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ABSTRACT

A simple, accurate and precise UV Spectrophotometric method (Simultaneous Equation Method) developed for the simultaneous
estimation of Atorvastatin calcium and Irbesartan in pharmaceutical dosage form. The drugs were determined by Absorptivity values of
Atorvastatin calcium and Irbesartan at selected wavelength 246nm and 228nm for ATOR and IRBE respectively. In this method drugs obey Beer’s
law using the concentration range 6-26µg/ml and 8-18µg/ml for ATOR and IRBE respectively. The correlation coefficient of ATOR and IRBE was
found to be 0.992 and 0.996 respectively. The results of Recovery study for ATOR and IRBE were found to be within range of 98-102%. Precision
study showed that %RSD was within range of acceptance limits (<2%). The method was validated as per ICH Q2 (R1) guideline.
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INTRODUCTION

Atorvastatin Calcium 7-[2-(4-fluorophenyl)-3-phenyl-4-(phenylcarbamoyl)-5-(propan-2-yl)-1H-pyrrol-1-yl]-3,5-dihydroxyheptanoate [Fig. 1a], a HMGCoA reductase inhibitor. It is for thetreatment of dyslipidemia and the prevention of cardiovasculardisease(heart attack, stroke, Myocardial infarction and strokeprophylaxis in patients with type II diabetes). ATOR is official in IP,BP and USP [1-3]. Irbesartan 2-butyl-3-({4-[2-(2H-1,2,3,4-tetrazol-5yl)phenyl]phenyl}methyl)-1,3-diazaspiro[4.4]non-1-en-4-one [Fig.

1b] is potent Adrenergic alpha-Agonists Both drugs are formulatedtogether in the form of tablet dosage form for treatment ofhypertension. The chemical structures of both drugs [4-7] wereshown in figure 1. Irbesartan is a nonpeptide tetrazole derivativeand an angiotensin II antagonist that selectively blocks the bindingof angiotensin II to the AT1 receptor. It is used for the treatment ofhypertension, as well as diabetic nephropathy with an elevatedserum creatinine and proteinuria (>300 mg/day) in patients withtype 2 diabetes and hypertension.

(a) (b)

Fig. 1: Chemical structure of (a) Atorvastatin Calcium and (b) IrbesartanFrom literature survey it reveals that various analyticalmethods have been reported for estimation of Atorvastatin calciumand Irbesartan individually or in combination with other drugseither as API or in pharmaceutical dosage form. So the purpose ofthis work was to develop a simple, precise, accurate and sensitiveSimultaneous Equation Method for determination of Atorvastatincalcium and Irbesartan in pharmaceutical dosage form.
MATERIALS AND METHODS

Instruments:The instrument used was double beam UV- visiblespectrophotometer (Shimadzu, model 1800, software: UV-Probe2.34) having two matched quartz cell with 1 cm path length.Sonication of sample solutions was done using ultrasonic cleaner.
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Materials:Atorvastatin Calcium (ATOR) drug sample was procuredfrom Unicure Pharmaceuticals, Vadodara and Irbesartan (IRBE)drug sample was gifted by Alembic Pharma, Vadodara.
Method:
Preparation of standard stock solution:The stock solution having 1000µg/ml concentration ofATOR and IRBE were prepared separately by dissolving accuratelyweighed 100mg of both drugs in 100 ml methanol. Further dilutionsof standard stock solutions of both drugs were made with methanolto get the working standard stock solutions of 100µg/mlconcentration of ATOR and 100µg/ml IRBE.
Method Development (Simultaneous Equation Method):
Selection of scanning range and sampling wavelength:The standard stock solution of ATOR and IRBE werediluted with methanol individually to get the concentration of10µg/ml for both and was scanned in UV range 200-400 nm. Theλmax of both the drugs were found to be 246nm and 228nmrespectively for ATOR and IRBE respectively in normal UV spectrashown in figure 2.
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Development of Simultaneous Equation Method:
Preparation of Calibration curve:Appropriate volume of aliquots from standard stocksolutions of ATOR and IRBE were transferred to differentvolumetric flasks of 10 ml capacity. The volume was adjusted to themark with the methanol to obtain concentration of 6, 10, 14, 18, 22and 26µg/ml for ATOR and 8, 10, 12, 14, 16, 18 µg/ml for IRBErespectively. The absorbance vs. concentration was plotted at 246and 228nm. The straight-line equation was determined.
Simultaneous Equation Method:The method was based on the absorption of drugs (X andY) at the maximum wavelength. Other quantification analyses ofATOR and IRBE in Synthetic mixture were performed with thefollowing equations [8, 9]:CX = (A2ay1- A1ay2)/ ax2ay1-ax1ay………….. (1)CY = (A1ax2 – A2ax1)/ ax2ay1-ax12ay.………… (2)Where CX and CY2 are the concentrations of X and Y drugsrespectively in the diluted sample; ax1 and ax2 are absorptivity of Xat λ1 and λ2; and ay1 and ay are absorptivity of Yat λ1 and λ2. Theabsorbance of the dilute samples at λ1 and λ2 are A1 (A1= ax1bCx+ay1bcy) and A2 (A2= ax2bCx+ ay2bcy) respectively.
Method Validation:The above proposed method was validated as per the ICHQ2 (R1) guidelines for validation of analytical procedures [10] inorder to determine the linearity, Accuracy, Precision, LOD and LOQ.
Linearity and Range:Calibration curve constructed was linear over a selectedrange of 6-16µg/ml for ATOR and 8-18 µg/ml for IRBE. Thecalibration curve of absorbance Vs concentration plotted was shownin figure 4 and 5. Each concentration was repeated six times.Correlation coefficient and regression line equations for ATOR andIRBE were calculated and were shown in table no.1.
Accuracy: The accuracy of the developed method was determinedby finding out the amount of recovery of Atorvastatin Calcium andIrbesartan. For the accuracy standard addition method was usedwhere, as known amount of ATOR and IRBE were added to theknown concentration (6µg/ml ATOR and 8µg/ml IRBE). The amountrecovered was found by measuring the absorbance of the solutionand was expressed as mean recovery of samples with upper andlower limits of percent relatives of standard deviation. Recoverywas done at three different levels i.e. 80%, 100% and 120%, withinthe linearity range of both the drugs.
Precision:
Repeatability (n=6):For the repeatability study, from the working stocksolution, appropriate volume of solution was transferred to a 10 mlvolumetric flask and diluted upto mark with methanol such that itgives the concentration of 10µg/ml and 10µg/ml of ATOR and IRBE

respectively. The absorbance of the solutions was measured at246nm and 228nm respectively. The procedure was repeated sixtimes and % RSD was calculated and shown in table no. 3.
Intraday Precision (n=3):From the working stock solution, appropriate volume ofsolution was transferred to a 10 ml volumetric flask and diluted upto mark with methanol such that it gives the concentration of 10, 14and 18µg/ml of ATOR and 10, 12, and 14µg/ml of IRBE. Thesolutions were analysed three times on the same day and % RSDwas calculated and shown in table no. 3.
Interday Precision (n=3):From the working stock solution, appropriate volume ofsolution was transferred to a 10 ml volumetric flask and diluted upto mark with methanol such that it gives the concentration of 10, 14and 18µg/ml of ATOR and 10, 12, and 14µg/ml of IRBE. Thesolutions were analysed three times on three different days and %RSD was calculated and were shown in table no. 4.
Limit of Detection (LOD) and Limit of Quantification (LOQ):Limit of detection (LOD) is the minimum concentration ofthe analyte in the sample which IRBE be analysed by the instrument.Limit of quantification (LOQ) is the minimum concentration of theanalyte that IRBE be reliably quantified. The Limit of detection(LOD) and Limit of quantification (LOQ) were measured usingfollowing formula. The values of LOD and LOQ for ATOR and IRBEwere shown in table no. 5.LOD = 3.3 × (SD/Slope)LOQ = 10 × (SD/Slope)Where, SD = Standard deviation of the Y- intercepts of the 6calibration curves.Slope = Mean slope of the 6 calibration curves.
Estimation of Atorvastatin Calcium and Irbesartan in
Pharmaceutical dosage form:Combination containing both Atorvastatin Calcium andIrbesartan were used for the study. Combine solution equivalent to150mg of Atorvastatin Calcium and 20mg of Irbesartan andtransferred in to a 100 ml volumetric flask to bring both drugs in75:10 ratio and stock solution of this was prepared in methanol,sonicated for 15 min, the volume was adjusted up to the mark withsame solvent.  This stock solution contains Atorvastatin Calcium1500µg/ml and Irbesartan 20µg/ml. Then the appropriate dilutionof 15µg/ml (ATOR) and 2µg/ml (IRBE) was made using methanol assolvent. All the determinations were carried out in triplicate. Theabsorbance of the prepared solutions was measured at 228nm and246nm and then the concentration of both the drug was calculatedusing the equation of the straight line representing the calibrationcurves for Atorvastatin Calcium and Irbesartan. The amount of thedrug found in Combined Dosage form calculated was shown in tableno. 6.

RESULT

Fig. 2: Overlay spectra of ATOR(10µg/ml) and IRBE(10µg/ml) in methanol
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Fig. 3a: Overlain linearity spectra of ATOR in methanol.

Fig. 3b: Overlain linearity spectra of IRBE in methanol.

Fig. 4: Linearity graph of ATOR at 246nm and 228nm Fig. 5: Linearity graph of IRBE at 246nm and 228nm

Table No. 1: Optical Characteristics
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Table No. 2: Results of Recovery studies

Table No. 3: Repeatability, Inter-day and Intra-day precision of ATOR and IRBE

*SD = standard deviation, ABS = Absorbance

Table No. 4: Analysis of Pharmaceutical dosage form

Table No. 5: Limit of detection (LOD) and Limit of Quantification (LOQ)

DISCUSSION

The present paper describes the estimation of ATOR andIRBE in combination by Simultaneous Equation method. The Beer-Lambert’s concentration range was found to be 6-21µg/ml and 3.2-11.2µg/ml for both drug ATOR and IRBE at 235nm and 255nmrespectively. The correlation coefficient was found to be 0.999 forATOR and 0.998 for IRBE for proposed method. Precision wasdetermined by studying repeatability, intraday and interdayprecision. The standard eviation and Relative standard deviation(%RSD) were calculated for both the drugs. The % RSD for proposedmethod were found to be not more than 2.0% which indicates goodintermediate precision. The values of LOD and LOQ were0.186417µg/ml and 0.564901µg/ml for ATOR and 0.115876 µg/mland 0.35114µg/ml for IRBE respectively.
CONCLUSION

A simple, accurate and precise UV Spectrophotometricmethod (Simultaneous equation method) has been developed forthe estimation of ATOR and IRBE in Synthetic mixture. It hasadvantage that it eliminates the spectral interference from one ofthe two drugs while estimating the other drug at selectedwavelength.
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