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ABSTRACT

A simple, sensitive and reproducible stability aading RP-HPLC method for the simultaneous deteation of
Olmesartan medoxomil (OLM) and Metoprolol succin@#ETP) in bulk and Pharmaceutical dosage form has
been developed and validated. Chromatographic ssjmar was carried out on Thermo Hypersil BD& G1.6 X
250 mm, 5y particle size) column using a mobilesph@mposed of acetonitrile: phosphate buffer @dplto pH
4.8 with 0.1 % OPA) in the ratio of 50:50 % v/vaatlow rate of 1.0 ml/min. The analyte was monitousing UV
detector wavelength at 219 nm. The retention tims Yound to be 2.753 min and 4.112 min for Olmesart
medoxomil and Metoprolol succinate respectivelye phoposed method was found to be having lineamitthe
concentration range of 5-30 pg/ml for Olmesartandmemil (7 0.99991) and 6.5-37.5 pg/ml for Metoprolol
succinate (f 0.99994) respectively. The mean % recoveries obthiwere found to be 99.86-100.01% for
Olmesartan medoxomil and 99.94-100.17% for Metaprsuccinate respectively. Stress testing whichec\
acid, alkali, peroxide, photolytic and thermal dadation was performed on under test to prove tleeifipity of the
method and the degradation was achieved. The des@lmethod has been statistically validated acewydo ICH
guide lines. The proposed method can be successipilied for the stability indicating RP-HPLC siltaneous
determination of Olmesartan medoxomil (OLM) and dpedlol succinate (METP) in bulk and combined table
dosage form and in routine quality control analysis

Keywords: Olmesartan Medoxomil, Metoprolol Succinate, RP-i@PEorced degradation, Method validation.

INTRODUCTION

Olmesartan Medoxomil is chemically (Fig.1), knows 2, 3-dihydroxy-2-butenyl-4(1-hydroxy-1-methylelhg-
propyl-1-[p-(0-1H-tetrazol-5-ylphenyl) benzyl] imadole-5-carboxylate, cyclic 2, 3-carbonate. It hasolecular
formula of GgH3NgOs and molecular weight of 558.59 g/mol. Olmesartardaoxomil belongs to class of
angiotensin Il receptor antagonists and is a casbtective drug used to treat hypertension andouari
cardiovascular disorders. Olmesartan medoxomitliscsively inhibits the binding of angiotensin dl AT1 and this
effectively inhibits the AT1-mediated vasoconstrietand aldosterone-secreting effects of angiotehsnd results
in a decrease in vascular resistance and bloodsymedy producing vasodilation, and decreasingpperal
resistance
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Fig.1 Chemical structure of Olmesartan Medoxomil

Metoprolol succinatés chemically (Fig.2), known as () 1(isopropylam)j+8-[p-(2-methoxyethyl) phenoxy]-2-
propanol succinate (2:1) (salt). It has a molectdamula of G4HseN,O10and molecular weight of 652.8 g/mol.
Metoprolol succinate is an antihypertensive ag@pA@drenergic blocker). Metoprolol competes with adregic
neurotransmitters such as catecholamines for bindi; adrenergic receptors in the hedtreceptor blockade
results in a decrease in heart rate, cardiac quapdtblood pressure.
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Fig.2 Chemical structure of Metoprolol succinate

Literature survey revealed that few analytical rodthwere reported so far for both drugs in comimnadr in alone
like Spectrophotometric [1-4], RP-HPLC [5-9], andPH.C [10] methods. The aim of the present study was to
develop a simple, precise, sensitive and selestiability indicating RP-HPLC method with UV detextifor the
analysis of Olmesartan medoxomil and Metoproloksmate in bulk and in combined tablet formulation.

MATERIALS AND METHODS

Chemicals and Solvents:

The pharmaceutical grade pure samples of Olmesar&toxomil and Metoprolol succinate were receivedid
samples from Unichem Laboratories, Mumbai. HPLGdgravater, methanol and acetonitrile were purch&sed
E.Merck. Chem.ltd., Mumbai. All the chemicals useere of analytical reagent grade (Qualigens Finen@ibals
Pvt. Ltd., Mumbai). Fixed dose combination tabletniulation (Olmesar-M) containing 20 mg of Olmeaart
Medoxomil and 25 mg of Metoprolol succinate (Marmtfeed by Macleods Pharmaceuticals Pvt. Ltd., Mujnba
were procured from local market.

Instrumentation:

Quantitative HPLC was performed on Waters techriekg695 series and UV detector module equippéell avito
injector using empower software. An UV-2400PC Seti//Visible double beam Spectrophotometer withni ¢
matched quartz cells was used for all spectral oreasents.

Chromatographic condition:

Mobile phase Acetonitrile: phosphate buffer (adidsio pH 4.8 with 0.1 % OPA) in the ratio of 50%0v/v
Column Thermo Hypersil BDS,,gcolumn (250 x 4.6mm, patrticle size 5u)

UV detector wave length 219 nm

Run time 10 min

Flow rate 1.0 ml/min

Injection volume 20pul

Temperature 3c

The analytical Thermo Hypersil BDS 3250 mm x 4.6 mm, b particle size) column was used at a flow rate.6f 1
ml/min and the UV detector wavelength was set &ti&h. The injection volume was 20 and temperature at 30°c.
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Preparation of Phosphate buffer:
Accurately weighed quantity of 1.379 g of sodiurhydirogen orthophosphate was dissolved in 1000 mvaiér
and then adjusted to pH 4.8 with 0.1% OPA. Theduiffas filtered through 0.45 p filter before use.

Preparation of Mobile Phase:

Sodium dihydrogen orthophosphate buffer and acetienivere filtered separately through 0.45 p meambrfilters.
The filtered solvents were then mixed in the ratfo50: 50 (% v/v) and degassed for subjecting mnextto
sonication for 10 min and resultant solution usednabile phase.

Preparation of diluent:
Sodium dihydrogen orthophosphate buffer (adjustepH 4.8 with 0.1% OPA) and acetonitrile and (50960//v)
used as diluent.

Preparation of standard solution:

Accurately weighed and transferred 20 mg of Olmasamedoxomil and 25 mg of Metoprolol succinate kiray
standards into a 100 ml clean and dry volumetsiski] 3/4' volume of diluent was added, sonicated to dissfive
15 minutes and then made up to the final volumé diiient.

Sample solution preparation:

20 tablets were accurately weighed and determihedaverage weight of each tablet and then crushdihe
powder in a motor with pestle. Then accurately Wwed tablet powder equivalent to 20 mg of Olmesartan
medoxomil and 25 mg of Metoprolol Succinate wass$ferred into a 100 ml volumetric flask, 70 mbdtient was
added and sonicated for 30 min and then made updilitent and filtered. From the filtered solutiard ml was
pipetted out into a 10 ml volumetric flask and mageto volume with diluent to obtain final concexitons of
20pg/ml and 25pug/ml of Olmesartan medoxomil andddedlol succinate respectively. Then Injected 20ofil
filtered portion of the sample and standard prejEaranto the chromatograph. Recorded the respdiaseéke major
peaks. Calculated the content of Olmesartan medibama Metoprolol succinate present in each tablet.

Method validation:
Analytical validation parameters for this proposeethod were determined according to ICH guidelines.

System suitability:

System suitability was carried out by injecting 2df the standard solutions five times into thearhatographic
system. The system suitability parameters were ¢ivatuated for tailing factor, retention time ahddretical plates
of standard chromatograms. % RSD for peak area@fréplicate injections of standard solutions (BIRNMT 2)
were within the limits. The results for system ahitity studies are presented in table 1.

Specificity:

The specificity of the method was performed by dtijeg standard and sample preparations. Chromatwgweere
recorded. The effect of wide range of excipientd ather additives usually present in the formuladion the
determination under optimum conditions was alse#tigated.

Linearity:

The linearity of an analytical method was determirmm six concentration levels ranging from 5-30rplgfor
Olmesartan medoxomil and 6.5-37.5pg/ml for Metogir@uccinate The calibration curve was constructed by
plotting peak area against respective concentmtioh Olmesartan medoxomil and Metoprolol succinate
respectively. The linearity of proposed method ween evaluated by linear regression analysis. Tdreekation
coefficient, slope and intercept were calculatadbfmth Olmesartan medoxomil and Metoprolol suceares shown

in Fig.3 and Fig. 4.

Accuracy:

The accuracy of the test method was demonstrate8lo lngcovery across its range by making three differ
concentrations at 80%, 100% and 120 % levels usiagdard addition method, where sample preparati@ne

spiked with known amount of standard preparatioms then each concentration was injected triplicate the

chromatographic system.

Precision

System precision

System precision was established by six replicateciions of the standard solution into the chramgedaphic
system. The corresponding peak areas were meaandedh RSD was calculated.
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Method precision
The method precision study was performed by injgctix sample preparations of marketed formulatiots the
chromatographic system. The corresponding peals aveee measured and % RSD was calculated.

Intermediate precision
A study was carried out by injecting six standardparations on different days into the chromatolgiagystem.
The corresponding peak areas were measured andDAvBS calculated.

Robustness

Robustness of the method was determined by sméilbedate changes in flow rate, mobile organic phase
temperature. The content of the drug was not adieedfected by these changes as evident froma¥vevhlue of
relative standard deviation indicating that the hodtwas robust.

Forced degradation studies:

In order to demonstrate the stability of both staddand sample solutions during analysis, bothtissisi were
analyzed over a period of 24 hr at room temperafline results showed that for both the solutiohs, retention
time and peak area of Olmesartan medoxomil and pelol succinate are remained almost similar (Y%R&E3

than 2.0) and no significant degradation within ith@icated period, thus indicated that both sohgievere stable
for at least 24 hr., which was sufficient to contplthe whole analytical process. Further forced-aldation studies
were conducted indicating the stability of the noethdeveloped. The results of the degradation studre

presented.

Acid degradation studies:

To 1.0 ml of stock solution of Olmesartan medoxcamitl Metoprolol succinate, 1.0 ml of 2N hydrochtaacid was
added and refluxed for 30 min at 60 °C. The restibalution was suitably diluted to obtain 20ug&25ug/ml of
Olmesartan medoxomil and Metoprolol succinate retpely. Then 20ul of the solutions were injectedoi the
chromatographic system and the chromatograms wergded to assess the stability of sample.

Base degradation studies:

To 1.0 ml of stock solution of Olmesartan medoxoanitl Metoprolol succinate, 1.0 ml of 2N sodium loydde
was added and refluxed for 30 min at 60°C. Thelt@susolution was suitably diluted to obtain 20mb&
25pg/ml of Olmesartan medoxomil and Metoprolol snate respectively. Then 20ul of the solutions wiejected
into the chromatographic system and the chromatoegreere recorded to assess the stability of sample.

Peroxide degradation studies:
To 1.0 ml of stock solution of Olmesartan medoxoamtl Metoprolol succinate, 1.0 ml of 20 % hydrogenoxide
(H»0,) solution was added and the resultant solution kegg for 30 min at 60 °C. For HPLC study, the fesu
solution was suitably diluted to obtain 20pug/ml &.@)/ml of Olmesartan medoxomil and Metoprolol snate
respectively. Then 20ul of the solutions were itgdcinto the system and the chromatograms wererdedoto
assess the stability of sample.

Thermal degradation studies:

1.0 ml of stock solution of Olmesartan medoxomii &tetoprolol succinate was placed in oven at 10561 hr
to study dry heat degradation. The resultant smiutvas diluted to 20ug/ml & 25ug/ml of Olmesartaedoxomil
and Metoprolol succinate respectively. Then 20uthef solutions were injected into the chromatogi@glgstem
and the chromatograms were recorded to assestathikitys of the sample.

Photo Stability studies:

The photochemical stability of the drug was alsal&d by exposing the drug solution to UV light keeping the
beaker in UV chamber for 7 days or 200 Watt houtsfimphoto stability chamber. The resultant solutivas
suitably diluted to obtain 20pug/ml & 25ug/ml of Gdsartan medoxomil and Metoprolol succinate respelgti
Then 20ul of the solutions were injected into theomatographic system and the chromatograms weozded to
assess the stability of sample.

RESULTS AND DISCUSSION

From this study, it was found that a simple, precaccurate, sensitive and efficient stability @ading RP-HPLC
method has been developed and validated for timafin of Olmesartan medoxomil and Metoprolol soate in
bulk and pharmaceutical dosage form. Separation de® by using mobile phase composed of acetanitril
phosphate buffer (adjusted to pH 4.8 with 0.1% ORAYhe mtio of 50:50 % v/v on Thermo Hypersil BDS
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Cis (4.6 x 250mm, 5u particle size) column at a flater1.0 ml/min using UV detection at 219 nm. Themdon
times were found to be 2.753 min and 4.112 mindbnesartan medoxomil and Metoprolol succinate retbpaly.
The Isobestic point of Olmesartan medoxomil and dgedlol succinate was found to be 219 nm ( as shimwn
figure 3) after scanning 10ug/ml standard solutiohloth Olmesartan medoxomil and Metoprolol suatgnn the
UV region of 200-400 nm against reagent blank methand was utilized for HPLC method development.

Linearity was evaluated in the concentration ramige-30 pg/ml for Olmesartan Medoxonaihd 6.5-37.5 pug/ml for
Metoprolol succinate. The calibration curves of @sartan Medoxomil and Metoprolol succinate werediesd by
the equation y = 66826.9x +2163h6d y = 69826.9x +20108ith correlation coefficient of 0.9999 as shown in
figure 4 and figure 5 respectively. The standard sample chromatograms in the specifity studiessamvn in
figure 6 and figure 7. System suitability result® @ahown in table 1. The %RSD in precision, acouracd
robustness studies were found to be less than 2rificating that the method was precise, accuratkrabust.
Accuracy data as shown in table 2. The validatiommary parameters and assay results obtained frem t
marketed formulations are shown in table 3 andetdblThe results of robustness studies are showabia 5 and
table 6. The stress testing chromatograms for Bdthesartan Medoxomil and Metoprolol succinate drews in
figure 8 to figure 12 and results are shown ingabhnd table 8.
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Fig. 3 Isobestic point of Olmesartan medoxomil antletoprolol succinate (1=219 nm)

Table 1: System Suitability Results

S.No | System suitability parameters| Olmesartan medaxnil | Metoprolol succinate
1 USP Tailing 1.11 1.12
2 Resolution 6.14
3 Retention time (min) 2.753 4,112
4 USP Plate count 3603 4265

Table 2: Accuracy data

Sample Concentration Peak Amount added | Amount recovered Mean % Recovery *+ SD
Level area* (mg) (mg)
80% 1082628 16.00 15.98 99.86 +0.17
Olmesartan Medoxomil 100% 1354047 20.00 19.98 99.91+0.55
120% 1626363 24.00 24.00 100.01+ 0.62
80% 1413256 20.00 20.01 100.07+0.27
Metoprolol Succinate 100% 1768304 25.00 25.04 100.17+0.43
120% 2117093 30.00 29.98 99.94+0.71

*Mean of three determinations

Linearity graph of Olmesartan

2500000+ medoxomil
©2000000 y = 66826.9x +2163.5
21500000_ r=0.9999
'§1000000-
2 500000 -

0

0 5 10 15 20 25 30
Concentration (pg/ml)

Fig.4 Linearity Graph of Olmesartan medoxomil (5-30ug/ml)
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Linearity:
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Fig.5 Linearity Graph of Metoprolol succinate (6.2537.5 pg/ml)

The calibration curve was found to be linear oher toncentration range of 5-30 pg/ml for Olmesaktaadoxomil
and 6.25-37.5ug/ml for Metoprolol succinate. Thereation coefficient was found to be 0.9999 forthho
Olmesartan Medoxomil and Metoprolol succinate respely.

Table 3: Validation Parameters of the proposed RP-RLC Method

Parameter Olmesartan medoxomil | Metoprolol succinate|
Regression equation y = 66826.9x +2163.5 y = 638262010.3
Correlation coefficient 0.99991 0.99994
LOD (ug/ml) 0.76 0.24
LOQ (pg/ml) 2.48 0.84
System precision (% RSD) 0.31 0.27
Method precision (% RSD) 0.53 0.12
Intermediate precision (% RSD) 0.22 0.34

Table 4: Results of assay in Marketed formulation

Brand Drug Standard Sample Labeled Amount % %
peak area | peakarea| amount (mg) | found (mg) | Assay | RSD*
Olmesar-M Olmesartan Medoxomi 1354144 135327 20.0 19.89 5498.| 0.27
Metoprolol succinate 1767883 1763138 25.0 24.96 53%.| 0.34

Specificity studies:
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A
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0.18

0.16

0.14]

0.124

0104

008

0064

0.0a]

0.024

00— — — =

753~

et 442=

.00
Minutes

Fig.6 Typical chromatogram of standard
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Fig.7 Typical chromatogram of sample
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Robustness:
The developed method is robust with deliberate gbarin variation of mobile organic phase composijtitow rate

and temperature for boimesartan Medoxomil and Metoprolol succinate retpely.

Table 5: Results of robustness study of OlmesartaMedoxomil

Olmesartan Medoxomil
Parameter Change Level| Retention time Peak USP USP
S.No. . P
(min) area Tailing | Plate count
. 0.8 2.834 1454193 1.22 3952
L. | Flow rate (£0.2mi/min) 12 2.489 1277468 112 3253
2 Mobile organic phase 40:60 2.512 1382544 1.14 4922
) composition (+10%v/v/v) 60:40 2.234 140955 1.18 3014
o 25°C 2.637 1359952 1.17 3846
3. | Temperature(x5°C) 35°C 2.664 1371334 1.09 4025
Table 6: Results of robustness study of Metoprolduccinate
Metoprolol succinate
S.No. Parameter Change Leve| Retention time Peak USP USP
(min) area Tailing | Plate count
. 0.8 4.393 1898735 1.18 5122
L. | Flow rate (x0.2mi/min) 12 3.856 1666770 1.12 3847
> Mobile organic phase 40:60 4.242 1382544 1.21 5465
) composition(x10%v/v/v) 60:40 3.546 140955 1.17 3781
o 25°C 4.381 1774045 1.06 3964
3. | Temperature(t5°C) 35°C 3.799 1786499  1.14 4728

Forced degradation studies:

0.1
016

014

©0.124 5

010

sz |\ 1.
_ : J -
=

246~

AU

o
!

0.00 =

0.00 1.00 2.00 3.00 4.00 o 6.00 7.00 8.00 s.00
Minutes.

Fig.8 Chromatogram of Acid hydrolysis
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Fig.9 Chromatogram of Base hydrolysis

Fig.10 Chromatogram of Oxidation (peroxide)
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Fig.12 Chromatogram of UV Exposure

Table 7: Degradation Study ofOlmesartan medoxomil

S.No. Stress Condition Peak Area  Degradation % Asga| % Net Degradation
1 Acid degradation Hydrolysis 1306186 96.00 3.54
2 Base Hydrolysis 1314194 96.59 2.95
3 Heat Exposure 1316691 96.78 2.76
4 Oxidation degradation 1291404 94.92 4.62
5 UV Exposure 1311905 96.42 3.12
Table 8: Degradation Study of Metoprolol succinate
S.No. Stress Condition Peak Areg  Degradation % Asga| % Net Degradation
1 Acid degradation Hydrolysis 1703500 95.68 3.85
2 Base Hydrolysis 1708644 95.97 3.56
3 Heat Exposure 1714147 96.28 3.25
4 Oxidation degradation 169911( 95.43 4.10
5 UV Exposure 1707607 95.91 3.62
CONCLUSION

From this study, it is concluded that the propoSéability Indicating RP-HPLC method was found to dieaple,
accurate, precise, rapid and useful for routindyaisof Olmesartan medoxomind Metoprolol succinate in bulk
& Pharmaceutical dosage form. The statistical patars and recovery studies were carried out anortegh The
obtained results were satisfactory as per ICH dinies.
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