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ABSTRACT

A new, simple, ecofriendly, economical and accurate absorption ratio method was developed and validated by using
hydrotropic solubilizing agent (8M ammonium acetate solution) for the determination of valsartan and
hydrochlorothiazide in tablets. Hydrotropy is one of the solubility enhancement techniques, which enhance solubility
of poorly water-soluble drugs to many folds with use of hydrotropes. In the present investigation, hydrotropic
solution of ammonium acetate (8M) was employed as solubiliziing agent to solubilize valsartan and
hydrochlorothiazide (poorly water-soluble drugs) fine poder and tablet dosage form. Calibration curves for
valsartan and hydrochlorothiazide over concentration range of 2-20 ug/ml were plotted and molar absorptivity for
both the drugs were calculated at both the wavelengths of 270.5 nm (I-max of hydrochlorothiazide) and 231.5 nm
(iso- absorptive point). The results of analysis have been validated statistically and by recovery studies. The value of
standard deviation was satisfactory and recovery studies ranging from 99.05-102.23% for valsartan and 97.42-
100.22% for hydrochlorothiaz de were indicative of the accuracy and precision of the proposed method. The results
of the assay are in good agreement with the label amount. The method was found to be smple, rapid, and accurate
and can be adopted in routine analysis of these drugs in formulations. Due to these attributes, the proposed method
could be used for routine analysis of these drugsin combined dosage forms.
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INTRODUCTION

The term hydrotropic has been used to designateinttrease in solubility of poorly water soluble dsuin
concentrated solutions of hydrotropic agents .Achmgmber of poorly water soluble drugs have bearbgized by
use of various hydrotropic solutions.[1-10]

Valsartan, (S)-N-(1-Oxopentyl)-N-[[2'-(1H-tetrazbiyl) [1, 1'-biphenyl]-4-ylJmethyl]-L-valine, is arorally active
specific angiotensin Il receptor blocker effectimdowering blood pressure in hypertensive patigdrifs A number
of high performance liquid chromatographic (HPLCgthods are available for separation and quantifinabf
valsartan from pharmaceutical dosage forms[12].rbighlorothiazide is a diuretic of the class of kathiadiazines
widely used in antihypertensive pharmaceutical fdations, alone or in combination with other druggich
decreases active sodium reabsorption and reducgh@el vascular resistance[13]. It is chemic&lghloro-3, 4-
dihydro-2H-1, 2, 4-benzothiadiazine-7-sulfonamidé-dioxide, and was successfully used as one cbrten
association with other drugs[14-19] in the treattr@n hypertension. There are very few methods appe in the
literature for the simultaneous determination ofsaetan and hydrochlorothiazide in tablets based Uk
spectrophotometry, HPLC and HPTLC[20-22]. A litewrat survey has revealed there is no absoption nagithod
using hydrotropic solubilizing agent for analysi$ Valsartan and Hydrochlorothiazide in pharmaiceaiit
preparations. The present work describes a vatidatesorption ratio method for simultaneous detestiom of
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these drugs in tablets. Here calibration curve ogthas employed by using hydrotropic agent forasigmation of
Valsartan in pure and tablet dosage forms. In thesgnt investigation, hydrotropic solublizing ages&t M
ammonium acetate was employed to solubilize Vasaand hydrochlorothiazide fine powder and it$eiatbosage
form to carryout spectrophotometric analysis.
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Fig. | Structure of Valsartan Fig. Il Structure of Hydrochlorothiazide

MATERIALSAND METHODS

I nstrumentation chemicals

Shimadzu UV-Visible spectrophotometer (model UV-QBQwith 1cm matched quartz cells was used for
spectrophotometric analysis.A Sartorius electroaialytical balance (CP214S) was used for weighing t
sample.cyclo mixer REMI Instrument Limietd,Centjfu Remi Instrument Limited. Valsartan and
Hydrochlorthiazide procured from Torrent Pharmaiocals Ltd. All chemicals and reagents used weranalytical
grade and purchased from Merck Chemicals, India.

Preparation of standard stock solutions

Standard Stock solutions of Valsartan and Hydractkoazide were prepared by dissolving separatlymg of
drug in 40 ml of 8M ammonium acetate solution #ndl volume was adjusted with distilled waterli6iOml of
volumetric flask. From the above solution 10ml ofution was taken and diluted to 50ml with distlllesater to get
a solution containing 10@g/ml of each drug.

1.228 . .

000 Iso Absorptive Point (231.5)

HCTZ (270.5)

Abs.

0.500
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Figure: 111 Overlay spectra of VAL and HCTZ showing iso-absor ptive point at 231.5
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Deter mination of iso-absor ptive point and wavelength of maximum absor bance
The working standard stock solutions of Valsartad Hydrochlorothiazide were scanned in the rang206fto 400
nm and the Iso- absorptive point was found at 28in5(Figure II)

Preparation of Sample solution from tablet dosage form

Weigh and powder 20 tablets. Weigh accurately antifyaof the powder equivalent to about 80 mg of Vand 5
mg of HCTZ into 100 ml volumetric flask and dissedivin 40ml of 8M ammonium acetate solution withginent
shaking for 15minutes and final volume was madenith distilled water. The sample solution was tHitered
through Whatman filter paper No.41 and first fewwere rejected. Ttransfer 1ml of solution into 1Qmlumetric
flask and dilute with distilled water . Then tramsf2 ml of solution into 10 ml volumetric flaskddilute to the
mark with distilled water to get a final conceniwat16 ug/ml of Valsartan and 2.jg/ml of Hydrochlorothiazide.

Calibration curve (Linearity)

A calibration curve was plotted over a concentraticange of 2-20 mg/ml for both Valsartan and
Hydrochlorothiazide. Accurately measured standsrdkssolution of Valsartan (0.2, 0.4, 0.6, 0.8,, 1.5, 2 ml) and
standard stock solution of Hydrochlorothiazide (@2, 0.6, 0.8, 1.2, 1.6, 2 ml) were transfered separate series
of 10 ml of volumetric flasks and diluted to the rnavith distilled water. The absorbance of eachusoh was
measured at both the wavelength 231.5 nm and 2W@.5Calibration curves were constructed for Vatar&
Hydrochlorothiazide by plotting absorbance versuscentrations at both wavelengths. Each readingawasage of
three determinations.
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Figure: 1V Calibration curveat 276.5 nm Figure: V. Calibration curveof VAL at 270.5 nm
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Figure: VI Calibration curve of HCTZ at 270.5 nm (I so-absor ptive point)

Estimation of Valsartan and Hydr ochlor othiazide from phar maceutical dosage form
The absorptivity coefficients of these two drugsrevedetermined using calibration curve equation. The
concentration of Valsartan and Hydrochlorothiazidge determined using the following simultaneoggations.
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_ , A
_ Qu—-Qu x A, o Cy = 1

g =
(Qx-Qy) X aX; aX) - Cx

Where, A1& A2 are the absorbance of the mixture23t.5 nm & 270.5 nm respectively; aX1 and aY1l are
absorptivity of Valsartan and Hydrochlorothiazigspectively at 231.5 nm; aX2 and aY2 are absotptofi VAL
and HCTZ respectively at 270.5 nm; QM=A2/A1, QX=216X1 and QY= aY2/ aY1l.

Method of validation

Linearity

The linearity of an analytical method is its alilito elicit test results that are directly or bywell-defined

mathematical transformation proportional to theasortration of analyte in samples within a givengeriThe range
of analytical method is the interval between upped lower level of analyte including levels thatvéabeen
demonstrated to be determining with precision awli@cy using the method. The linear response tdfavian and
Hydrochlorothiazide were determined by analyzinvg findependent levels of the calibration curvehis tange of 2
- 20 pg/ml. Result should be expressed in terms of Caticel co-efficient.

Precision

The precision is measure of either the degreembriicibility or repeatability of analytical metholdl provides an
indication of random error. The precision of anlgieal method is usually expressed as the standardation,
Relative standard deviation or coefficient of vada of a series of measurements.

Repeatability (Precision on replication)

It is a precision under a same condition (Sameyahadame apparatus, short interval of time andtidal reagents)
using same sample. Method precision of experimexst performed by preparing the standard solutioviadéartan
(10 pg/ml) and Hydrochlorothiazide (140g/ml) for six times and analyzed as per the progasethod. Percentage
relative standard deviation (%RSD) or coefficiehvariation (CV) was not more than 2%.

Intermediate precision (Reproducibility)

It expresses within laboratory variations as offiedéint days analysis or equipment within the latma Variation
of results within same day is called Intra-day [mieo and variation of results amongst days call@er-day
precision. The Intra-day precision (C.V) was defesd for standard solution of Valsartan and Hydlothiazide
(2 - 20pug/ml) for five times at the same day. The Inter-gagcision (C.V) was determined for standard sofutf
Valsartan and Hydrochlorothiazide (2 - 2§/ml) for five days.

Accuracy (% Recovery)

Accuracy of an analysis is determined by systemrigranvolved. It is defined as closeness of agrenbetween
the actual (true) value and analytical value anthiabd by applying test method for a number of §m&ccuracy
may often be expressed as % Recovery by the adskyown, added amount of analyte. It is measuréhef
exactness of the analytical method. The recovepegments were carried out in triplicate by spikimgviously
analyzed samples of the tablets (Valsartanu@iinl and Hydrochlorothiazide 2.hg/ml) with three different
concentrations of standards (Valsartan 1,2y/3nl and Hydrochlorothiazide 1,2,&/ml).

Limit of Detection
It is the lowest amount of analyte in a sample taat be detected but not necessarily quantitatedruhe stated
experimental conditions.Limit of detection can ladécalated using following equation as per ICH gliftss.

LOD3=3 x N/S

Where, N is the standard deviation of the peaksaoédhe drug and S is the slope of the correspgndalibration
curve.

Limit of Quantification

It is the lowest concentration of analyte in a skmihat can be determined with the acceptable giretiand
accuracy under stated experimental conditions. tLainguantification can be calculated using follogiiequation as
per ICH guidelines.

LGQLO x N/S
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Where, N is the standard deviation of the peaksaoédhe drug and S is the slope of the correspandalibration
curve.

RESULTSAND DISCUSSION

In this method, the standard stock solutions ofs¥dhn and Hydrochlorothiazide were prepared inharedl
Calibration curves for Valsartan and Hydrochlorattdle over concentration range of 2 -2fiml were plotted and
molar absorptivity for both the drugs were calcethtat both the wavelengths of 270.5 nm (I-max of
Hydrochlorothiazide) and 231.5 nm ( iso- absorptpant). It is evident from the spectra of Valsartand
Hydrochlorothiazide that these drugs obey the Latvibeer's law at all the wavelength. Calibrationnau of
Valsartan and ydrochlorothiazide at 270.5 are showfigure IV and V respectively, while calibraticcurve at
231.5 nm (iso- absorptive point) is shown in figi4ke The optical and regression characteristics aalitlation
parameters are reported in Table Ill. The assaypea®rmed according to the experimental conditipreviously
described. The linearity of the calibration grapimsl adherence of the system to Beer's law werelaigld by the
high value of the correlation coefficient and tinéercept value. The good recoveries with the stahdadition
method (Table I) prove the good accuracy of thgppsed methods.

Tablel: Data of recovery study of VAL and HCTZ

Dru Amount Amount Amount % Recovery = S.D
£ | taken (ng/ml) | added (ng/ml) | found (pg/ml) (n=3)
16 1 17.38 102.23 £ 1.32
VAL 16 2 17.21 101.16 £0.73
16 3 18.82 99.05=0.94
2.5 1 341 07.42=1.32
HCTZ 2.5 2 4.51 100.22+0.85
2.5 3 5.81 07.81 +1.47

Precision

For evaluation of precision, repeatability of tlesults for a concentration of 10 ug/ml was evahlifile 6 replicate

determinations. For evaluation of intermediate isien, the results over the concentration rang@ 41g/mL was

evaluated by 5 replicate determinations to estinmtt@day variation and anotherrBplicate determinations on
different 5 days to estimate interday variatione Toefficients of variation (CV) values at theseamtration levels

were calculated.

Limit of Detection
The limit of detection of the drug was found ashia text. LOD was found to be 0.484ug/ml at isoeajpve point.
LOD for Valsartan and Hydrochlorothiazide was fouade 0.628 pg/ml and 0.413 pg/ml respectivel3/7dx5.

Limit of Quantification

The limit of quantification of the drug was fouad in the text. LOQ was found to be 1.469 pg/nid@absorptive
point. LOQ for Valsartan and Hydrochlorothiazideswfaund to be 1.902 pug/ml and 1.251 pg/ml respelstiat
270.5.

Application to the phar maceutical dosage form

The proposed validated method was successfullyieppd determine Valsartan and Hydrochlorothiazidéulk
powder and in tablet dosage forms. Results arengiv Table Il. No interference of the excipienighwihe peaks of
interest appeared; hence, the proposed methodplgape for the routine simultaneous estimationv#fL and
HCTZ in pharmaceutical dosage form.
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Tablell: Application of the proposed method to the phar maceutical dosage forms

VAL HCTZ
[Amount| Amount| % Amount [ Amount|Amount % Am ¢F d
Formulation |labeled | found | Found S.D. | labeled | found | *° S ,12 “(I:F;)mn
(mg) | (mg) (n=3) (mg) | (mg)
Brand I 80 81.52 [101.90=1.47] 12.5 12.32 98.56 £1.46
Brand II 80 80.5¢ [100.73=1.51] 125 12.39 0823 +1.56
Brand III 80 81.72 [102.15=1.68 12.5 12.87 102.96=1.74

Tablelll: Optical and Regression characteristics and validation parameters of Q Absorbance ratio method
for analysisof VAL and HCTZ

Parameters Isoabsorptive VAL HCTZ
Point (270.5) (270.5)
Beer's Law Limit (pg/ml) 2-20 2-20 2-20
Absorptivity 499 165 731
Regression equation
(y*=mx +¢)
Slope (m)

0.049 0.0164 0.0711

Intercept (c)
0.0065 0.0019 0.0165
Correlation Coefficient (1°) 0.9997 0.9993 0.9986
Standard Deviation (S.D) 0.0072 0.0042 0.0089
Relative Standard Deviation ~om . 5
(RSD o 5CV) 1.1397 1.5362 1.3632
LOD (ug/ml) 0.484 0.628 0413
LOQ (ug/ml) 1.469 1.902 1.251

Precision
Intra-day (n=5) (% CV) 0.81-1.72 0.62-1.71 0.63-1.92
Inter-day (n=5) (% CV) 0.56-1.82 0.71-1.68 0.67-1.82
CONCLUSION

All these factors lead to the conclusion that theppsed method is accurate, precise, simple, sexsgelective,
robust and rapid and ecofriendly. This method canapplied successfully for the estimation of Vaksarand
Hydrochlorothiazide in bulk and in pharmaceutiaahfiulations without interference and with good g@rity.
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