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ABSTRACT

In the present work a new and accurate RP-HPLC atethias developed and validated for simultaneoumasibn

of Hydrochlorothiazide, Amlodipine & Olmesartan bulk drug and in combined dosage forms. The HPLC
separation was achieved on a Symmetry(€.6 X 150mm, @m, Make: XTerra) or equivalent in an Isocratic Mode
The mobile phase was composed of TEA Buffer (406éysevpH was adjusted to 3.5 by using Ortho Phosphor
Acid & Acetonitrile (60%) [HPLC Grade]. The flow t& was monitored at 0.8ml per min. The wavelengib w
selected for the detection was 230 nm. The run twmas 9min. The retention time found for the drugs
Hydrochlorothiazide, Amlodipine & Olmesartan wer@®1 min.,4.062 min.& 5.165 min. respectively. The %
recovery was found to be 99.3- 101.7 for Hydroattloiazide. The % recovery was found to be 98.3.3fép
Amlodipine. The % recovery was found to be 98@0-7for Olmesartan. The linearity was establishrethe range

of 25 to 62.5ppm for Hydrochlorothiazide & 10 topspfor Amlodipine & 10 to100 ppm for Olmesartarhe TOD

for Hydrochlorothiazide, Amlodipine & Olmesartan n@efound to be 0.009ug/mp.06ug/ml & 0.06pg/ml
respectively. The LOQ for Hydrochlorothiazide, Adifine & Olmesartan were found to be 0.03ug@r2ug/mi&
0.2pg/ml respectively. The proposed method wasuadegensitive, reproducible and specific for th&edmnination

of Hydrochlorothiazide, Amlodipine & Olmesartankualk as well as in tablet dosage forithe method was simple,
precise, accurate and sensitive and applicable floe simultaneous determination of Hydrochlorothiazi
Amlodipine & Olmesartan in bulk drug and in comhdrdosage forms.
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INTRODUCTION

Olmesartan Medoxomile (OLME), chemically (5-metRybxo-2H-1,3-dioxol-4-yl)methyl 4-(2-hydroxypropah-
yl)-2-propyl-1-({4-[2-(2H-1,2,3,4-tetrazol-5-yl) @nyllphenyl} methyl)-1H-imidazole-5-carboxylate, isan
angiotensin Il receptor blocker used as an antitigpsive agent. In the literature, several anadyticethods have
been reported for the determination of OLME in bgtal fluids and pharmaceutical formulations, utthg liquid
chromatography coupled with mass spectrometry, HMIETLC and Spectrophotometric estimation[1-5]tHese
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methods, OLME was analyzed either alone or in coatimn with other drugs. Amlodipine besylate (AMLO)
chemically (RS)-3-ethyl 5-methyl 2-[(2-aminoethoxyethyl]-4-(2-chlorophenyl)-6-methyl-1, 4-dihydrajgine-3,
5-dicarboxylate, is a long-acting calcium channklcker that is used as an antihypertensive ager®][6~or
AMLO, alone or in combination, several analyticaéthods such as HPLC and HPTLC have been reporteitsfo
estimation in biological fluids and pharmaceutif@imulations [10-12]. Hydrochlorothiazide (HCTZheamically
6-chloro-1, 1-dioxo-3, 4-dihydro-2H-1, 2, 4-benzatfiazine-7-sulfonamide, is a diuretic. Various lgtieal
methods have been reported for the analysis of H&ldZe and in combination in tablet dosage formfandorced
degradation studies [13-14]. A literature surveyemed that no method has been reported on thegsgs dn
combined pharmaceutical dosage forms. Thereforthdrpresent study, an attempt was made to deeekmple,
precise, accurate and robust HPLC method on thgssaf OLME, AMLO and HCTZ in bulk and pharmacieat
formulation.

EXPERIMENTAL SECTION

Chromatographic Conditions: The analysis of the drug was carried out anWaters HPLC system

equipped with a reverse phase Symmetg(€£6 X 150mm, im, Make: XTerra), a 2695 binary pump, a 20 pL
injection loop, auto sampler and a 2487 dual at@wsuré DAD or UV detector and running on Waters Engrow

software.

Chemicals and solvents: The following chemicals were procured for the qass: Water [HPLC Grade],
Acetonitrile [HPLC Grade], Methanol [HPLC Grade]yditochlorothiazide, Amlodipine & Olmesartan [Worgin
standards], Orthophosphoric Acid & TEM the chemicals were procured from STANDARD SOLONS and the

tablets were collected from the Local market.

Preparation of TEA buffer pH 3.5: The buffer solution was prepared by dissolving satly weighed 0.1ml of
TEAand transferred into a clean and dry 1000ml volum#éask, dissolved and diluted with 1000m| wajidPLC
Grade]. The final pH of the buffer was adjuste® % with Ortho Phosphoric Acid.

Preparation of mobile phase & diluent: The Mobile Phase was prepared by mixing 400 ml (46f4he above
buffer and 600 ml of Acetonitrile [HPLC Grade] (6D%nd degassed in an ultrasonic water bath for itutes.
Then the resultant solution was filtered throughbQu filter under vacuum filtration. The mobile gbeavas used as
diluent.

Preparation of Standard solution: The standard solution was prepared by weighing rately 12.5mg
Hydrochlorothiazide, 5.0mg Amlodipine & 20.0mg Olsaetan and transferred into clean and dry 10mimeluic

flask. Initially about 7ml of diluent was addedttee flask respectively and sonicated. The volume made upto
the mark with the same diluent. From the above gmexh Stock solution pipette out 0.4ml of Hydrocbtbrazide,

Amlodipine & Olmesartan solution and transferretbia clean and dry 10ml volumetric flask, the dilugvas

added upto the mark to get final concentration.

Preparation of Sample Solution: The sample solution was prepared by weighing edpity 190mg of
Hydrochlorothiazide, Amlodipine & Olmesartan andnsferred into a 10ml clean and dry volumetricklasnd
about 7ml of diluent was added and sonicated t&otlie it completely and the volume made up to tlaeknwith the
same solvent. From above prepared stock solutioettei out 0.4ml of solution and transferred intdesn and dry
10 ml volumetric flask, the diluent was added ughte mark to get final concentration. The standard sample
solutions were injected five times and the pealasmsere recorded. The mean and percentage rekttineard
deviation were calculated from the peak areas.

Calibration Plot: About 12.5mg Hydrochlorothiazide, 5.0mg Amlodipi&e20.0mg Olmesartan were weighed
accurately and transferred into clean and dry Myhimetric flask, and dissolved with 7 mL of a 40'v mixture

of TEA buffer and acetonitrile. The solution wasiated for 15 min and the volume made up to the&kméth a
further quantity of the diluent to get a stock s$ioin. From this, a working standard solution dibuis ranging from
25-62.5ppm for Hydrochlorothiazide, 10-25ppm for ladipine and 40-100ppm for Olmesartan were prepared
from the solution in 10 mL volumetric flasks usitige above diluent. 20 pL of each dilution was itgécsix times
into the column at a flow rate of 0.8 mL/min an@ ttorresponding chromatograms were obtained. Ftbese
chromatograms, the average area under the&k pmda each dilution was computed. The calibratgmaph
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constructed by plotting concentration of the drggiast peak area (Fig No. 1, 2 & 3) was foundbe linear in
the concentration range of 25-62.5ppm for Hgbtorothiazide, 10-25ppm for Amlodipine and 40-1p6pfor
Olmesartan. The relevant data are furnished ireThlio. 1. The regression equation of this curve e@sputed.
This regression equation was later used to estithat@mount of Hydrochlorothiazide, Amlodipine &ndsartan

in tablet dosage forms.

Calibration curve for Hydrochlorothiazide
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Fig. No.1 Calibration Curvefor Hydrochlorothiazide
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Procedure: A mixture of TEA buffer pH 3.5 and acetonitrile ithe ratio of 40:60 v/v was found to be the most
suitable mobile phase for ideal separation of Hgtlorothiazide, Amlodipine & Olmesartan. The solvarixture
was filtered through 0.45um membrane filter andcaird before use. It was pumped through the colatanflow
rate of 0.8 mL/min. The column was maintained abiamt temperature. The pump pressure was set ghsi0The
column was equilibrated by pumping the mobile phthseugh the column for at least 30 min prior te thjection

of the drug solution. Inject 20pL of the standaa@mnple solutions into the chromatographic systethnagasure the
area for the Hydrochlorothiazide, Amlodipine & Olsagtan peak. The detection of the drug was monitate

Fig. No. 2 Calibration Curvefor Amlodipine
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230nm. The run time was set at 9min. Under thedem@®d chromatographic conditions the retentiometi
obtained for the drug Hydrochlorothiazide, Amlodipi & Olmesartan 3.034 min4.062 min.& 5.165 min.
respectively.

Calibration Curve for Olmesartan
7000000

6000000 /4
5000000

% / y = 98624x + 1E+06

< 4000000 / R?=0.998

4

% 3000000 - Seriesl

2 2000000 — Linear (Series1)
1000000

O T T T T 1
40ppm 60ppm 80ppm 100ppm120ppm

Conc. (ppm)

Fig. No.3 Calibration Curvefor Olmesartan

Validation of the proposed method: The specificity, linearity, precision, accuracynii of detection, limit of
quantification, robustness and system suitabildyameters were studied systematically to validagegroposed
HPLC method as per the ICH guideliffesfor the estimation of Hydrochlorothiazide, Adipine &
Olmesartan. Solution containing desired conceotrabf Hydrochlorothiazide, Amlodipine & Olmesartawas
subjected to the proposed HPLC analysis heck precision of the method and the resuksfurnished in
Table 2. The accuracy of the HPLC method was asdeby analyzing solutions of Hydrochlorothiazide,
Amlodipine & Olmesartan at 50%, 100% and 150% caotretion levels by the proposed method. The resuks
furnished in Table 3.

Table No. 1. Calibration data of the method

Linearity Level Hydrochlorothiazide Amlodipine Olmesartan
Conc. Area Conc. Area Conc. Area
| 25ppm 3610874| 10ppm 454409  40ppm 2162681
I 37.5ppm 5354435| 15ppm  69897P 60ppm 3207767
11 50ppm 6963745| 20ppm 913122 80ppm 4296375

[\ 62.5ppn 870920t | 25ppr | 116515 | 100ppn | 519876!
\' 75ppn 1006327. | 30ppn | 135390° | 120ppn | 609838!
Correlation Coefficient 0.998 0.998 0.998

Tableno.2: Precision data of the proposed HPL C method

Injection Areafor Hydrochlorothiazide | Areafor Amlodipine | Areafor Olmesartan
Injection-| 7001650 944170 4286742
Injection-II 7000180 944201 4287137
Injection-llI 7001711 944153 4286253
Injection-IV 7001861 944108 4285164
Injection-V 7001234 944067 4284208
Average 7001327 944139 4285901
Standard Deviatior] 682.12 52.7 1200.8
%RSD 0.009 0.005 0.02
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Table No. 3. Accuracy Studies

Drug % _ Area Amount Added Amount Found % % Mean
Concentration (mg) (mg) Recovery Recovery
50% 3583524 6.30 6.40 101.6%
Hydrochlorothiazide 100% 700156 12.€ 12.5 99.3¥% 100.9%
150% 1007829: 177 18.C 101.7%
50% 465931 2.5 2.47 99.07%
Amlodipine 100% 935201 5.0 4.96 99.3% 98.9%
150% 1387547 7.5 7.37 98.3%
50% 2182012 10.0 10.0 100.7%
Olmesartan 100% 428550! 20.C 19.7 98.9% 98.9%
150% 611223: 28.7 28.2 98.3%
Table No.4 Assay Results
Formulation L abel Claim(mg) Amount found (mg) % Amount found
Formulation- 12.5mg Hydrochlorothiazide, 5mg 12.46mg Hydrochlorothiazide, 4.97mg|  99.7% Hydrochlorothiazide, 99.4%
| Amlodipine & 20mg Olmesartan Amlodipine & 19.64mg Olmesartan Amlodipine & 98.2% Olmesartan

Estimation of Hydrochlorothiazide, Amlodipine & Olmesartan in tablet dosage forms. Commercial
formulation of Hydrochlorothiazide, Amlodipine & @ksartan tablets were chosen for testing the litigadf the
proposed method to estimate Hydrochlorothiazide|o8lipine & Olmesartan in tablet formulations. Twetdblets
were weighed and powdered. An accurately weighedigoo of this powder equivalent to 190 mg of
Hydrochlorothiazide, Amlodipine & Olmesartan waarisferred into a 10 mL volumetric flask andsdlged in
5 mL of a 40:60 v/v mixture of TEA buffeand acetonitrile. The contents of the flask wenaicied for 15
min and a further 3 mL of the diluent was addelde tflask was shaken continuously for 15 minensure
complete solubility of the drug. The volumeswaade up with the diluent and the solution wasrgid through a
0.45 um membrane filter. This solution of Hydroabkhiazide, Amlodipine & Olmesartan was injectetbitthe
column six times. The average peak area of the daggycomputed from the chromatograms and the anafithe
drug present in the tablet dosage form was cakedlby using the regression equation obtained ferptire drug.
The relevant results are furnished in Table no.4.

RESULTSAND DISCUSSION

In the proposed method, the retention time of HgHlorothiazide, Amlodipine & Olmesartan was fourd ke
3.034 min.,4.062 min.& 5.165 min. respectively. Quantification was linga the concentration range of in the
range of 25 to 62.5ppm for the drug Hydrochloratlda & 10 to25ppm for the drug Amlodipine & 10 t@LPppm
for the drug Olmesartan. The regression equatiotheflinearity plot of concentration of Hydrochltm@zide,
Amlodipine & Olmesartan over its peak area was fbun be Y = 2E+06x + 2E+06 (R2 = 0.998) for
Hydrochlorothiazide, Y= 22651x + 23756 (R2 = 0.98&) Amlodipine & Y = 98624x + 1E+06 (R2 = 0.998here

x is the concentration of Hydrochlorothiazidenlodipine & Olmesartan (ppm) and y is therresponding
peak area. The number of theoretical plates ki was 2876.9 for Hydrochlorothiazide, 3741 AAmlodipine

& 3831.1 for Olmesartan which indicates efficienérformance of the column. The LOD for the drugs
Hydrochlorothiazide, Amlodipine & Olmesartan weoaifid to be 0.009g/m.06ug/mI& 0.06ug/ml respectively.
The LOQ for the drugs Hydrochlorothiazide, Amlodipi& Olmesartan were found to be 0.03ug/m2ug/ml&
0.2ug/ml respectively, which indicate the sendifiwf the method. The use of TEA buffer [pH 3.5Haacetonitrile
in the ratio of 40:60 v/v resulted in peakthwgood shape and resolution. The high peexge of recovery
indicates that the proposed method is hightgurate. No interfering peaks were found in thmatogram of
the formulation within the run time indicating thestcipients used in tablet formulations did notifgre with the
estimation of the drug Hydrochlorothiazide, Amladip & Olmesartan by the proposed HPLC method.

CONCLUSION
The proposed HPLC method is rapid, sensitive, ateuand precise for the determination of Hydrodtluiazide,

Amlodipine & Olmesartan and can be reliably adogdtadroutine quality control analysis of Hydrochbtiniazide,
Amlodipine & Olmesartan in its tablet dosage forms.
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