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ABSTRACT

In the present work for the determination of Olmesartan Medoxomil, Hydrochlorothiazide and Amlodipine a simple,
rapid and precise high performance liquid chromatography procedure has been developed and validated. The
separation and quantification were achieved on a Cyano C18 column using a mobile phase of filtered and degassed
mixture of buffer and acetonitrile in the ratio of 830:170 with of analytes at 237 nm. Buffer was prepared by
dissolving 3.65 g of ammonium acetate in 1000 ml of water and the pH was adjusted to 7.0 with sodium hydroxide
at flow rate of 1.5 ml/min. The method showed good linearity with different concentrations near to 0.99909, 0.99902
and 0.99871 for Olmesartan Medoxomil, Hydrochlorothiazide and Amlodipine respectively. The recovery (Average
mean & RSD) were achieved as 102.18, 1.01 for Olmesartan Medoxomil, 102.58, 0.26 for Hydrochlorothiazide and
101.37, 0.26 for Amlodipine respectively. The precision (Average mean & RSD) were achieved as 99.9, 104.02 and
99.80 for Olmesartan Medoxomil, Hydrochl orothiazi de and Amlodipine respectively.

Keywords: HPLC, Amlodipine Besylate, Olmesartan Medoxoydrochlorothiazide.

INTRODUCTION

The total number of drugs released in to the maskieicreasing dramatically over the past decadessa the globe.
Most of the drugs are either the partial structaratification of the existing drugs or new entitjgk In some cases
there will be time lag from the date of drug intwatlon in to the market to the date of its inclusim
pharmacopoeias. This usually happens as a resuliaartainity in continuous wider usage of theagydr toxicity
reports, development of resistance with alreadgteg methods, or it may not provide enough adexjsensitivity.
In these conditions, sufficient standard analytipaicedures may not be available in the pharmadapaiie to
patent regulations and moreover there may not babdée method for a particular analyte in the sfiecdample
matrix [2-3]. Therefore it becomes necessary toettgy new analytical methods for such drugs. MetHodsirug
analysis can be developed provided one should gpsseind knowledge about the nature of the sanifilerespect
to its polarity, molecular weight, solubility parater and ionic character. Now a day the developmofmethod for
drug analysis is usually based on prior art ortengsliterature using the same quite similar ingtenmtation. It is
very rare that an HPLC method is developed thas am® in some way relate to existing literaturedaohmethods.
The development of any new or improved method Ugudallors existing approaches and instrumentatmithe
current analyte as well as to the final requiremerfithe method.
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HPLC is considered to be most suitable analyticaihmd for pharmaceuticals and remains as usefuindoture
despite further advances in analytical chemistigabise of several overhelming advantages for theisnlof many
problems. These advantages include speed, sitypkgiecificity and sensitivity. Literature studiesveal that there
are analytical methods available for determinatiminh Amlodipine, Olmesartan and Hydrochlorothiazide i
combination with other drugs [4-18] and only fewabsical methods available for simultaneous estiomaiof
Amlodipine, Olmesartan and Hydrochlorothiazide ombined form. Doshét al., have reported validated reverse
phase HPLC method for simultaneous estimationldghalthree drugs by using Buffer:Acetonitrile (taining 10%
Tetrahydrofuran) as mobile phase [19]. Nalletrial., have reported development and validation of revg@fsase
HPLC-PDA method for simultaneous estimation of Adifine, Olmesartan and Hydrochlorothiazide in camedi
form by using 0.1% v/v formicacid:acetonitrile aolile phase [20]. Although the methods shows optim
retention time it fails to provide detailed expldoa on stability control and lacks validation ierms of stress
conditions like acid, base, heat, oxidation, ligind UV. Also the peak shapes and resolution ofatheve two
methods were also not appropriate. Kurdaal., have reported ultra performance liquid chrometphy method
development for simultaneous estimation of all e drugs by using sodium perchlorate:acetomitt# mobile
phase [21]. This method does not provide complatiglation of all the three drugs in terms of itsteyn suitability
and robustness. Moreover the method developed atasompletely reproducible and the peak resolutias not
good. Hence in the present work it was plannedeteelop a stability indicating HPLC method, whiclowd be
precise, accurate, simple, reproducible and reidbl marketed drug combination of Olmesartan Medwik
Hydrochlorothiazide and Amlodipine Besylate tahldtse objective thus, was to subject this new taolenulation
to HPLC analysis by different trial methods andfip arrive at a suitable method for the determorabf the drugs
therein. The present work was mainly confined ®ektimation of content of active ingredient witiod resolution
and optimum retention time simultaneously covetting validation assays completely as per ICH guiesli[22-
23].

Olmesartan Medoxomil belongs to the class of maediicalled angiotensin Il receptor antagonistgdatthigh
blood pressure and available in 5, 20 and 40 mtetta®Imesartan is a prodrug having one tetrazolé ane
imdazole group. It usually blocks the binding ofgirtensin-Il to the AT receptors in vascular muscle thereby
reduces vasoconstriction and secretion of aldoséemshich automatically lowers blood pressure bydpoing
vasodilation and decreasing peripheral resistafit @mlodipine Besylate is a long-acting calciunaohel blocker
generally used as an anti-hypertensive and in rbetrhent of angina. It inhibits calcium ion inflacross cell
membrane selectively with more effect on smoothasetes than on cardiac muscles thereby reducinghzzal
vascular resistant and blood pressure. Hydrochi@pide belongs to the thiazide class of diuretiainly acting
on the kidneys to reduce sodium reabsorption irdis&l convoluted tubule. It helps in the reabtiorpof calcium

in distal convoluted tubule simultaneously lowerpeagipheral vascular resistance [25].

MATERIALSAND METHODS
HPLC instrument model name: SPD-M10Avp (ShimadZDihMetector. Software: Class VP.

Chemicals: Acetonitrile HPLC Grade (Qualigens pa},|Methanol (Qualigens pvt.ltd), Ammonium acetAR (E-
Merk Ltd,.India), Sodium hydroxide AR (E-Merk Ltthdia), Milli-Q-water (Rankem) Reference standardity:
Olmesartan Medoxomil (99.92 %), Hydrochlorothiaz{d®0 %), Amlodipine Besylate (99.22 %). Each fioated
tablet contains Olmesartan Medoxomil (20 mg), Hgtiforothiazide (12.5 mg) BP, and Amlodipine Besylatmg
BP equivalent to Amlodipine (Micro Labs Ltd).

Analytical method development

Trail Method: 1

As per in-house method (product release specifioatcombination of Olmesartan Medoxomil, Amlodipine
Besylate and Hydrochlorothizide.

Chromatographic conditions

Mobile phase composition:

Buffer: Acetonitrile: Methanol (70:10:30) [Buffer0.05 M Ammonium acetate in 1000 ml of water adihstpH to
7.0 with NaOH.

Column : Cyano C18, 250.6 mm, 5 um (thermo hypersil column)

Detector 1225 nm
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Diluent : AcetonitrilaVater (80:20)
Flow rate : 1.5 ml/min
Injection volume 210 ul

Concentration of standard: Olmesartan Medoxomill (hg/ml), Hydrochlorothiazide (0.0625 mg/ml) and
Amlodipine (0.025 mg/ml)

Inference: Amlodipine peaks completely merged witlmesartan peaks and peak resolution was not géod.
attempt was taken to increase the difference ient&tn time by increasing the proportion of acdtilei which
resulted in peak broadening. Fig.1A, Table:1

Table1
S.No Peak Name Retention Time (min) Area . Relative Area Resolution (EP) Asymmetry (EP) Plates (EP)
) (mAU X min) (%)
1. Hydrochlorothiazide 4.076 4768322 61.25 15.15 860. 2756
2. Olmesarta 11.37¢ 280711 36.0¢ 0.0C 1.0¢ 478¢
3. Amlodipine 12.242 209157 2.69 1.42 1.25 7502
Total 7784596 100.00 16.57 3.20 15044.00

Trail Method: 2

Different mobile phase composition

Chromatographic conditions

Buffer: Acetonitrile: Methanol (60:20:20) [Buffer 3.05M Ammonium acetate in 1000 ml of water] the p#s
adjusted to 7.0 with NaOH

Column : Cyano C18, 250.6 mm, 5 um (thermo hypersil column)
Detector 1225 nm

Diluent : Acetonitrile: Wéa (80:20)

Flow rate : 1.5 ml/min

Injection volume : 10 pl

Concentration of standard: Olmesartan Medoxomill (hg/ml), Hydrochlorothiazide (0.0625 mg/ml) and
Amlodipine (0.025 mg/ml).

Inference: Peak resolution was not good but dettrgdke volume of Buffer and methanol some extezsliited in
broadening of peaks. Fig.1B, Table: 2.

Table2
S.No Peak Name Retention Time (min), Area Relative Area Resolution (EP) Asymmetry (EP) Plates (EP)
) (mAU X min) (%)
1. Hydrochlorothiazide 3.633 4702869 58.78 n.a 0.81 2942
2. Olmesarta 5.59- 292400: 36.5¢ n.e 1.1z 4513
3. Amlodipine 6.408 374574 4.68 n.a 1.18 5793
Total 8001451 100.00 0.00 3.12 13252.00

Trail Method: 3
All the chromatographic conditions remain same pktge buffer:Acetonitrile:Methanol (50:40:10)
Inference: Peak broadening is observed. Fig.1CleT&b

Table3
: ’ : Area Relative Area :

S.No Peak Name Retention Time (mln)(mAU X min) (%) Resolution (EP) Asymmetry (EP) Plates (EP)

1. Hydrochlorothiazide 3.417 4589096 58.75 6.99 40.9 4084

2. Olmesartan 4.058 2836735 36.32 0.00 1.19 5642

3. Amlodipine 4767 385360 4.93 24.87 1.26 7152
Total P ) 781119( 100.0( 6.21 3.3¢ 16878.01
Trail Method: 4

Chromatographic conditions
Mobile phase composition:
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Buffer : Acetonitrile (87:13) [Buffer - 0.05 M Amnmum acetate in 1000 ml of water] the pH was adjdisb 7.0
with NaOH

Column : Cyano, 250 x thf, 5 um (thermo hypersil column)
Detector 1237 nm

Diluent : AcetonitrilaNVater (80:20)

Flow rate : 1.5 ml/min

Injection volume 10 pl

Concentration of standard: Olmesartan Medoxomill (hg/ml), Hydrochlorothiazide (0.0625 mg/ml) and
Amlodipine (0.025 mg/ml)

Inference: The mobile phase composition gave gesdlution and optimum retention time with approferigiling
factor (< 2). The detected wave length was selea$e?37.0 nm where the peaks height of the drugasesptable.
Fig.1D, Table: 4.

Table4
S.No Peak Name Retention Time (min), Area . Relative Area Resolution (EP) Asymmetry (EP) Plates (EP)
(mAU X min) (%)
1. Hydrochlorothiazide 3.042 256218 12.51 6.85 1.07 2785
2. Olmesartan 5.792 1458068 71.17 0.00 0.90 1623
3. Amlodipine 25.638 334565 16.33 25.67 1.12 3729
Total ) 2048850 100.00 32.52 3.09 8137.00

RESULTSAND DISCUSSION

Method of Analysisvalidated
Chromatographic system:

HPLC : Shimadzu HPL@hAPDA or UV detector and Class VP software
Analytical Column : Cyano C18, 250 x 4.61b um (thermo hypersil column)
Detector wave length  : 237 nm

Diluent : AcetonitrileNater (80:20)

Flow rate : 1.5 ml/min

Injection volume 210 pl

Column temperature : Ambient

Buffer:

3.895 g of Ammonium Acetate was dissolved in 1000ofmwater and the pH was adjusted to 7.0 with NaOH
solution and filtered.

Mobile Phase:
Buffer and Acetonitrile were taken in the ratio8¥0:170, mixed well and degassed.

Diluent:

Acetonitrile and Water was taken in the ratio 0f280

0.1 N HCI Preparation:

8.5 ml of Conc. HCI was added to about 500 ml ofewanixed well and made up to 1000 ml with water.

Standard Preparation:

A weighed quantity of about 100 mg of Olmesartardivbmil working standard, 62.5 mg of Hydrochlorattide
and 25 mg of Amlodipine Besylate was transferreclieately to a 100 ml volumetric flask to this 15 raf 0.1 N
HCI was added and kept in sonicator to dissolvectirgents and made up to the volume with diluehtsil of the
above solution was diluted to 50 ml with diluendahe resultant solution was filtered through QudEhembrane
filter.
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Sample Preparation:

About 20 tablets was crushed into fine powder, eqdivalent tablet powder 100 mg of Olmesartan Meduk
was weighed and taken into 100 ml volumetric flaskhis 15 ml of 0.1 N HCI| was added and kept inisator to
dissolve the contents and made up to the volumte diliients. 5 ml of the above solution was dilutedb0 ml with
diluent and the resultant solution was filteredtlgh 0.45 p membrane filter.

System suitability

The standard preparation was chromatographed aldrpsponses were recorded as directed under pnacekhe
theoretical plates for Olmesartan peak, Hydrochloazide peak, Amlodipine peak should not be léss1t2000,
tailing factor should not be more than 2.0 and @etrgelative standard deviation for five replicatgctions of
standard preparation should not be more than 2.0 %

Procedure
10 ul of standard preparation and sample preparatias injected seperately into the chromatograph @eeak
responses for major peaks were measured.

System Precision
System precision were performed daily during entakédation of the method by using following two tieds.

Repeatability

The repeatability of the analytical method was lihed by estimating the assay for six differeatnple
preparations of same batch. Assays for all thesaimple preparations were calculated and their %oBfSbassays
were tabulated. Theoretical plates obtained for é3lantan, Hydrochlorothiazide and Amlodipine peatles 2135,
2466 and 2308 respectively tabulated in Table: 5a

Intermediate Precision (Ruggedness)

The ruggedness of the analytical method was estaui by estimating the assay for six different damp
preparations of same batch by a different analgstgua different HPLC system with different similzlumn on a
different day. The test method meets the critefiomrsystem precision and the results were tabdletd able :5b

Selectivity

The selectivity of the method demonstrated by imjgcthe blank solution (mobile phase), Placebgparation
(Excipients), individual Olmesartan Medoxomil wargi standard (WS) preparation, Hydochlorothiazide WS
preparation and Amlodipine Besylate WS preparati@mple preparation and mixture of Olmesartan Medulx
Hydrochlorothiazide and Amlodipine Besylate WS ol Table : 6a-6d

Table 5a System Precision- Repeatablity

Injection No Area
Olmesartan  Hydrochlorothiazide  Amlodipine Besylate
1 1366054 364521 293853
2 1364054 368124 294517
3 1356571 366542 291587
4 1378017 363245 296844
5 1380172 364521 297685
Mean 1368974 365391 294897
sp 9921 1931 2437
% RS 0.72 0.53 0.83

3Gandard Deviation; ® Relative Standard Deviation
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Table 5b Intermediate Precision

Injection No Area
Olmesartan  Hydrochlorothiazide ~ Amlodipine Besylate

1 1412076 569900 283720
2 142423 57872¢ 28782:
3 1431572 578756 294196
4 1435995 574175 288987
5 145972 58607- 29186¢

Mean 1432721 577526 289319

sp? 17604 6029 3999

% RSL® 1.2: 1.04 1.3¢

3Gandard Deviation; ® Relative Standard Deviation

Table 6a Drug product specificity- Olmesartan

Olmesartan
Sample % Assay Peak purity
Unstressed 99.91 -
Acid 10.9¢ 0.99998;
Base ND -
Oxidation 95.80 0.999907
Hea 98.4( 0.99992;
Light 92.40 0.999935
uv 95.65 0.999923
#No Data

Table6b Drug product specificity- Hydrochlor othiazide

Hydrochlorothiazide
Sample % Assay Peak purity

Unstressed 104.02 -

Acid 65.60 0.995816
Base 103.5: 0.99331!
Oxidation 98.48 0.999985
Heat 97.60 0.999987
Light 99.2( 0.99997:
uv 99.84 0.999978

Table 6¢ Drug product specificity- Amlodipine

Amlodipine
Sample % Assay Peak purity
Unstressed 99.80 -
Acid ND?* -
Base 85.60 0.962404
Oxidation 90.80 0.983756
Hea 99.8( 0.99279:
Light 76.80 0.987310
uv 96.00 0.988200
#No Data

Table6d Specificity of sample and standard

Olmesartan  Hydrochlorothiazide ~ Amlodipine
RT in Indian Injection  4.181 2.645 17.92
RT in Std 4.277 2.667 17.355
RT in Sample 4.245 2.656 17.269
Placebo Necehfierence
Bank No Intenénce

Forced degradation studies

Forced degradation studies were performed to eslaltability indicating nature of the assay methddblet
sample, Olmesartan Medoxamil, Hydrochlorothiaziélelodipine Besylate and Placebo (Excipients) tdofelng
stress conditions to undergo degradation. Table: 7.
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Table 7 Forced degradation studies: Various stress conditions

Sample stress condition  Description cfss condition  Stress time

Acid degradation 5N HCI 2h
Base degradatic 5N NaOF 2r
Oxidation degradation 20% v/v Hydrogen Peroxide 1h
Photo degradation Direct exposure to sunlight 12 h
Degradation by U' Exposed to UV ligr 120t
Thermal degradation 106 24 h

Interference studies

The sample solvent and placebo solution were iefetd demonstrate non-interference. Olmesartan kiedib,
Hydrochlorothiazide and Amlodipine Besylate peakseanidentified by their retention times. Peak puititdex for
the analytes of interest were generated.

Olmesartan, Hydrochlorothiazide and Amlodipine geale free of interference in all the stress studikeere as the
analytical method is sensitive to the degradatifur Olmesartan, Hydrochlorothiazide and Amlodipire)d
sensitive to base degradation (for Olmesartan alohkenceforth the method is selective to Olmesartan
Hydrochlorothiazide and Amlodipine and their degti@mh production. Degradation product peaks didimtgtrfere
with the intact main peak, so this method is stigtihdicating method. Fig. 3A-3L

Linearity

Linearity of the analytical method was demonstrdtgdaking series of solution containing Olmesattéadoxomil,
Hydrochlorothiazide and Amlodipine Besylate at camication in the range 70-130% were analyzed terdene

the linearity of the method. Each injection waatgd in duplicate and the results were presentd@ble: 8a, 8b
and 8c. Fig.4-6. A plot was drawn between the commaedons versus peak response of Olmesartan,
Hydrochlorothiazide, Amlodipine. The test methodswdemonstrated to be linear for all the three dragthe
concentration ranges listed above.

Table8a Linearity- Olmesartan

Olmesartan

% Concentratic  Actual Conc ppr  Avg Aree
70% 70.15 982328
80% 80.18 1116963
90% 90.20 1227873
100% 100.22 1353717
110% 110.24 1519465
120% 120.26 1644079
130% 130.29 1773033

Table 8b Linearity- Hydrochlorothiazide

Hydrochlorothiazide
% Concentration  Actual Conc ppm  Avg Area

70 % 44.05 286741
80 % 50.34 302343
90 % 56.63 331513
100 % 62.93 365031
110 % 69.22 409350
120 % 75.51 440960
130 % 81.80 473530
Corr Coeff R 0.999022

2Correlation Coefficient
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Table 8c Linearity- Amlodipine

Amlodipine
% Concentration  Actual Conc ppm  Avg Area

70 % 17.29 187052
80 % 19.7¢ 22337:

90 % 22.24 249396
100 % 24.74 274330
110 % 27.1¢ 31120°

120 % 29.65 334272
130 % 32.12 364191

Corr Coeff F? 0.99871!

# Correlation Coefficient

Accuracy

Accuracy is the measure of exactness of an analytiethod or closeness of agreement between theumezhvalue
and the value that is accepted either as true yebrerentional or an accepted reference. It is igdiyameasured as
the percentage of analyte recovered through assapiking samples in a blind study. The accuracthef method
was determined by analyzing samples of placeboedpikith Olmesartan Medoxomil, Hydrochlorothiazideda
Amlodipine at concentrations representing the kelisted above. The percent recovery results @amargarized on
Table 9a, 9b and 9c.

Table 9a Accuracy -Olmesartan

% Sample Olmesartan
Concentration Amount added . Amount found . % Recovery
(mg/sample preparation) (mg/sample preparation)
70 % 72.0 74.10 102.91
70 % 70.7 71.73 101.45
Mean % Recovel 102.1¢
% RSO 1.01
100 % 99.6 102.14 102.55
100 % 97.t 97.9: 100.4:
Mean % Recovery 101.49
% RSD 1.48
130 % 132.9 136.71 102.87
130 % 131.9 133.66 101.33
Mean % Recovery 102.10
% RSD 1.07
Relative Standard Deviation
Table 9b Accuracy- Hydrochlorothiazide
Hydrochlorothiazide
% Sample
Concentration Amount added . Amount found . % Recovery
(mg/sample preparation) (mg/sample preparation)
70 % 45.€ 46.7(C 102.4:
70 % 43.8 45.00 102.75
Mean % Recovery 102.58
% RSO 0.23
100% 62.9 64.47 102.50
100% 61.4 61.42 100.04
Mean % Recovery 101.27
% RSD 1.72
130 % 8.4 85.63 102.68
130 % 82.4 83.77 101.66
Mean % Recovery 102.17
% RSD 0.70

2 Relative Standard Deviation
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Table 9¢c Accuracy- Amlodipine

% Sample Amlodipine
Concentration Amount added . Amount found .\ % Recovery
(mg/sample preparation) (mg/sample preparation)
70 % 17.€ 17.81 101.1¢
70 % 17.3 17.57 101.55
Mean % Recovery 101.37
% RSC? 0.2¢€
100 % 255 25.55 100.18
100 % 253 25.71 99.48
Mean % Recovel 99.8:¢
% RSD 0.50
130 % 32.8 32.68 99.63
130 % 32.6 32.31 99.12
Mean % Recovery 99.37
% RSD 0.36

@ Relative Standard Deviation

Robustness

Robustness is the capacity of a method to remadffected by small deliberate variations in methadameters.
The robustness of a method is evaluated by vangargmeters such as percent organic solvent, pHydexture,
wavelength, mobile phase flow rate and determitiiregeffect on the results of the method. Delilexatriations in
the method parameters were made in order to denat@she robustness of the method. Results areness in
Table: 10a-10i, Fig. 2D.

Table 10a Robustness-Wavelength-Olmesar tan

% Assay
Wave length Tailing factor Theo(r:%tlljcne;I plate % Assay Absolute difference
235nn 0.92 2231 99.3( 0.6(
237 nm 1.01 2263 99.90 -
239 nm 0.92 2232 99.70 0.20

Table 10b Robustness-Wavelength-Hydrochlor othiazide

% Assay
Wave length Tailing factor Theo(r:%tlljcne;I plate % Assay Absolute difference
235 nm 1.16 2370 102.80 1.20
237 nm 1.17 2274 104.00
239 nn 1.1€ 2351 102.8( 1.2C
Table 10c Robustness-Wavelength-Amlodipine
% Assay
Wave length Tailing factor Theog%tl'fnil plate % Assay Absolute difference
235 nm 1.26 2327 100.00 0.20
237 nm 1.23 2872 99.80 -
239 nm 1.35 2465 100.40 0.60
Table 10d Robustness-Flow-Olmesar tan
% Assay
Wave length Tailing factor Theogitsjcna;l plate % Assay Absolute difference
235 nm 1.14 2228 100.60 0.70
237 nm 1.01 2263 99.90 -
239 nm 1.03 2383 101.00 1.10
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Table 10e Robustness-Flow-Hydrochlor othiazide

% Assay
Wave length Tailing factor Theogitll:‘;]a;l plate % Assay Absolute difference
235nn 1.21 2101 103.0¢ 0.9¢
237 nm 1.17 2274 104.00 -
239 nm 1.30 2322 102.32 1.68

Table 10f Robustness-Flow-Amlodipine

% Assay
Wave length Tailing factor Theogitll:‘;]a;l plate % Assay Absolute difference
235nm 1.16 2202 100.00 0.20
237 nm 1.23 2872 99.80 -
239 nn 1.34 221¢ 100.0( 0.2C

Table 10g Robustness-Column Temper atur e-Olmesartan

% Assa'
Wave length Tailing factor Theo(r:%tlljcna;I plate % Assay Absolute difference
235nm 1.28 2188 99.25 0.65
237 nm 1.01 2263 99.90 -
239 nm 1.21 2772 99.85 0.05

Table 10h Robustness-Column Temper atur e-Hydrochlorothiazide

% Assay
Wave length Tailing factor Theo(r:%tlljcna;I plate % Assay Absolute difference
235nm 1.38 2487 102.64 1.36
237 nm 1.17 2274 104.00 -
239 nm 1.28 2457 102.64 1.36

Table 10i Robustness-Column Temperature-Amlodipine

% Assay
Wave length Tailing factor Theo(r:%tlljcna;I plate % Assay Absolute difference
235nm 1.52 2181 100.20 0.40
237 nm 1.23 2872 99.80 -
239 nm 1.62 2760 99.40 0.40

Sability of standard and sample solution
The stability of the standard and sample were detexd by making a series of standard and sampleico$ over a

period of about 16 h. Percentage Recovery analysis performed on the peak areas of Olmesartan,
Hydrochlorothiazide and Amlodipine respectivelyblea 11a-11b.

Table 11a Standard solution stability at room temperature

Interval Olmesartan Hydrochlorothiazide Amlodipine
Area % Recovery Area % Recovery Area % Recovery
Initial 1404113 - 369634 - 305303 -
4"h 1403807 99.87 368748 99.76 307299 100.65
8"h 1396571 99.48 364591 98.87 307380 100.02
12"h 1401307 100.33 367548 100.81 306949 99.85
16"h 140524 100.2¢ 36847 100.2¢ 30634° 99.8(
Tailing Factor 0.96 1.07 1.09
Theoritical plates 2132 2544 2455
%RSLC 0.3¢ 0.2¢ 0.4%
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Table 11b Sample solution stability at room temper ature

Interval Olmesartan Hydrochlorothiazide Amlodipine
Area % Recovery Area % Recovery Area % Recovery
Initial 1408351 100.30 369634 - 374271 -
4"h 1412948 100.63 368748 100.32 376797 100.67
8"h 1410059 100.43 364591 99.80 374054 99.27
12"h 1422979 101.35 367548 101.91 377060 100.80
16"h 142629: 101.5¢ 36847 99.€ 37623 99.97
Tailing Factor 1416125 1.07 375685
Theoritical plates 8026 2544 1422
%RSLC 0.57 0.2¢ 0.3¢
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Fig.1: [A] Buffer: Acetonitrile: Methanol composition at 70:10:30 [B] Buffer: Acetonitrile: Methanol composition at 60:20:20 [C] Buffer:
Acetonitrile: Methanol composition at 50:40:10 [D] Buffer: Acetonitrile composition at 87:13.
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Fig.3: Chromatograms obtained during different stress conditions[A] Acid stressed for std: Purity curve of Olmesartan [B] Acid
stressed for sample: Purity curve of Olmesartan [C] Alkali stressed for std [D] Alkali stressed for std : Purity curve of
hydrochlorothiazide [E] Alkali stressed for std: Purity curve of Olmesartan [F] Oxidative stressfor sample [G] Oxidative stressfor
sample: Purity curve of Olmesartan [H] Photo stressed for sample[I] Photo stressed for std: Purity curve of hydrochlorothiazide [J] UV
stressed for std [K] UV stressed for sample: Purity curve of hydrochlorothiazide [L] Heat stressed for sample: Purity curve of

Olmesartan.
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This Reverse Phase HPLC is commonly used for tlamtijative estimation of drugs from their formutatias well
as from the biological fluids. Ease of performasepecificity and analysis of sample are the impdrfaeatures of
this technique. In the present work different pmbipa of organic solvents were tried for selectand optimization
of mobile phase. Sincere attempt was made to ieerdee difference in retention time by increasimg proportion
of Acetonitrile but decreasing the volume of buféerd methanol some extend resulted in the broageasfipeaks.
The mobile phase that found to be most suitableBudfer: Acetonitrile (87:13 v/v) pH 7.0 with sodiuhydroxide.
This mobile phase composition gave good resoludinth optimum retention time with appropriate tailfiagtor (<
2). The detection wave length was selected as 28%.Where the peaks height of the drugs was addept@inally
the validation of HPLC method was performed asl@ét guidelines.
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Fig.4: Linearity graph for Olmesartan M edoxomil.
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CONCLUSION

In conclusion successfully a robust HPLC analytinathod was developed for the assay of Olmesartatokbmil,

Hydrochlorothiazide and Amlodipine Besylate witlspect to dosage form and method of analysis. Tleithod is

stability indicating method and therefore can bpgliag to the formulation for analysis of the samfaerelease and
stability purpose. Similarly the interference ofokm impurities was studied during the developmeage. The
performance characteristics studied for the opttnin of the method were Specificity, Precision,c@cy,

Robustness and Linearity.
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