Academie Sclenees

ISSN- 0975-1491

International Journal of Pharmacy and Pharmaceutical Sciences

Yol 4, Issue 4, 2012

Research Article

DEVELOPMENT AND VALIDATION OF SPECTROPHOTOMETRIC METHODS FOR
SIMULTANEOUS ESTIMATION OF FUROSEMIDE AND SPIRONOLACTONE IN COMBINED
TABLET DOSAGE FORM

HARDIK PATEL*, SAGAR SOLANKI

Department of Pharmaceutical Chemistry, K. B. Raval College of Pharmacy, Shertha, Gandhinagar 382423, Gujarat, India.
Email: hardik1928@gmail.com

Received: 07 Mar 2012, Revised and Accepted: 23 May 2012

ABSTRACT

A simple, economical, precise and accurate method for simultaneous determination of Furosemide and Spironolactone in combined dosage form has
been developed. First order Derivative spectroscopy method (Method A) and Absorbance Ratio (Q-Absorbance) method (Method B) were used. The
amplitudes at 350 nm and 250.80 nm in the first order derivative spectra were selected to determine Furosemide and Spironolactone, respectively
and wavelength ranges 261.21 nm (iso-absorptive point) and 276 nm (Amax of Furosemide) were selected for Absorbance ratio (Q- Absorbance)
method. Beer’s law is obeyed in the concentration ranges of 2-10 pg/ml and 5-25 pg/ml for Furosemide and Spironolactone for Derivative method
as well as Absorbance ratio method. The % assay for commercial formulation was found to be in the range 98.25% - 102% for Furosemide and
98.8-100.9 % for Spironolactone by the proposed methods. Recovery was found in the range of 98.25-100.00 for Furosemide and 100.88-101.46 %
for Spironolactone by first order derivative spectroscopic method and 99.24-102% for Furosemide and 98.8-100.55% for Spironolactone by
Absorbance ratio method for both the Formulations. The results of analysis have been validated statistically and recovery studies confirmed the
accuracy and reproducibility of the proposed methods which were carried out according to ICH guidelines.
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INTRODUCTION

Furosemide is chemically 4-Chloro-2-(furan-2-ylmethylamino)-5-
sulfa Moylbenzoic acid. Furosemide, an anthranilic acid derivative, is
a potent diuretic that inhibits the active reabsorption of chloride in
the diluting segment of the loop of Henle, thus preventing the
reabsorption of sodium, which passively follows chloride. It is an
official drug in IP & BP. Few analytical methods by RP-HPLC and
spectrophotometric methods using pharmaceutical dosage forms
have been reported for the estimation of Furosemide.
Spironolactone is a synthetic 17-lactone drug that is a renal
competitive aldosterone antagonist in a class of pharmaceuticals
called potassium-sparing diuretics, used primarily to treat heart
failure, ascites in patients with liver disease, low-renin hypertension,
hypokalemia and Conn's syndrome. It is an official drug in IP and BP.
There are very few analytical methods reported for the estimation of
Spironolactone which includes HPLC, Spectrophotometry.

The combination of Furosemide and Spironolactone is very useful in
the treatment of heart failure. Spironolactone prevents
hypokalaemia due to Furosemide in their combined dosage forms.
On literature survey, it was found that only Ratio Spectra Derivative
Spectrophotometry method has been reported for the simultaneous
estimation of Furosemide and Spironolactone in combined dosage
form and no method is available in the pharmacopoeias.

MATERIALS AND METHODS
Instrumentation

An UV-Visible double beam spectrophotometer (SHIMADZU 1800)
with 10 mm matched quartz cells was used. Al weighing were done
on electronic balance (Model Shimadzu AUW-220D), Ultrasonicator
model 5.5L150H were used.

Reagents and chemicals

Spectroscopic grade Methanol was purchased from LOBA Chemie
Pvt. Ltd, Mumbai. Tablet used for analysis was Spiromide
manufactured by RPG Life sciences, Ankleshwar, India containing
Furosemide 20mg and Spironolactone 50 mg per tablet. API of
Furosemide was kindly supplied as a gift sample by Nucleus Heem-
Deep organics, Ankleshwar, Gujarat. Spironolactone was gifted by
Torrent RPG life sciences, Ankleshwar, Gujarat.

Preparation of Standard Stock Solutions and Calibration Curve

Standard stock solution of pure drug containing 1000 pg/ml of
Furosemide and 1000 pg/ml of Spironolactone were prepared
separately in the methanol. These stock solutions were used to
prepare series of solutions with conc. 2-10 pg/ml and 5-25 pg/ml of
Furosemide and Spironolactone respectively for method A and
method B and were used to prepare calibration curve.

Method A: First Order Derivative Spectroscopy

To determine derivative amplitude for Furosemide and
Spironolactone solution of increasing concentrations of Furosemide
and Spironolactone were prepared in combination and scanned in
UV spectrum in the range 200 - 400 nm at 0.2 band width and 200
nm/min scan speed parameter. These spectrums were converted to
first order derivative spectra by using instrument mode with filter
size 5 and interval 1.0. After observing the derivative amplitude of
first order derivative spectra, it was observed that the first
derivative spectra of Furosemide and Spironolactone showed zero
crossing points (Fig.1). The shape of the first derivative spectra is
adequate for determining Spironolactone in the presence of
Furosemide and vice versa. Spironolactone was determined by
measurement of its D1 amplitude at the zero crossing point of
Furosemide at 250.80 nm, While Furosemide was determined by
measurement of its D1 at zero crossing point of Spironolactone at
350 nm.

Method B: Absorbance Ratio (Q - Absorbance) Method

It uses the ratio of absorbencies at two selected wavelengths, one
which is an isoabsorptive point and other being the A-max of one of
the two components. From the overlay spectra of two drugs, it is
evident that Furosemide and Spironolactone show an isoabsorptive
point at 261.21 nm (A1). The second wavelength used is 276 nm
(A2), which is the A-max of Furosemide. Five working standard
solutions having concentration 2, 4, 6, 8, 10 pg/ml for furosemide
and 5, 10, 15, 20, 25 pg/ml for Spironolactone were prepared in
methanol and the absorbencies at 261.21 nm (isoabsorptive point)
and 276 nm (A-max of Furosemide) were measured and absorptivity
coefficients were calculated using calibration curve.

Absorptivity = Absorbance/ Concentration of that component in
gm/100 ml.



The concentration of two drugs in the mixture can be calculated

using following equations.

Crurosemide = [(Qm — Qspiro) / (QFuro —Qspiro)] * A1/aX1uwwewrenees

CSpironolactone = (Al/ﬁXl) = CFuro weevereennes
Where, A1 and A; are absorbencies of mixture at 261.21 nm and 276 nm;

aX: and aYi are absorptivities of Furosemide and Spironolactone at

261.21 nm;

1)
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aX: and aY: are absorptivities of Furosemide and Spironolactone
respectively at 276 nm.

Where,

Qu=Az2/ A,

Qruro = aXz / aX1 and
Qspiro=aYz2 / aY1.
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Fig. 1: Overlay derivative spectra of furosemide 4 pg/ml and spironolactone 10 pg/ml
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Fig. 2: Overlay spectra of furosemide 4 pg/ml and spironolactone 10 pg/ml
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Preparation of Sample Stock Solution and Formulation analysis

A quantity of powder from twenty tablets / capsules equivalent to
20 mg of furosemide (50 mg of Spironolactone) was weighed and
transferred to 25 ml flask containing 20 ml of methanol and
ultrasonicated for 30 min and centrifuged for 10 min at 10000 RPM.
Supernatant was transferred to 25 ml volumetric flask and volume
was made up to mark. The solution was filtered and suitably diluted
with methanol to have 4 pg/ml of Furosemide (10 pg/ml of
Spironolactone) for method A and method B, respectively and
samples were analyzed by the proposed methods. To determine
uniformity of content ten tablets were analyzed individually by
following above procedure and assay values were calculated.
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Precision of the Method

To study intraday precision, method was repeated 5 times in a day
and the average % RSD was calculated by method A and B,
respectively. Similarly the method was repeated on five different
days and average % RSD was calculated (Table 1). These values
confirm the intra and inter day precision.

Recovery studies

The accuracy of the proposed methods was checked by recovery
study, by addition of standard drug solution to preanalysed sample
solution at three different concentration levels (50 %, 100 % and
150 %) within the range of linearity for both the drugs (Table 2).

Table 1: Results of Validation Parameters for First Order Derivative Method

Parameters Furosemide Spironolactone
Beer’s law range 2-10 pg/ml 5-25 pug/ml
Wavelength (nm) 350 250.60
Correlation Coefficient 0.998 0.998
Slope 0.0008 0.0022
Intercept 0.0002 0.0005
LOD (pg /ml) 0.825 0.75

LOQ (ng /ml) 2.475 2.26

% RSD

Intraday precision 0.29-1.37 0.28-1.35
Interday precision 0.8-1.62 0.9-1.64

LOD=limit of detection; LOQ=limit of quantification; (%RSD) = % relative standard deviation

Table 2: Results of Validation Parameters for Absorbance ratio method

Parameters Furosemide Spironolactone
Beer’s law range 2-10 pg/ml 5-25 pg/ml
Wavelength (nm) 276 237
Correlation Coefficient 0.996 0.9938
Slope 0.075 0.062
Intercept -0.017 0.065
LOD (pg/ml) 0.025 0.931
LOQ (ng/ml) 0.076 0.093
% RSD
Intraday precision 0.09-1.181 0.863-1.585
Interday precision 0.096-1.623 0.044-1.22
Table 3: Results of simultaneous estimation of marketed formulation for Method A & B

Method Label claim (mg) Amount found (mg)* % Label claim

Furo spiro Fur Spiro Furo Spiro
A 20 50 19.65 50.45 98.25 100.9
B 20 50 20.4 49.4 102.00 98.8

*Each value is a mean of six observations.

Table 4: Results of Recovery studies of Furosemide and Spironolactone

Method Level of Amount Amount added Total amount found % recovery
recovery taken(pug/ml) (ug/ml) (ng/ml)*
Furo Spiro Furo Spiro Furo Spiro Furo Spiro
1 0% 4 10 0 0 3.937 10.09 98.25 100.9
50% 4 10 2 5 6.00 15.22 100 101.46
100% 4 10 4 10 7.87 20.22 98.37 101.1
150% 4 10 6 15 9.87 25.22 98.7 100.88
2 0% 4 10 0 0 4.08 9.88 102.00 98.8
50% 4 10 2 5 6.0168 14.814 100.28 98.76
100% 4 10 4 10 7.98 19.95 99.86 99.76
150% 4 10 6 15 9.924 25.13 99.24 100.55

*Each value is a mean of three observations
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CONCLUSION

These validated methods are new, rapid, accurate, precise, sensitive,
and reproducible and can be employed for routine analysis for
simultaneous estimation of Furosemide and Spironolactone in
combined dosage form.

ACKNOWLEDGEMENT

The authors are thankful to the Principal and management,
K.B.Raval college of Pharmacy, Shertha, Gandhinagar (Gujarat), India
for providing the required facilities to carry out this research work.
Also thankful to Heem-deep organics, Ankleshwar and RPG Life
sciences, Ankleshwar to providing Furosemide and Spironolactone

APL

REFERENCE

1.  http://en.wikipedia.org/wiki/Furosemide.

2. Dimock K; Rang HD, Dale MM, Rithel SM, Flower R]. Rang and
Dale’s pharmacology. 6t ed. London: Elsevier; 2007. p. 375.

3. Indian Pharmacopoeia. Indian Pharmacopoeia Commission,
Ghaziabad; 2010 vol 2. P.1391.

4.  British Pharmacopoeia. Ph Euro monograph 1590. London,
Medicines and health care products regulatory agency (MHRA);
2003 vol 1. p.854.

5.  http://en.wikipedia.org/wiki/Spironolactone.

6. Joel GH, Lee EL, Alfred GG. Goodman and Gilman's the
pharmacological basis of therapeutics. 11t Ed. New York: Mc
Graw Hill; 2001. p. 743,853.

7. Indian Pharmacopoeia. Indian Pharmacopoeia Commission,
Ghaziabad; 2010 vol 3. p.2147.

8.  British Pharmacopoeia. Ph Euro monograph 1590. London,
Medicines and Health care products Regulatory Agency
(MHRA); 2003 vol 2. p.1742.

9. O’Neil MJ]. The Merck index- an encyclopedia of chemicals,
drugs and biological. 13t Ed. New Jersy: Merck and Co., INC.
p.764, 1562.

10. Sweetman SC. Martindale; the complete drug reference. 331 ed.
London: Pharmaceutical press; 2002. P.893-6,973-5.

11. Dias ILT, Martins JLS, Neto GO. Determination of furosemide by
first-derivative spectrophotometric method. Anal Lett. 2005;
38:1159-66.

12. Carda-Broch S, Esteve-Romero ], Ruiz-Angel M], Garcia-

Alvarez-Coque MC. Determination of furosemide in urine

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Int ] Pharm Pharm Sci, Vol 4, Issue 4, 383-386

samples by direct injection in a micellar liquid
chromatographic system. Analyst. 2002 Jan; 127(1):29-34.
Nagori BP, Renu S. RP-HPLC method for simultaneous
estimation of furosemide and amiloride hydrochloride in tablet
formulation. Indian ] Pharm Sci. 2010; 72:384-7.

Semaan FL, Cavalheiro EDG. Spectrophotometric determination
of furosemide based on its complexation with Fe (iii) in
ethanolic medium using a flow injection procedure. Anal Lett.
2006; 39:2557-67.

Ferraro MC, Castellano PM, Kaufman TS. A spectrophotometric-
partial least squares (PLS-1) method for the simultaneous
determination of furosemide and amiloride hydrochloride in
pharmaceutical formulations. ] Pharm Biomed Anal. 2001 Oct;
26(3):443-51.

Dinc E, Ustundag O. Spectophotometric quantitative resolution
of hydrochlorothiazide and spironolactone in tablets by
chemometric analysis methods. Farmaco. 2003; 58; 1151-61.
Kaukonen AM, Vuorela P, Vuorela H, Mannermaa JP. High-
performance liquid chromatography methods for the
separation and quantitation of spironolactone and its
degradation products in aqueous formulations and of its
metabolites in rat serum. ] Chromatogram A. 1998; 797:271-
81.

Dinc E, Baleanu D, Ustundag O. An approach to quantitative
two-component analysis of a mixture containing
hydrochlorothiazide and spironolactone in tablets by one
dimensional continuous daubechies and biorthogonal
wavelet analysis of UV spectra. Spectroscopy letters. 2003;
36:341-55.

Millership JS. Ratio spectra derivative spectrophotometry for
the determination of furosemide and spironolactone in a
capsule formulation. Farmaco. 2005; 60:333-8.

Baranowska I, Wilczek A, Baranowski ]. Rapid UHPLC method
for simultaneous determination of Vancomycin, Terbinafine,
Spironolactone, Furosemide and their metabolites. Anal sci.
2010; 26(7):755-9.

Ravichandran V, Shalini S, Sundaram KM, Harish
Rajak.Validation of Analytical methods - Strategies and
importance Int ] Pharm Pharm Sci 2010;2(3) :18-22

Mishra P, Shah K, Gupta A Spectrophotometric methods for
simultaneous estimation of Nebivolol Hydrochloride and
Amlodipine Besylate in tablets Int ] Pharm Pharm Sci
2009;1(2) :55-61.

386



