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ABSTRACT

In this study a new simple, precise and accurate HPTL C method has been
devel oped for simultaneous estimation of Olmesartan medoxomil, Amlodipine
besylate and Hydrochlorothiazide in pharmaceutical dosage forms.
Chromatographic separation of the drugs was performed on precoated silica
gel 60F,,, platesusing Chloroform: Methanol: Formicacid (8.5:1.5:0.25, v/v/
V). A TLC scanner set at 254 nm was used for the direct evaluation of the
chromatogram inreflectance-absorbance mode. The drugswere satisfactorily
resolved with R valuesof 0.57+0.02,0.36+0.04 and 0.21 +0.02 for Olmesartan
medoxomil, Amlodipine besylate and Hydrochlorothiazide. The accuracy
and reliability of the method was assessed by evaluation of linearity (200-
2000 ng/spot for OLME, 50-500 ng/spot for AMLO and 125-1250 ng/spot
for HCTZ), precision(intra-day RSD 0.4510%, inter-day RSD, 0.2773 % and
analystto analyst RSD 0.1959 for OLME, intra-day RSD 1.0216 %, inter-day
RSD 0.3137 %, analyst to analyst RSD 0.8557 % for AMLO) (intra-day RSD
0.4117 %, inter-day RSD 0.2974 % and anayst to analyst RSD 0.2038 % for
HCTZ, accuracy for OLME,AMLO and HCTZ afford 98-102% and specificity
inaccordancewith |CH guidelines. ThisHPTLC Method had the potential
to determine these drugs simultaneoudly from dosage forms without any
interference. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION chloro phenyl) — 1, 4 — dihydro — 6 — methyl - 3, 5 —
Pyridine dicarboxylate, mono benzene Sul phonate.
Hydrochlorothiazide® (HCTZ) is 6-Chloro-3, 4-
dihydro-2H-1, 2, 4-benzothiadiazine-7-sulfonamide 1,

1-dioxide. The molecular weight of Olmesartan

Olmesartan medoxomil®™ (OLM), chemicalyitis
4-(1-Hydroxy-1-methylethyl)-2-propyl-1-[[2'-(1H-
tetrazol-5-yl) [ 1, 1-biphenyl]-4-yl] methyl]-1H-imida-

zole-5-carboxylic acid (5-Methyl-2-oxo-1, 3-dioxol -
4-yl) methyl ester. Olmesartan medoxomil ishydrolyzed
to olmesartan during absorption from the gastrointesti-
nd tract. Amlodipinebesylatd? (AML) is3—Ethyl -5
—methyl (£) 2 - [(2 —amino ethoxy) methyl] -4 - (2 —

medoxomil, Amlodipinebesylate, and Hydrochl orothi-
azide (Figure 1) are 558.6, 567.1 and 297.7 respec-
tively. It isapproved to treat high blood pressure. It
worksby relaxing the blood vessels, improving blood
flow, and reducing blood volume. All thosedrugs are
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included in official books*® which suggest different
methodsfor thair analysis. Literaturesurvey reved sthat
there are some reported methodsfor the estimation of
drugs using spectrophotometry™®, RP-HPL C1013)
densitometry®*19. Itisafixed-dosetriple combination
has shown to bemore effective at |owering blood pres-
surethan using only two of thecomponentsof thismedi-
cation alone. No HPTL C® method has been reported
for simultaneous estimation of OLME,AMLO, and
HCTZ inthe combined dosage form. The objective of
this work was to develop an accurate, precise, spe-
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Figurel: Sructureof Olmesartan, Amlodipineand Hydrochlorothiazide

cific, reproducible and robust method for analysis of
drugsintheir formuletions

EXPERIMENTAL

Materials

Ananaytica puresample OLM,AML andHCTZ
drugs (Accent Pharma. Pondy, INDIA), Analytical
grade Methanol (LOBA, India Ltd) Chloroform
(Thermo fisher scientific) and doubledistilled water was
used inthe present study. Thecommercidly available
tablets Olmat-AMH® tabl ets containing acombination
of Olmesartan medoxomil 20mg, Amlodipinebesylate
5mg and Hydrochl orothiazide 12.5mg were procured
from Micro Labs, Bangaorefrom loca pharmacy.

I nstrumentation and chromatogr aphic conditions

Themethod development was performed by using
Camag HPTLC containing Camag Linomat 1V appli-
cator, Hamilton 100 microlitre sample syringe on
E.MERCK KGaA silicagel (Art. No.1.05554.0007)
precoated plate 60 F 254, [(20 x 10 cm) with 250 pm
thickness; supplied by Anchrom Techno, Mumbai]. The
plateswere prewashed with methanol and activated at
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110°C for 5 min prior to chromatography. A constant
application rate of 0.1 uLs™ was used and the space
between two bandswas 6 mm. Thedit dimensonwas
kept at 5mm x 0.45 mm and the scanning speed was
10 mm s*. Themobile phase was consists of Chloro-
form: Methanol: Formicacid (8.5:1.5:0.25, v/v/v) and
10 mL of themobile phase was used for chromatogra-
phy. It wasobserved that a| the drugs showed consid-
erable absorbance at 254 nm. So, 254 nm was se-
lected asthewavelength for detection asshownin Fig-
ure 2. Linear ascending devel opment was carried out

Figure 3 : Densitogram spots obtained in standard and
formulation @254 nm
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in20 cm x 10 cm twin trough glass chamber (Camag,
Muttenz, Switzerland) saturated with themobile phase.
Theoptimized chamber saturationtimefor mobilephase
was 30 minat room temperature (25°C + 2). Densito-
metric scanning was performed usingaCamag TLC
scanner 11 in the reflectance-absorbance mode and
operated by winCAT S software (V 1.4.3). The source
of radiation used wasadeuterium lamp emitting acon-
tinuous UV spectrum between 200 and 500 nm. Dis-
solution of the compoundswas enhanced by sonication
on aShimadzu sonicator and REMI centrifuge.

Preparation of standar d stock solution

Standard stock solution was prepared separately
by dissolving of OLM,AMLO and HCTZ diluted with
methanol with ultrasonication for 5 minto get afinal
concentration of 600 ug/ ml, 400 pug/ ml and 200 ug/
ml of Olmesartan medoxomil, Hydrochlorothiazideand

Amlodipine besylate respectively.
Method validation

Themethod wasvadidated in compliancewith ICH
guiddinegd®,
Linearity

Stock solutionswerefurther diluted to obtain ase-
riesof concentrationsranging from 200 - 2000 ng/spot
of olme, 50— 500 ng/spot of amlo and 125 — 1250 ng/
spot of HCTZ were applied on the TLC Plate. The
TLC Platewasdried, devel oped and anal yzed photo-
metrically. Linearity of the method was studied by in-
jecting separately of each concentrationwith six times.
Cdlibration curvesof OLME,AMLO andHCTZ were
plotted separately of peak areawith concentrations.
Specificity

Thespecificity of themethod wasconfirmed by com-
paring the R, values and spectraof the spotswith that
standards and test samples of olmesartan, amlodipine
and hydrochlorothiazide. Thepeak purity of samples
was assessed by comparing the spectraat three differ-
entlevels,i.e, pesk start (S), peak apex (M) and peak
end (E) positionsof the spot. The peak purity wasde-
termined on WinCATS softwareV 1.4.3.

Analysisof marketed formulation

Powdered tabl et equivalent to 20 mg Olmesartan
medoxomil, 5mg equivalent of Amlodipineand 12.5

—= Fyll Paper

mg Hydrochlorothiazidewastransferred to a100 ml
volumetric flask containing 30 ml methanol and soni-
cated for 20min. Thevolumewasthen madeup to the
mark with methanol. The resulting solution was centri-
fuged at 3000 rpm for 5 min and the supernatant solu-
tionwasfiltered through Whamann paper No. 41. From
thefiltrate (200 pg/ml), sample solution of Sul of this
solution was gpplied six timesonthe TLC platetogive
spot concentrationsof 1000 ng/band of OLM, 250 ng/
band of AML and 625 ng/band of HCTZ respectively.
The platewas developedin the previously described
chromatographic conditions. The peak areas of the
spotsweremeasured at 254 nm and concentrationsin
the sampleswere determined using multilevel caibra-
tion.
Precision

To study the precision, ThelCH Guidedinerecom-
mended that repeatability should beassessed by using
minimum of ninedeterminationsin thespecified range
(i.e. 3 concentrationsand 3 replicates of each concen-
tration or using aminimum of 6 determinationsof the
test concentration). Repeatability, intra-day inter-day
precision and Analyst to analyst were applied. Intra-
day precisonwas studied by taking three different con-
centrations400, 800 and 1200 ng/ band of Olmesartan,
200, 400 and 600 ng/band of Amlodipine and 250,
500 and 750 ng/band of Hydrochlorothiazide. Thegiven
concentrationswere minimum of 6 determinations of
thetest concentration for repeatability, For intraday and
inter-day precision, gpplied 3 concentrationsand 3 rep-
licates of each concentration to seethevariation of their
peak areawithin aday and for three different days.

Accuracy

To study the recovery of formulation, standard
drugsof Olmesartan, Amlodipineand Hydrochlorothi-
azideat 80%, 100%, 120% were added to thelabeled
clamof olmesartan 20 mg (i.e. thespiked amountswere
800, 1000, 1200 ng/band). To study the recovery of
amlodipine, standard were added to thelabeled claim
of amlodipine5mg (i.e. the spiked amountswere 400,
500 and 600 ng/band). Similarly, to study recovery of
hydrochl orothiazide, standardswere added to thela-
beled claim of hydrochlorothiazide 12.5mg (i.e. the
spiked amountswere 1000, 1250, 1500 ng/band). The
% recovery and % RSD were cal culated and found to
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bewithinthelimits.
L imit of detection and quantification

Determinationsof limit of detection and quantifica-
tion were based on the standard deviation of there-
sponseandtheslopeas:

LOD =3.30/S,and LOQ = 106/S

Where ¢ isthe standard deviation of y-intercepts of
regression lineand Sisthe d opeof the corresponding
standard curve. LOD and LOQ were determined by
measuring the magnitude of anaytica background by
spotting ablank and cal culating the signa-to-noisera-
tiofor OLME,AMLO and HCTZ by spotting aseries
of solutionsuntil the S/N ratio 3for LOD and 10for
LOQ.

Robustness:

Therobustnesswas studied by evaluating the ef -
fect of smdl but deliberate variationsin the chromato-
graphic conditions. Smal changesin themobile phase
compoasition (£0.1 mL), the effect on the results were
examined. Mobile phaseshaving different proportions
of components, eg. Chloroform: Methanol: Formicacid
intheratio of (8.6:1.5:0.25, v/viv), (8.4:1.5:0.25, v/v/
V), (8.5:1.6:0.25, viviv), (8.5:1.4:0.25, vIivIV) etc., were
tried. Thetimefrom spotting to chromatography and
from chromatography to scanning was varied by 10
min and analysed. Therobustness of the method was
determined at different proportions of mobile phase.
Theeffect of changeson R, values and peak areawas
evduated by caculating therdative standard deviations
(RSD) for each parameter.

RESULTSAND DISCUSSION

Method validation
Linearity and calibration curves

Cdlibration graphsfor the three drugswere con-
structed by plotting pesk areasagaingt the corresponding
concentrations (ng/band). Accordingto ICH guidelines,
vaidation of analytical methods?Y, linear relationship
wasfound to beless precise dueto theminimd fitting
of theresidualsonthecdibrationlineindicating lower
precise correlations of these drugs. Plotsof residuals
against the concentrations of Olmesartan, Amlodipine
and Hydrochlorothiazide (Figure4, 5 and 6) showed
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against their concentrationsweredistributed both above
and below the zero residua line for Olmesartan,
Amlodipineand Hydrochlorothiazide
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Figure4: Residual plotsof Olmesartan medoxomil
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Figure5: Residual plotsof amlodipinebesylate
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Figure6: hydrochlorothiazide

Specificity

Peak purity for the drugs wastested by acquiring
spectraat the peak start (S), peak apex (A), and peak
end (E) positions. Resultsfrom correl ation of the spec-
trawerefor Olmesartanr(S, M) =0.9998 andr(M, E)
=0.9995, for Amlodipiner(S, M) =0.9996 and r(M,
E) =0.9993 and for Hydrochlorothiazide r(S, M) =
0.9997 and r(M, E) = 0.9994. It can be concluded
that noimpuritiesor degradation productsweree uting
with the peaks obtained from the standard drug sol u-
tion. Thein-stuoverlain spectra comparison of thespots
of the standards and dosage formswere presentedin
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Figure2and Figure3
Analysisof marketed formulation

Thespotsat R, 0.57+0.02,0.36 +0.04 and 0.21
+0.02 for OLM, AML and HCTZ were observed re-
spectively inthe densitogram of the drug samplesex-
tracted fromtablets. The OLM, AML and HCTZ con-

—— Fyll Peper

The devel oped method wasfound to be precise %
RSD vauesfor intraday, interday precison and anayst
toanalyst precision studieswere< 2 %, respectively as
recommended by ICH guidelines®® 21, Theresultsare
showninTABLE 3.

Accuracy

TABLE 1 : Summary of method validation parameters for calibration curves of Olmesartan, Amlodipine and

Hydrochlorothiazide using peak ar eas

Parameters Olmesartan Amlodipine Hydrochlorothiazide
Linearity range (ng/band) 200-2000 50-500 125-1250
Correlation coefficient (r) 0.9997 0.9993 0.9995
Regression equation(Y=mx+c) Y =5.0491x +76.4929 Y =2.8368x + 27.7161 Y =5.1809x + 126.056
Slope (m) 5.0491 2.8368 5.1809
Intercept (c) 76.4929 27.7161 126.056
Limit of detection(ng/band) 2.9917 2.3811 4.3326
Limit of quantification(ng/band) 9.0658 7.2154 13.1292
Standard deviation, n=6 1.78 1.59 1.83

TABLE 2: Assay resultsof thefixed dose combination tablets (n=5)

Parameters Olmesartan Amlodipine Hydrochlor othiazide
Label claim(mg/tab) 20mg 5mg 12.5mg
Actual amount added(ng/band) 1000ng 250ng 625ng
drug content 99.96 + 0.6254 98.91 + 0.9008 98.75+0.4792
% RSD 0.6256 0.9107 0.4852

tent wasfound to be closeto 99.96+0.58, 98.91+1.25
and 98.75+0.81 % and the results are summarized in
TABLE 2. Thelow % RSD valueindicated the suit-
ability of thismethod for routineanayss.

Precision

To check the degree of accuracy of the method,
recovery studieswere performed intriplicate by stan-
dard addition method at 80%, 100%, and 120% Known
amounts of standard OLM, AML and HCTZ were
added to pre-anayzed samples and were subjected to

TABLE 3: Intraand Inter-day precision, analyst toanalyst precision for Olmesartan, Amlodipineand Hydrochlor othiazide

(n=6)
Amount Per centage Obtained* SD % RSD
Drug  labeled Intra Inter  Analys Intra Inter  Analys Intra Inter  Analyst
(mg/tab) day day toanalys day day toanalyst day day toanalyst
20 99.82 100.32 100.23
OLM 20 100.46 99.94 100.21 0.4508 0.2773 0.1965 0.4510 0.2773 0.1959
20 99.59 99.78 100.56
Mean 99.95 100.01 100.33
5 98.45 98.89 98.56
AML 5 100.08 99.25 99.76 1.0105 0.3113 0.8485 1.0216 0.3137 0.8557
5 98.23 99.51 99.97
Mean 98.92 99.21 99.16
12.5 99.24 99.52 98.96
HCT 12.5 98.46 98.93 99.11 0.4067 0.2951 0.2020 0.4117 0.2974 0.2038
12.5 98.65 99.24 99.36
Mean 98.78 99.23 99.14
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TABLE 4: Recovery study for Olmesartan, Amlodipineand Hydrochlor othiazide (n=3)

Drug Label claim (mg/tablet) Amount Added Amount Recovered (ng/band) % Recovery
% (ng/band)

80% 800 796.43 99.55+0.16

Olmesartan 20 100% 1000 998.21 99.82+ 0.38
120% 1200 1191.57 99.29+ (.23

80% 400 393.28 98.32+0.51

Amlodipine 5 100% 500 496.83 99.36+ 0.29
120% 600 598.61 99.76+ 0.31

80% 1000 997.84 99.78+0.16

Hydrochlorothiazide 12,5 100% 1250 1249.58 99.96+ 0.24
120% 1500 1492.47 99.49+ 0.19

*Average value * relative standard deviation from three analyses

the proposed method. Results of recovery studiesare

showninTABLEA4.
Lodlog

Signd-to-noiseratiosof 3:1 and 10: 1 wereobtained

for the LOD and LOQ showninthe TABLE 1.

Robustness

Therobustness of the method was determined by

variationsinmobile phase composition, volumeof mo-
bile phase, devel opment distance, timefrom applica
tionto devel opment and timefrom devel opment to scan-

ning mobile phase composition and volumevariation = ; - ;
onRvauesshownin TABLE 5. Themethod wasfound F|gure 7 : HPTLC denS|togram obtained solution of

to be unaffected by small changeswith R valuesshows

n

1

Olmesartan, Amlodipineand Hydrochlorothiazide

TABLE 5: Effect of mobilephase composition and volumevariation on R, values

M obile phase composition, v/v/iv Chlor ofor m: M ethanol: Rr value

Formic acid Olmesartan Amlodipine Hydrochlorothiazide

8.5:1.5:0.25 (optimized) 0.61 0.34 0.20
8.7.1.5.0.25 0.60 0.32 0.20
8.3:1.5:0.25 0.57 0.32 0.21
8.5:2.0.0.25 0.59 0.30 0.18
8.5:1.0:0.25 0.64 0.33 0.21
8.5:1.5:0.50 0.65 0.35 0.24
8.5:1.5:0.15 0.61 0.30 0.21

TABLE 6: Peak area Robustnessstudy for the developed method (n= 6)

. % RSD
Parameter studied
Olmesartan Amlodipine Hydr ochlor othiazide
Composition of mobile phase (+2%) 112 1.23 0.98
Volume of mobile phase (+5%) 0.84 0.78 0.67
Time from spotting to devel opment (10 min) 0.41 0.37 0.32
Time from development to scanning (10min) 0.78 0.63 0.83

* 0% RSD were calculated from the peak areas of densitograms
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the % RSD lessthan 2%, indicating that themethod is
robust showninthe TABLE6.

CONCLUSION

The proposed HPTL C densitometric method was
vaidated asper ICH guiddines. Thisvdidated HPTLC
method?Y proved to be ssimple, fast while comparing
with other methods and thus can be used for routine
andysisof olmesartan, aml odipineand hydrochlorothi-
azidein combinedtablet dosageforms.
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