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ABSTRACT

Two simple spectrophotometric methods have been developesinfaitaneous estimation of olmesar
medoxomil and chlorthalidone from tablet dosage form. 0.1N NaOH was usselderst.$-or method A,Area
under curve method, area under curve in the range of 2287/nm (for olmesartan medoxomil) and 21
- 233.8nm (for chlorthalidone) were selected for the analyses method, for the estimation of drugs

simultaneous equation method (SEM) using 233.7 and 2238nea x Vv a | u adCLD respedtively
The linearity lies between85¢ g / mLlolmésartarmedoxomil and 212e g/ mL f or chl «
simultaneous equation and area under the curve method. Second meihagdtaneousquation methot
involves the measurement of alizamce at two wavelengths 233.7 fineax of olmesartan medoxomdhd
2238 nm ( amax o f Thededuraay ant @rdcisiah of imethods were determined and valide
statically. All the methods showegbod reproducibilityandrecovery with % RSD less thdn The propose
methods were found to be rapid, sfieciprecise, accurate and can be successfully applied for the t

analysis of olmesartan medoxomil and chlorthalidone in bulk and combined tablet dosage form.

1. Introduction

Chlorthalidone, Fig. 1,chemically [2—chloro -5—«1 hydroxy —3- oxo
2,3dihydro -1 H-isoindol — yl-) benzene—1sulfonamide]. It is a diuretic
drug used to treat lyper tension. CHT increases thexcretion of sodium,
chloride, and water into the renal lumen by inhibiting sodium ion
transport across the renal tubular epithelium[1,2].

Olmesartan medoxomil, Fig. 2, chemically [(5-methyl-2—0ox0-1-3-
dioxol—4-yl)-methyl 4—2-hydroxy- 2-propanyl)-2-propyl -1H{ [-@H-
tetrazol-5-yl)—4-biphenylyl] methyl}—1 H-imidazole -5 —carboxylate], is
indicated to treatment of hyper tension.OLM is a produg that works by
blocking the binding of angiotensin Ilto the AT 1 receptorin vascular
muscle. It may be used alone or in combination with other anti-
hypertensive[3-5].

Fig. 1 Chemical structure ofchlorthalidone
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Fig. 2 Chemical structure ofolmesartan medoxomil
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The review of literature survey revealed that varicus analytical
methods involving UV spectrophotometric methods [6,7] and HPLCI8],
potentiometry and electrophoresis have beemeported CLT in single form
and in other combination with other drugs. Severalanalytical methods
have been reported for OLM in single form and with other drugs and
determination of drugs in combination with otherdrugs [9-12]. Therefore
present research work aims to develop a simple, sensitive, accuratend
reproducible method for simultaneous estimation of chlorthalidone and
olmesartan medoxomil in combined dosage form by spectrophotometric
method.

2. Experimental Methods

2.1Drug Substance

Chlorthalidone and olmesartan medoxomil (working standard 99.15
and 99.65) were obtained as gift sample from spectrum pharmgaining
lab, Hyderabad, India

2.2Instrumentation

Shimadzu UV-1800 double beam spectrophotometer with 1cm path
length supported by Shimadzu U\tprobe software, version 2.21 was used
for spectral measurements vith 10 mm matched quartz cellsShimadzu
balance (BL-220H) was used for weighing

2.3ExperimentalCondition

According to the solubility characteristics, the common solvent for both
the drugs was found to be 0.1N NaOHHence the stock solution was
prepared in 0.1N NaOH and further dilutions were rade up with 0.1N
NaOH.

2.4Preparation ofStandard Stock Solution

Exactly 10 mg of CLT and 10 mg ddLMwere accurately weighed and
transferred in to 10 mL volumetric flasks separdely. Dissolved in 0.1N
NaOH and made up to the volume to 10 lowith the same. These solutions
were observed to contain 1000 pgnL , for both the drugs.From the stock
solution further dilutions are made with 0.1N NaOH tgroduce 2-12 and
5-25 pgmL of CLT and OLM respectively.

Cite this Article as:iK.E.Pravallika, K. Ratna Prasanna, A. Pushpa LatBémultaneous equation method and area under the curve for the estimation of olmesartan medoxomil and chlorthalidone in
bulk and theircombined tablet dosage form using UV spectrophotometry.Pharm. Med. Res.(1) (2015) 13-16.


http://www.jacsdirectory.com/jnst

K.E. Pravallika et al Journal ofPharmaceutical and Medicinal Research1)((2015) 13z16

2.5Determination ofl max

For the selecton of wavelength 10 pg/niL solution of OLM &CLT was
prepared by appropriate dilution of standard stock solution and scanned
in the spectrum mode from 200nm to 400 nm. From the spectrumA ma x
of OLMis 233.7 and223.8 for CLT was selected for thanalysis. The
calibration curve was prepared in concentrations ranges fronm2-12 for
CLTand 5-25 for OLM. And the corresponding regression equations were
calculated using method of leassquare analysisThe calibration curve for
OLM and CLT was plotted in the concefmation v/s absorbance and
regressionequation was calculated Fig. 3 and Fig4).
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Fig. 4 Calibration curve for chlorthalidone

3. Results and Discussion

3.1MethodA: Areaunder Curve

For the selection of analytical wave length, 10 ugiL each of theOLM
and CLT were prepared byappropriate dilutions of standard stock
solution. Thesolutions of drugs were scanned in the range of 26@00 nm
for area under curve method, calibration curves was plotted and sampling
wave length rangesselected for estimation of CLT ad OLM are 213.8
233.8 nm and 223.7-243.7 nm and area were integrded between these
selected wave lengths ranges for both drugs whictshowed linear
response with increasing concentratons hence the same wavelengths
range were usedfor estimation of tablet formulations. Concentration of
CLT was determined at 213.8233.8 nm. The calibration curves for CLT
and OLM were prepared in the ranges 21 2 plgdanan525 p g /Lm
respectively at their respective aucfFig.5and Fig6) . The * X’
area under the curve at selected wave length ranges with the
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Fig. 6 Calibration curve of chlorthalidone by area under curve
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Fig. 8 Chlorthalidone spectrum byareaunder curve method
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concentration of components in g/mL. These X' val ues were
six independent determinations (Fig.7 and Fig.8).
25 1 Fig. 9 Overlay spectrum of OLM & CLT.
20 -
8 3.2MethodB: Simultaneous EquatioMethod
§ 1o Standard stock solutions of OLM and CLT (1000 pg/ix) were diluted
§ 10 with 0.1N NaOHto get the concentration of 10 pg/mL and the solutions
£ y =0.941x + 0.1559 were scanned in the wavelength rangef 400-200 nm. From the overlay
5 R2=0.9974 spectrum of OLM and CLT, two wavelengths i.e., 233.7 nm and 223.8 nm
were selected for OLM and CLT spectively. The calibration curves were
0 ‘ ‘ ‘ constructed in the concentration rangeof 525 pg/ mL f o0-12 OL M
0 10 20 30 pug/ mL for CLT at e alhdabsorptivity ¢toefficientsv el e
Concentration (ug/mL) were determined for both the drugs at the selected wavelengths and
calculated by using the following formula (Fig. 9) and shown in Tablel.

Fig. 5 Calibration curve of olmesartan medoxomiby area under curve

D
)

Cx = A2aytAlay? / ax2ayl—axlay2
Cy =Alax2—-A2ax1 / ax2ayl—axlay?2
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Where, Al and A2 are the absorbance of the sample solution measured at
257 nm and 271 nmrespectively.Cx and G are concentration of OLM and
CLT respectivelyax 1 and ax2 are absorptivities of OLM at 233.7 nrmd
CLT at 223.8 nm respectivelyay 1 and ay2 are of OLM at 233.7 nm and
223.8 nm respectively.

Table 1 Results of simultaneous egation method (Method B)

Drug Absorbancey) mAbsorbancez
Olmesartan medoxomil 0.572(ax1) 0.474(ax)
Chlorthalidone 0.282(ay1) 0.499(ay2)
Formulation(olmin ch 40)  0.238(A1) 0.595(A2)

3.3Analysis of TableFormulation

Twenty tablets were accurately weighed and average weight was
calculated. The tablets were ftriturated to produce a fine powder. An
accurately weighed quantity of powder equivalent to 40 mg of OLM and
12.5 mg of CLT was transferred to 10 imvolumetric flask and dissolvel in
0.1N NaOH by shaking and volume was made up to 1@ mith 0.1 N NaOH
as solvent. The solution was filtered througtwhatman filter paper No.41.
After filter ing the solution aliquots were completed to volume with 0.1N
NaOH Aliquot of 1 mL was pipette out from above prepared solution and
diluted to 10 mL with water to get the working sample solution 6
replicates of these solutions were prepared. The solutions prepared in this
manner were then subjected to analysis by developed metld% RSDof
olmesartan medoxomiland chlorthalidone as calculatedaind shown in the
Table 2.

Table 2 Results of tablet Dosage forms

Brand Drug Labelled

Test Area under curve Simultaneous

name name claim(mg) concentration method equation method
(hg/mL) Amount %*SD  Amount %*SD
found (n=6) found (n=6)
(Hg) (Hg)

OLM 40 mg 8.9 9.1 98.1+ 9 100.1+
Olmin- 0.0816 0.0816
ch CLT 125mg 9 9.5 101.32+ 9.2 102.32+

0.28 0.28

3.4MethodValidation

The developed methods werevalidated with respects to linearity,
accuracy, precision,LOD (limit of detection), LOQ (limit of quantification).

3.41Linearity

Linearity was checked by diluting standard stock solution affive
different concentrations. CLT was linearity with the concentration range
of 2-12 pgm L at 223.8nm in Fig. 3 and OLM showed the linearity in the
range of 525 pg/mL at 233.7nm.

3.4.2 Accuracy

To ascertainaccuracyof the methods recoverystudies wereperformed
by the standard addition methods. Tablet power equivalent to 10 mgof
OLMCLT wasweighed and transferred to 10 mL volumetric flask, added
5, 10 and15 pg/mL for OLM/CLT pure drug tothe formulation for 50,100
and 150% level of recovery. Dilutions were prepared by 0.1N NaOH.
Solutions were preparedin triplicate and analyzed. Theaccuracy was
determine and expressedas % recovery. The result®f recovery studies
are givenfor method A andmethod B in Table 3.

Table 3 Results of recovery studies

Level of Amount Amt found (ug) % Recovery
Concentration taken Recovery  added n=6
(Hg/mL) (%) (mg)
A B A B

olmesartan medoxomil

10 50% 5] 1487 15.01 99.14 101.2

10 100% 10 19.85 20.25 99.29 100.6

10 150% 15 25.05 2515 100.5 101.4
Chlorthalidone

4 50% 2 6.09 6.12 101.2 101.2

4 100 4 8.03 8.45 100.4 100.9

4 150 6 10.27 10.56 102.7 103.4

3.4.3Precision

Precision is the level of repeatability of results as reported between
samples analyzed on the same dafintra-day) and sample run on 3
different successive days (interday) to check the intraday and inter day
variation of the method, solution containing 10,15 and 20 pg/mL of OLM
and 6,8 and 10 pg/mL of CLT were subjected to the proposed methoe i
the inter day variations in the absorbance of the drug solutions were
calculated in terms %RSD and theesults were presented in the Bbles4
and5.

Table 4 Results of precision studiegmethod A)

Intraday Precision

Conc of drug (ug/mL)  Absorbances of olmesartan S.D %RSD
10 0.340 0.346 0.338 0.002 059
15 0.534 0.531 0.528 0.0008 0.10
20 0.730 0.734 0.733 0.008 0.11
Absorbances of Chlorthalidone
6 0.340 0.365 0.366 0.007  0.199
8 0.482 0.476 0.476 0.002 042
10 0.582 0.580 0.580 0.006 0.02
Interday Precision
Conc of drug(ng/mL) Absorbancesof olmesartan S.D %RSD
10 0.336 0.322 0.326 0.003 0.101
15 0.560 0.562 0.560 0.001 0.025
20 0.735 0.735 0.736 0.003  0.089
Absorbances of chlorthalidone
6 0.362 0.364 0.364 0.006  0.198
8 0.426 0.428 0.426 0.003 0.022
10 0.584 0.586 0.586 0.007  0.084
Table 5 Results of precision studiegmethod B)
Intraday Precision
Conc.of drug (ngmL) Absorbances of olmesartan  S.D %RSD
10 0.324 0.324 0.322 0.003 0.102
15 0.562 0.564 0.564 0.001 0.029
20 0.730 0.734 0.733 0.003 0.090
Conc of drug (ng/mL)  Absorbances of Chlorthalidone
6 0.366 0.365 0.366 0.007 0.199
8 0.408 0.405 0.404 0.002 0.005
10 0.582 0.580 0.580 0.006 0.028
Interday Precision
Conc of drug (ug/mL)  Absorbances of olmesartan ~ S.D %RSD
10 0.326 0.322 0.326 0.003 0.101
15 0.560 0.562 0.560 0.001 0.025
20 0.735 0.735 0.736 0.003 0.089
Conc of drug (ug/mL)  Absorbances of chlorthalidone
6 0.362 0.364 0.364 0.006 0.198
8 0.421 0.419 0.415 0.009 0.022
10 0.588 0.586 0.586 0.007 0.084
3.441L0D

It is the lowest amount of analyte in a sample that can be detectédit
not necessarilyquantities asan exact value under the statedgxperimental
conclusions. Thedetection limit is usually expressed as the concentration
of analyte.

3.45L0Q

The quantitation limit of an analytical procedure is the lowest amount
of an analyte of a simple whichcan be quantitatively determined with
suitable precision and accuracy.

The limit of detection (LOD) and limit of quantification (LOQ)
parameters were calculated using the following equation

LOD=3. 30/ s
LOQ = 100/ s
where o is standard deviation of

same concentrationReallts are tabulated inTable 6.
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Table 6 LOD and LOQ of both drugs compared to chromatographic techniquesTherefore, it can beobserved
that the proposed method provides an alternative proedure for the

Drug name Absorbance LOD LoQ quality control of CLTand OLMin pharmaceutical formulations.
oLM 0.0158 120(ng/mL) 360(ng/mL)
cLT 0.0128 150(ng/mL) 450(ng/mL)
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