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Abstract: A simple, fast, and precise reverse phase, isadHLC method was developed for the separation
and quantification of Rosuvastatin calcium and Glant&an medoxomil in bulk drug and pharmaceuticabde
form. The quantification was carried out using Syatmy C18 column (4.6mmx150mm, particle size 5.0um)
and mobile phase comprised of buffer: acetonittégahydrofuran in the ratio of (71:25:4 vivivhd flow rate
was 1.5mL/min and the effluent was monitored atn248The retention time of Rosuvastatin calcium and
Olmesartan medoxomil were 11.66+0.85 and 13.67&xBrespectively. The method was validated in teoins
linearity, precision, accuracy, and specificitymili of detection and limit of quantitation. Lineigriof
Rosuvastatin calcium and Olmesartan medoxomil wierethe range of 5-2@/mL and 20-80g/mL
respectively. The proposed method is suitable fmukaneous determination of Rosuvastatin calciumd a
Olmesartan medoxomil in pharmaceutical dosage farchbulk drug.
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INTRODUCTION

Hypertension and dyslipidemia are amongst the magsortant primary risk factors for coronary artery
disease and stroke. A majority of hypertensiongodsi have additional cardiovascular risk factoysjididemia
is one of the most co-prevalent risk factors. Tlek rassociated with concomitant hypertension and
dyslipidemia are generally greater than sum ofioaesscular risks from hypertension and dyslipideai@ne’
Fixed dose combination of Rosuvastatin calcium (RP&Bmg/10mg/20mg) with Olmesartan medoxomil
(OLM) 20mg for hypertension in dyslipidemic patigiaire in clinical trials.

Rosuvastatin calcium, bis[(E)-7-[4(4-fluorophengbsopropyl-2[methyl(methylsulfonyl)amino] pyrimieh5-
VII(3R,5S)-3,5dihydroxyhept-6-enoic acid] calciuralts is a competitive inhibitor of HMG-CoA reductas
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HMG-CoA reductase catalyzes the conversion of HMi&Qo mevalonate, an early rate-limiting step in
cholesterol biosynthesis.

Olmesartan medoxomil, (5-metydxo-2H-1,3-dioxol-4-yl)methyl4-(2-hydroxypropan-2-yl)-2qpyl-1-({4-
[2-(2H-1,2,3,4-tetrazol-5-yl)phenyl]phenyl}methylHtimidazole-5-carboxylate, Olmesartan is a selechiVe
subtype angiotensin Il receptor antagonist. Angisite Il is formed from angiotensin | in a reacticatalyzed
by angiotensin converting enzyme (ACE, kininase Angiotensin Il is the principal pressor agentha# renin-
angiotensin system, with effects that include vasstriction, stimulation of synthesis and release o
aldosterone, cardiac stimulation and renal realtisorpf sodium. Olmesartan blocks the vasoconsirietfects
of angiotensin Il by selectively blocking the bindiof angiotensin Il to the ATreceptor in vascular smooth
muscle.

A detailed literature survey for ROSU revealed tlsatveral analytical methods are reported for the
determination of ROSU single or in combination b@-MS/MS?® HPLC'™? and spectrophotometrit*®
Similarly, a literature survey for OLM revealed th&£-MS/MS**® HPLC**?® and spectrophotometric** are
available for determination of OLM in formulatioasd biological fluids.The review of the literatevealed
that no RP-HPLC method has so far been reportethéocombination of ROSU and OLM. So an attempt has
been made to develop a simple, precise, accuratrse phase high performance liquid chromatographic
method for the simultaneous estimation of ROSU @bt in combined tablet dosage forms. The method was
validated according to the ICH guidelirés.

EXPERIMENTAL
Chemicals and Reagents

A reference standard sample of ROSU was obtaired Macleod’s Pharmaceuticals Ltd, OLM was
provided from Divine SBR International Pvt. Ltd.danommercial dosage form containing the studiedydru
were purchased Cipla Ltd. Ammonium acetate, glaagatic acid, tetrahydrofuran, hydrogen peroxideLd
grade methanol, acetonitrile and water wawechased from E. Merck, Mumbai, India. All théet chemicals
and reagents used were of AR grade and purchased3D. Fine Chemicals, Mumbai, India.

Instrumentation and Chromatographic system

The chromatographic system consisted of a JASCafjachromatograph equipped with an LC — Net
II/ADC, an MU — 2010 Plus PDA Detector, a PU — 2(8@is quaternary pump, an online degasser and a
rheodyne model 7725 injector valve with 20ul sampt®. The chromatograph is coupled with “Chrompass
software (version 1.7.403.1). HPLC analysis wadopered using Symmetry C18 column (4.6mmx150mm,
Particle size 5.0um). The mobile phase consistdalffér: acetonitrile: tetrahydrofuran (71:25:4wfiltered
and degassed for 30mins prior to use. The elueastmanitored with PDA detector at 248nm with a flcate
of 1.5mL/min and sample size of 20uL was carriedaduoom temperature all over the study.

Buffer preparation

Accurately weighed and transferred 1.54gm of Ammuoniacetate salt in 1000mdf HPLC grade
water, sonicated for 2mins to dissolve well andusidid the pH to 4.0 with glacial acetic acid, mixesll and
filtered through 0.45um membrane filter.

Preparation of stock solution

Accurately weighed and transferred 10mg of ROSUkwmgr standard and 40mg of OLM into 100mL
volumetric flask. 10mL of methanol was added angicaied for 5 minutes to dissolve. Volume was maje
to the mark with diluents and mixed well.

Calibration standards and quality control sample

To study the linearity range of each componentabkeilutions were made by adding this standard
stock solution in the different weights of ROSUle range of 5-32®/mL and 20-80@g/mL of OLM. A graph
was plotted as concentration of drugs versus peskrasponse. It was found to be linear for boghathalytes.
From the standard stock solution, a mixed standahation was prepared containingudmL of ROSU and
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40ug/mL of OLM. The system suitability test was perf@d from five replicate injections of mixed stardiar
solution.

Preparation of assay solution

Accurately weighed powder equivalent to 5mg of RCGfld 20mg of OLM was transferred into 10 mL
volumetric flask containing 2mLof methanol and satéd for 30mins. Volume was made up to the matk wi
diluents methanol to obtain solution of ROSU (@§nL) and OLM (200Qg/mL). From this each solution
0.2mL was transferred to 10miolumetric flask and made up to the mark with diisemethanol to obtain
solution of ROSU (1fg/mL) and OLM (4@g/mL). A small portion of sample solution was filteredatgh
0.45um nylon filter and used for injection on HPLC.

Method Validation

The proposed method was validated [33] by parametizr, system suitability, linearity and range,
accuracy, precision, Limit of Detection (LOD) anihit of Quantification (LOQ) and robustness.

RESULTS AND DISCUSSION

HPLC Method Development and Optimization

In the present work, an analytical method basedigh performance liquid chromatography using
photodiode array detection was developed and velidéor assay determination of ROSU and OLM in
laboratory mixture.The analytical conditions were selected, keepingnind the different chemical nature,
molecular weight and solubility of OLM and ROSU. ellcolumn selection was done on the basis of
backpressure, resolution, peak shape, theoret@t@spand day-to-day reproducibility of the retenttime and
resolution between ROSU and OLM peak. After evahgatall these factors, Symmetry C18 column
(4.6mmx150mm, particle size 5.0um) column was fouande giving satisfactory result. The selectiomoffer
was based on the chemical structure of both thgsdrbor mobile phase selection, preliminary trizdeng
mobile phases of different composition containirgtev adjusted to acid pH by addition of glaciaktacacid
and methanol resulted in poor peak shape. Whenametland water were replaced by buffer: acetoeitril
tetrahydrofuran in the ratio of (71:25:4 v/v/v) testpeak shape was obtained. The proportion ohtbbile
phase components was optimized to reduce retetntn@s and enable good resolution between both migec
A detection wavelength of 248nm was selected aftanning the standard solution over the range Y9o+8
by use of the PDA detector with a flow rate of 1L3min. Detection at 248nm resulted in good resparse
good linearity. Figure-1 and Figure-2 representdf®matograms of standard and test preparatigecésely.
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Figure-1: Typical chromatogram of Rosuvastatin and Olmesartadoxomil in standard solution
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Figure-2: Typical chromatogram of Rosuvastatin calcium ahdé3artan medoxomil test solution

Method Validation

System suitability

System suitability test is used to verify the refurcbility of the chromatographic system. To asaert
its effectiveness, system suitability tests wasiedrout on freshly prepared standard solutions Ttethod
complies with the system suitability parametersteR&on time, number of theoretical plates, asynniceit
factor, and peak area were evaluated for five cadiinjections of the drugs. The results givemable-1 were

within acceptable limits.

Linearity

Linearity was determined separately for ROSU and/Qly plotting peak area against concentration.
From these calibration plots it was clear that oese was a linear function of concentration overringes 5-
20ug/mL for ROSU and 20-8@/mL for OLM. The linear regression equations f@&J and OLM were: y =
29708.67 x +5489 and y =28042.33x + 16685 whei® response (peak area) axthe concentration. The

results are shown in Table -2.

Accuracy

The accuracy of the method was confirmed by stugyatovery at three different concentrations, 50,
100, and 150% of those expected, in accordance I@khguidelines, by replicate analysis £ 6). Standard
drug solutions were added to a pre-analyzed sasgbldion and percentage drug content was meastired.
results from study of accuracy are reported in &aBl From these results it was clear that the oge#mables
very accurate quantitative estimation of ROSU ahd/iOn tablet dosage form, because all the resultsew
within acceptable limits.

Precision

The intra-day and inter-day precision were deteeahihy assaying the tablets in six times in a day fo
consecutive six days and expressed as standardtidey The standard deviations were below 2%, twhic
signifies the precision of both the methods (Talte
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Table -1: Results from system suitability studies for ROSid ®&LM

Parameters ROSU OLM

Theoretical plates (N) 6435+0.46 6024+0.26
Peak area 303493 + 0.28 1137031+0.14
Retention Time (R 11.66 + 0.85 13.67 + 0.80
Tailing factor (T) 0.95+0.04 1.01+0.02

*Mean of six determinations

Table -2: Linear regression data for calibration curve of0and OLM

Parameters ROSU OLM
Linearity rangefg/mL) 5-20 20-80
r*+S.D. 0.9997+0.04 0.9999+0.05
Slope* £ S.D. 29708.67+0.03 28042.33+0.50
Intercept* + S.D. 5489+0.08 16685x0.45
*Mean of three determinations
Table -3: Results from recovery studies
Name of the | Amount taken | Amount | Amount Recovery % RSD
drug (ng/mL) (%) added @g) | (%)
ROSU 5 50 2.5 100.46 0.82
100 5 100.62 0.79
150 7.5 100.12 0.63
OLM 20 50 10 100.08 0.47
100 20 99.52 0.95
150 30 99. 94 0.22

*Mean of six determinations

Table -4: Precision of ROSU and OLM by HPLC method

Name of the| Intra-day precision Inter-day precision
drug Mean* (%) S.D. Mean* (%) + S.D.
ROSU 100.02+0.26 99.82+ 0.67

OLM 99.91+0.49 100.05+0.59

1119

*Mean of three determinations injected six timesath concentration level

Limits of Detection (LOD) and Quantification (LOQ)
Limit of detection was calculated by using the fafan
LOD = 3.3 SD§S
SD = Standard deviation of the response,
S=Slope of calibration curve of the analyte.

Limit of quantification was calculated by using fleemula:
LOQ = 10SD§
SD = Standard deviation of the response,
S=Slope of calibration curve of the analyte.

The LOD for ROSU and OLM were found to be Qu@bnL and 0.88g/mL, respectively. The LOQ was
0.15ug/mL and 2.6g/mL for ROSU and OLM respectively.
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Robustness

The robustness of the method was performed byetelibly changing the chromatographic conditions.
The flow rate of the mobile phase was changed ft@BmL/min and 1.65mL/min. Mobile phase composition
was changed buffer: acetonitrile: tetrahydrofurd@:25:5, (v/viv)) and (72:25:3, (v/v/v)). Detectiomave
length was changed £5nm, i.e. 243nm & 253nm. Thedstrd solution and three different sample preuast
were injected in each varied conditions and thayasgss checked under all deliberately varied camult the
%RSD for the assay values (n=3) for ROSU and OLMeweund to be well within the acceptance limiéb.
The results are reported in Table 5.

Table -5: Results from testing the robustness of the method

Conditions | Modific ROSU OLM
ation Mean area RSD | MeanRT Mean area = SD RSD| Mean RT
+SD (%) (min) £ SD (%) | (min) £ SD

Mobile phase| 72:25:3| 303822 +789| 0.25 11.57+0.11 11419606862 | 0.23| 13.55 £ 0.10
composition | 71:25:4 | 310224 + 499¢ 1.61] 11.67+0[12 113760889 | 0.62| 13.65+0.12

(VIVIv) 70:25:5 | 304122 +4715 155 11.83+0D5 1133048556 | 0.59| 13.84 + 0.05
Mobile phase] 1.35 | 315653 +1938  0.61] 12.15+043 1152118 +561(M.48 | 14.27 + 0.63

\~xJ

flow 150 | 305178+ 1669 0.54] 11.66+0.10 1136971 +584®M.51 | 13.67 +0.11
(m[‘j‘:ﬁin) 1.65 | 313571 +1109 0.35] 11.32+0.07 1147041 +70010.88| 13.31 +0.09

Detector 243 322989 + 3517 1.08 11.50+0.17 1154045 +7391 .64 0 13.49+0.15
wavelength 248 304959 * 3205 1.05 11.65+0.07 1136236 +34260.3 | 13.67 + 0.06
(nm) 253 313567 + 948 0.3 11.74+0.13 1157143 £ 11%4499 0 13.76 £ 0.12

*Mean of three determinations

Specificity

The specificity of the HPLC method was found in pbate separation of ROSU and OLM in tablets in
presence of excipients. The average retention firsiandard deviation for ROSU and OLM were foundbé¢o
11.66 = 0.10and 13.67+ 0.11min respectively, farreplicates. The peaks are sharp and have clesafiba
separation.

Application of the Method for Analysis of Marketed Formulations

As the combination of ROSU and OLM is in clinicalat marketed combination is unavailable, so
laboratory mixture was made by taking two markebeainds of ROSU and OLM. Olmezest and Olmy -20
containing OLM 20mg; Rozavel and Zyrova containR@QSU 5mg of Sun pharmaceutical Ltd and Zydus
Cadila Healthcare Ltd respectively and mixing egléat amountThe results were shown in Table-6.

Table -6: Results from assay of OLM and ROSU in markébechulations

Formulation Mean concentration + SD RSD (%) ‘ Recowy (%)
Formulation |

ROS 4.92+0.08 1.68 98.4

OLM 19.94+0.13 0.65 99.72
Formulation Il

ROS 4.94+0.05 1.05 98.9

OLM 19.90+0.16 0.8 99.53

*Mean of five determinations
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CONCLUSION

The developed and validated LC method enablesfspemicurate, robust and precise simultaneousysisabf
ROSU and OLM in tablet formulations. The methodsénsitive enough for quantitative detection of the
analytes in pharmaceutical preparations. The pexpasethod can thus be used for routine analysaljtgu
control and for studies of the stability of pharmaiical tablets containing these drugs.
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