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ABSTRACT

The present manuscript describe simple, sensitive, rapid, accurate, precise and cost effective dual wavelength
spectrophotometric method for the simultaneous determination of Torsemide (TOR) and Amiloride HCI (AMI) in
combined tablet dosage form. The utility of dual wavelength data processing program is its ability to calculate
unknown concentration of components of interest in a mixture containing an interfering component. The principle
for dual wavelength method is —the absorbance difference between two points on the mixture spectra is directly
proportional to the concentration of the component of interest. The method was based on determination of
Torsemide at the absorbance difference between 258.20 nm and 297.40nm and Amiloride HCI at the absorbance
difference between 276.80 nm and 300 nm. The linearity was obtained in the concentration range of 5-25 ug/ml for
Torsemide and 5-25 ug/ml for Amiloride HCI. The accuracy and precision of the method was determined and
validated statically. The method showed good reproducibility and recovery with % RSD less than 2. Method was
found to be rapid, specific, precise and accurate, can be successfully applied for the routine analysis of Torsemide
and Amiloride HCI in bulk, and combined dosage form without any interference by the excipients. The method was
validated according to ICH guidelines.
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INTRODUCTION

Torsemide is a pyridine-sulfonyl urea. It is looprétic mainly used in the management of edemacéssa with
congestive heart failure and to reduce the swelling fluid retention caused by various medical [@wois,
including heart or liver disea$®.Its chemical name is. 1-{4-[(3-methylphenyl)amipgiidine-3-sulfonyl}-3-
(propan-2-yl)ure&@'The structure of Torsemide is shown in Fig 1.
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Fig 1. Structure of Torsemide

Amiloride HCI is an antikaliuretic-diuretic agens, a pyrazine-carbonyl-guanidine that is unrelathdmically to
other known antikaliuretic or diuretic agents. Aonitle is used in conjunction with diuretics to spgotassium
loss. It is the salt of a moderately strong basea(.7)® It is designated chemically as 3,5-diamino-6-otvb
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(diaminomethylene) pyrazine -2-carboxamide monobgtlioride, dehydratéThe structure of Amiloride HCI is
shown in Fig 2.
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Fig 2. Structure of Amiloride Hcl

NH,

Torsemide has been marketed in combination with Iéndie HCI in tablets for the treatment of essdntia
hypertension. Torsemide and Amiloride HCI is usedhbine in the treatment for management of primanyeh
tension and edema in congestive heart failure Afitee survey revealed that, Torsemide is offigiaUnited States
Pharmacopoei&”; Amiloride HCI is official in Indian Pharmacopoeiand United States Pharmacop&eta
However, the combination is not official in any pimacopoeia. On detailed literature survey, it wasntl that
through individually these drugs have been analyagdnany methods, but there is no method availédriehe
estimation of Torsemide and Amiloride HCI drugs ttre combine dosage form. Therefore, it was thought
worthwhile to develop simple, precise, accuratelWBtspphotometric method for simultaneous deterrionaof
Torsemide and Amiloride HCI in tablets. The progbseethod was applied to the determination of asaiyt
pharmaceutical preparations, with satisfactory lteMalidation was done with respect to variousgmaeters, as
required under ICH guideline.

MATERIALS AND METHODS

Instrumentation

A UV-visible spectrophotometer, model UV 1800 (Shdwmu) was used to measure absorbance of the ngsulti
solutions using UV-Probe software version 2.31. ifal analytical balance (Wenstar DA13-220) anttadonic
sonicator (Equitron) were used in the study.

Reagents and materials

Pure Torsemide (TOR) & Amiloride HCI (AMI) kindly ifjed as a gift sample by Intas (astron) pharma,
Ahemdabad, India and Vapi care pharma, Vapi, Inepectively. TORSINEX-A Tablet formulation procdrigom
local market. All analytical grade chemicals andvents were obtained from Merck (India). Methanskd as
solvent in the study. Borosil volumetric flasks ¥, 50,100 ml capacity and pipettes — 1ml, 5ml,10mebkers,
measuring cylinders etc.

Preparation of solutions

Preparation of Standard Stock Solutions

Torsemide (1000ug/ml)

Accurately weighed TOR (10 mg) was transferred fdanl volumetric flask, dissolved in methanol atidited to
the mark with same solvent to obtain a standarckstolution (100Qug/ml).

Amiloride HCI (1000 pg/ml)
Accurately weighed AMI (10 mg) was transferred tbGaml volumetric flask, dissolved in methanol atildited to
the mark with same solvent to obtain a standarckstolution (100Qug/ml).

Preparation of Working Standard Solutions
Torsemide (100ug/ml)
Standard Stock solution (5 ml) was transferred 50 anl volumetric flask and diluted up to the marikh methanol.

Amiloride Hcl (100 pg/ml)
Standard Stock solution (5 ml) was transferred 50 anl volumetric flask and diluted up to the marikh methanol.

Preparation of calibration curve

Calibration curve for Torsemide

Aliquots of working standard solution of TOR (106/ml) 0.5, 1, 1.5, 2 and 2.5ml were transferred mtseries of

10 ml volumetric flasks and volume was adjustethiomark with methanol to get concentrations 5,1820 and

25 pg/ml. Absorbance difference of each solution wassneed at 258.20nm and 297.40nm using methanol as a
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blank. Calibration curve was obtained by plottirgpective absorbance against concentratiopgiml and the
regression equation was computed.

Calibration curve for Amiloride HCI

Aliquots of working standard solution of AMI (1G®&/ml) 0.5, 1, 1.5, 2 and 2.5ml were transferred imtseries of
10 ml volumetric flasks and volume was adjustetheomark with methanol to get concentrations 5,1820 and

25 ug/ml. Absorbance difference of each solution waasneed at 276.80nm and 300nm using methanol ané.bl
Calibration curve was obtained by plotting respacabsorbance against concentratiopgfml and the regression
equation was computed.

Method

The working standard solutions of TOR and AMI wprepared separately in methanol having concentrati0
ug/ml and 10ug/ml respectively. They were scanned in the wagtemange of 200-400 nm. From the overlain
spectra, four wavelengths 258.20 nm, 297.40 nm,876m and 300 nm were selected for quantitatiothedrugs
by proposed dual wavelength spectrophotometric otetiihe quantitative determination of TOR is catroat by
measuring the absorbance difference value at baet2®8.20 nm and 297.40 nm where AMI have same bhaoe

at both the wavelength. The difference between2Z58m and 297.40 is directly proportional toconcatign of
TOR in the mixture. Thequantitative determinatidnAd/I is carried out by measuring the absorbandédince
value at 276.80 nm and 300 nm where TOR has saswlznce at both the wavelength. The differencevden
276.80 nm and 300 nm is directly proportional taaantration of AMI in the mixture.

Preparation of sample solution

For the estimation of the drug in tablet formulatitventy tablets were weighed and their averageghtevas
determined. The tablets were then finely powdefgzhropriate quantity equivalent to 10 mg TOR anth$ AMI
was accurately weighed. The powder was transfetwed00 ml volumetric flask and shaken vigorouslythwi
methanol for 15 min and the solution was sonicdtedl5 minutes and filtered through Whatman filpaper No.
41. Necessary dilutions are made with methanolie final concentration 2@/ml of TOR and 1@g/ml of AMI
respectively. The absorbance difference values vese at 258.20 nm and 297.40 for TOR and 276.8@muin300
nm for AMI by thus concentration was obtained blyism the regression line equations.

Method Validation®
The developed method was validated with respedinéarity, accuracy, intraday and interday precisibmit of
detection (LOD) and limit of quantitation (LOQ)ic@rdance with the ICH guideline.

Linearity and Range

Linearity was studied by preparing standard sohgtiat 5 different concentrations. The linearity ganfor
Torsemide and Amiloride HCI were found to be 5t2Bml and 5- 25ug/ml respectively. Linearity was assessed in
the terms of slope, intercept and correlation d¢oieffit for both the drugs.

Precision

The precision of an analytical procedure expretigesloseness of agreement (degree of scattergbater series of
measurements obtained from multiple sampling ofsdume homogeneous sample under the prescribedtioosdi
Precision may be considered at three levels: rap#éiy, intermediate (intraday) precision and w@gucibility
(interday precision).

1)Intraday Precision

Solutions containing 10, 15, 2@/ml of TOR and 10, 15, 20g/ml of AMI were analysedthree times on the same
day and %R.S.D was calculated.

2)Interday Precision

Solutions containing 10, 15, 2@/ml of TOR and 10, 15, 2Qg/ml of AMI were analyzed on three different
successive days and %R.S.D was calculated.

3)Repeatability

Method precision of experiment was performed byapring the standard solution of TOR ({1&'ml) and AMI (15
ng/ml) for six times and analysed as per the proppasethod. Coefficient of variation (%CV) was not nedhan
2%.

Accuracy

Accuracy expresses the closeness of agreement dretilve value which is accepted either as a coromaititrue
value or an accepted reference value and the Yalunl. Recovery studies were carried out by additibstandard
drug to the sample at 3 different concentratioreley(80%, 100%, 120%) taking into considerationcpetage
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recovery of added bulk drug samples. The experimet repeated three times by spiking previouslylyaed
samples of tablet with three different concentragiof standards.

Limit of Detection (LOD)
Limit of detection can be calculated using follogiequation as per ICH guidelines.

LOD =3.3x(N/S)

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

Limit of Quantification (LOQ)
Limit of quantification can be calculated usingléeling equation as per ICH guidelines.

LOQ=10x (N/S)

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

RESULTS AND DISCUSSION

Selection of wavelength for simultaneous estimatioof TOR and AMI

To determine the wavelength for measurement, TORu#ml) and AMI (10 pg/ml) solutions were scanned
between 400-200 nm. Absorbance difference werem@itaat theirimax 258.20 nm and 297.40 nm for TOR and
276.80nm and 300nm for AMI respectively.

METHOD VALIDATION

Linearity & Range

The linearity of TOR and AMI was found to be in tf@nge of 5-25ug/ml and 5-25.g/ml respectively. Calibration
curve of TOR and AMI are shown in Figure 6 and 3pestively. Linear regression analysis data andnsany of
validation for TOR and AMI are shown in Table 1.

Precision

1. Intraday Precision

The data for Intraday precision for TOR and AMlirisrange of % RSD was found to be0.25-1.01% for T&R
258.20nm -297.40nm and 0.61-1.29% for AMI at 276r80300nm.

2. Interday Precision

The data for Intraday precision for TOR and AMlinsrange of % RSD was found to be 0.48-1.19% folRT&
258.20nm -297.40nm and0.30-0.93% for AMI at 276r80800nm.

3. Repeatability

The data for repeatability for TOR and AMI was fduto be 1.07% for TOR at 258.20nm -297.40nm a®d%.
for AMI at 276.80nm- 300nm.

Accuracy

Accuracy of the method was confirmed by recovenggtfrom marketed formulation at three levels (8%0%,
and 120%) of standard addition. Percentage recdeeryOR and AMI were found to be in the range 8f(% —
101.66% and 99.88 - 101.00%.Data indicating regowtundies of Torsemide and Amiloride HCI are shawn
Table 2.

LOD and LOQ
LOD values for TOR and AMI were found to be Quganl and 0.28g/ml respectively. LOQ values for TOR and
AMI were found to 2.58g/ml and 0.7Lg/ml respectively.

Analysis of Marketed formulation
Applicability of the proposed method was tested amalyzing the commercially available tablet fornigla.
(TORSINEX-A). It is shown in Table: 3.
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Table 1: Regression analysis data and summary of kdation parameters for the proposed method

Parameters TOR AMI
Wavelength (nm) 258.20- 297.40 276.80-300
Beer's Law Limit {1ig/ml) 5-25 5-25
Regression equation (y=a +bg) y =0.0155x + D10l y = 0.0399x + 0.010¢
Slope (b) 0.0155 0.0399
Intercept (a) 0.0171 0.0106
Correlation Coefficient (r2) 0.9997 0.9992
Repeatability (% RSD, n=6) 1.07 0.91
Interday (n=3) (% RSD) 0.48-1.19 0.30-0.93
Intraday(n=3) (% RSD) 0.25-1.01 0.61-1.29
LOD(ug/ml) 0.83 0.23
LOQ (ug/ml) 2.53 0.71

Table :2 Data indicating recovery studies of Torsemde and Amiloride HCI

Amount of drug Total amount found
0, 0,
OoLevel of recovery | Amount of drug taken (ug/ml) added fug/mi) (ug/ml) + S.D. (n=3) % Recovery
TOR AMI TOR AMI TOR AMI TOR AMI
80% 10 5 8 8 18.30+0.0008  8.99+0.0008 101|66 9997
100% 10 5 10 10 19.60+0.0021 10.10+£0.0004 98/05 .2E0[L
120% 10 5 12 12 21.8040.0020 11.01+0.0008 99(09 .0POD
Table: 3 Analysis of marketed formulation
Tablet Drug Label claim (mg) | Amount found (mg) | % label claim
Toesinex-A Torsemide 10 9.95:0.0004 99.5
Amiloride HCI 5 4.95-0.0061 99.01
2.000 T T T
258 20nm and
297 40nmm for AMNI
27680 nm and
300 nm for Tor
1.500 -
1.000 -
0.500 =
0.000 L L L
200.28 250.00 200.00 250.00 400.00
nm.
Figure 3: Overlain Spectra of TOR (2@g/ml) and AMI (10 pg/ml)
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Figure 4: Spectra of Torsemide and Amiloride HCI fa different conc. At 276.80 nm and 300 nm where TORas same absorbance and
AMI has different absorbance
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Figure 5: Spectra of Amiloride HCI and Torsemide fa different conc. At 258.20nm and 297.40nm where AMhas same absorbance and
TOR has different absorbance
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Figure 6: calibrationcurve for Amiloride HCI
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Figure 7: Calibration curve for Torsemide
CONCLUSION

A simple, rapid, accurate and precise spectrophetiagcnmethod has been developed and validatechéordutine
analysis of torsemide and amiloride HCI in API aaldlet dosage forms. The spectrophotometric meithsditable
for the simultaneous determination of Torsemide Amdloride HCI in multi-component formulations wiht
interference of each other. The dual wavelengthhotets rapid, simple and sensitive. The developethod is
recommended for routine and quality control analysfi the investigated drugs in two component phagutical
preparations.
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