard deviadioth are compiled in Table 4. The results revediat the slight
changes in the analytical wavelength did not adlgrmfluence the absorbance intensity and indieateeptable
robustness of the proposed method.

Table 4: Results of robustness study

Concentration of RXN (ug mL?Y) | Wavelength (nm) | Absorbance (nS:%) F:/SOD
269 0.216
2 270 0.217 0.00321| 1.502
271 0.217
26¢ 1.87¢
20 270 1.876 0.02542| 1.366
271 1.831

3.9. Ruggedness

Ruggedness of the proposed method was evaluatezbioyparison of the absorbance of RXN that have been
measured by two different analysts in the same rltboy. Ruggedness was carried out at two different
concentration levels (2 and 2@ mL?). The results are expressed as standard deviatidnrelative standard
deviation. The results are presented in Table Be Bw values of the standard deviation and redastandard
deviation indicates the ruggedness of the method.

Table 5: Results of ruggedness study

0,
Concentration of RXN (ug mL?Y) | Analyst | Absorbance | SD (n=2) RgD
| 0.222
2 T 0221 0.001410| 0.630
20 ! 1.874 0.165463| 0.882
1] 1.876 ' '
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CONCLUSION

A simple, rapid, economical UV spectrophotometrietihhod has been developed for the quantificatioRXAN. The
proposed method has been validated as indicatedebMCH guidelines and found to be linear, sensjtaelective,
precise, accurate, robust and rugged for the deteahd quantification of RXN. This method is sbigafor routine
analysis and quality control of RXN.

Acknowledgements
The authors thank the Department of Biotechnoldggarlamudi Kuppuswamy Choudary College, Guntudhia
Pradesh for providing research facilities.

REFERENCES

[1] J.P. Piccini, M.R. Patel, K.W. Mahaffey, K.Aok, R.M. Califf, Expert Opin. Investig. Drug2008 17, 925.
[2] S. Alban,Curr. Pharm. Des.2008 14, 1152.

[3]1 D. Alexander, A. Jeremiagxpert Opin. Investig. Drug2011, 20, 849.

[4] S.T. Duggan, L.J. Scott, G.L. PloskBrugs, 2009 69, 1829.

[5] M. Stevenson, A. Scope, M. Holmes, A. ReeK&@ltenthaler Health Technol. Asses2009 13 (Suppl 3), 43.
[6] P.V.V. Satyanarayana, A.S. Madhavi, Int. JsReev. Pharma. Appl. ScR012 2, 611.

[7] P.V.V Satyanarayana, A.S. Madhalvit. J. Sci. Innovations and Discoverj@912 2 , 226.

[8] K.C. Sekhar, P. S. Vani, A.D. Lakshmi, Ch.LLefd, B. Anupama, D. Narendr&@esearch DesR012 1, 24.
[9] G. Rohde,J. Chromatogr. B Analyt. Technol. Biomed. Life 26008 872, 43.

[10]H. Mani, G. Rohde, G. Stratmann, C. Hesse, Nrti] S. Schwers, E. Perzborn, E. Lindhoff-LaBhyomb.
Haemost.2012 108,191.

[1L1]L.M. Asmis, L. Alberio, A. Angelillo-Scherre\V. Korte, A. Mendez, G. Reber, B. Seifert, H. Steig D.A.
Tsakiris, W.A. Wuillemin, Thromb. Res2012 129, 492.

[12]M.M Samama, G. Contant, T.E. Spiro, E. Perzb@n Guinet, Y. Gourmelin, L. Le Flem, G. Rohdé,.J.
Martinoli, Thromb. Haemost2012 107, 379.

[13]M.M. Samama, J.L. Martinoli, L. LeFlem, C. GeinG. Plu-Bureau, F. Depasse, E. Perzbdrhromb.
Haemost.201Q 103, 815.

[14]J. Harenberg, R. Kramer, C. Giese, S. Mard\eiss, M. Wehling,). Thromb. Thrombolysi2011, 32, 267.
[15]M.M. Samama, G. Contant, T.E. Spiro, E. PermbbrL. Flem, C. Guinet, Y. Gourmelin, J.L. Martiho Clin.
Appl. Thromb. Hemost2012 18, 150.

[16]International Conference on Harmonization otfAmcal Requirements for Registration of Pharmacalst for
Human Use, ICH Harmonized Tripartite Guidelines]idation of Analytical Procedures: Text and Methbodyy
Q2 (R1), Current Step 4 version, NA@96 Geneva, Nov. 2005.

www.scholarsresearchlibrary.com



