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ABSTRACT

UV spectrophotometric method has been developed using Water as a solvent in First Order Derivative method determination wascarried out at 262.33 nm λmax ZCP of Naltrexone and 227.19nm λmax ZCP of Bupropion. The calibration curves were linear 10-60 µg/ml and1-6 µg/ml for Bupropion and Naltrexone at their respective wavelength. Both the drugs were found in good agreement with the label claimedin the marketed formulation. In Combination both the drugs were estimated as 98.6% and 99.4%  Bupropion and Naltrexone respectively. Inthis method drugs obey Beer’s law using the concentration range 10-60µg/ml and 1-6 for BUP and NAL respectively. The correlationcoefficient of BUP and NAL was found to be 0.999 and 0.999 respectively. The results of Recovery study BUP and NAL were found to be withinrange 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

NTX is chemically, (5a)-17-(cyclopropylmethyl)-4, 5-epoxy-3, 14-dihydroxymorphinan-6-one hydrochloride used in thetreatment of alcoholism and as narcotic antagonist major metaboliteof naltrexone, 6-ß-naltrexol, is also an opiate antagonist and maycontribute to the antagonistic activity of the drug. BUP is chemically,(±)-2-(tert-butylamino)-1-(3chlorophenyl) propan-1-one, anatypical antidepressant and smoking cessation aid. The increase innorepinephrine may attenuate nicotine withdrawal symptoms andthe increase in dopamine at neuronal sites may reduce nicotinecravings and the urge to smoke it acts as a norepinephrine anddopamine reuptake inhibitor as well as α3 ß4 nicotinic receptorantagonist [1,3]. Presently, combination of these two drugs as acontrolled release tablet is under clinical trials for the treatment ofobesity. Both drugs are formulated together in the form of tabletdosage form for treatment of Obesity. The chemical structures ofboth drugs [4-9] were shown in Fig. 1.

Fig. 1: Chemical structure of (a) Bupropion and (b) NaltrexoneFrom literature survey it reveals that various analyticalmethods have been reported for estimation of Bupropion andNaltrexone individually or in combination with other drugs either asAPI or in pharmaceutical dosage form. So the purpose of this workwas to develop a simple, precise, accurate and sensitiveSimultaneous Equation Method for determination of Bupropion andNaltrexone in Combination.
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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.
Materials:Bupropion (BUP) drug sample was procured from CadilaPharmaceuticals, Ahmedabad and Naltrexone (NAL) drug samplewas gifted by Intas Pharmaceutical, Ahmedabad.
Method:
Preparation of standard stock solution:The stock solution having 1000µg/ml concentration ofBup and NAL were prepared separately by dissolving accuratelyweighed 100mg of both drugs in 100 ml Water. Further dilutions ofstandard stock solutions of both drugs were made with Water to getthe working standard stock solutions of 100µg/ml concentration ofBUP and NAL.
Method Development (First Order Derivative Method):
Selection of scanning range and sampling wavelength:The standard stock solution of BUP and NAL were dilutedwith Water individually to get the concentration of 10µg/ml for bothand was scanned in UV range 200-400 nm. The λ of both the drugswere found to be 250nm and 281nm respectively for BUP and NALrespectively in normal UV spectra shown in figure 2.
Development of First order derivative spectra:The spectral data was then processed to obtain first orderderivative spectrum at wavelength interval of 2nm for the range of200-400nm. It was observed that BUP shows ZCP at 227.19nm andNAL showed ZCP at 262.33nm. At ZCP of BUP (227.19nm), NALshowed a measurable dA/d λ where at ZCP of NAL (262.33nm).BUPshowed showed a measurable dA/d λ. Hence thw wavelengths227.19nm and 262.33nm were selected as wavelengths fordetermination of BUP and NAL first order derivative methodrespectively shown in Fig. 3.
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.
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Linearity and Range: Calibration curve constructed was linear overa selected range of 10-60µg/ml for BUP and 1-6µg/ml for NAL. Thecalibration curve of absorbance against concentration plotted wasshown in figure 4 and 5. Each concentration was repeated six times.Correlation coefficient and regression line equations for BUP andNAL 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 Bupropion and Naltrexone.For the accuracy standard addition method was used where, asknown amount of BUP and NAL were added to the knownconcentration (22.5µg/ml BUP and 2µg/ml NAL). 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 workingstock solution, appropriate volume of solution was transferred to a10 ml volumetric flask and diluted up to mark with methanol suchthat it gives the concentration of 22.5µg/ml and 2µg/ml of BUP andNAL respectively. The absorbance of the solutions was measured at262.33nm and 227.19nm respectively. The procedure was repeatedsix times and % RSD was calculated and shown in Table no. 3.
Intraday Precision (n=3): From the working stock solution,appropriate volume of solution was transferred to a 10 mlvolumetric flask and diluted up to mark with Distil.Water such thatit gives the concentration of 10, 20 and 30µg/ml of BUP and 1, 2, and3µg/ml of NAL. The solutions were analysed three times on thesame day and % RSD was calculated and shown in Table no. 3.
Interday Precision (n=3): From the working stock solution,appropriate volume of solution was transferred to a 10 mlvolumetric flask and diluted up to mark with Distil.Water such thatit gives the concentration of 10, 20 and 30µg/ml of BUP and 1, 2, and3µg/ml of NAL. The solutions were analysed three times on three

different days and % RSD was calculated and were shown in tableno. 4.
Limit of Detection (LOD) and Limit of Quantification (LOQ): Limitof detection (LOD) is the minimum concentration of the analyte inthe sample which can be analysed by the instrument. Limit ofquantification (LOQ) is the minimum concentration of the analytethat can be reliably quantified. The Limit of detection (LOD) andLimit of quantification (LOQ) were measured using followingformula. The values of LOD and LOQ for BUP and NAL were shownin Table no. 5. LOD = 3.3 × (SD/Slope)LOQ = 10 × (SD/Slope)Where,SD = Standard deviation of the Y- intercepts of the 6 calibrationcurves.Slope = Mean slope of the 6 calibration curves.
Assay of Combination: Combination Containg both Bupropion andNaltrexone were used For the Study. Combine solution equivalent to90mg of Bupropion and 8 mg of Naltrexone and transferred in to a100ml volumetric flask to bring both drug in 9:0.8 ratio and stocksolution of this was prepared in Water, Sonicated for 15min, thevolume was adjusted up to the mark with same solvent. This stocksolution contain  Bupropion 900µg/ml and Naltrexone 80µg/ml.From the above solution, pipette out 1 ml into 10 ml volumetricflask and volume adjusted to the mark with Water Then theappropriate dilution of 90µg/ml(BUP) and 80µg/ml(NAL) was madeusing Water as solvent. From the above solution, pipette out 2.5 mlinto 10 ml volumetric flask and volume adjusted to the mark withWater to get 22.5 µg/ml standard stock solution of Bupropion whichis equivalent of 2µg/ml of Naltrexone. All the determination werecarried out in triplicate. The absorbance of the prepared solutionwas measured at ZCP of BUP and ZCP of NAL and then theconcentration of both the drug was calculated using calibrationcurve equation. The amount of the drug found in Combination wasshown in Table no. 6.

RESULT

Fig. 2: Overlay spectra of BUP(10µg/ml) and NAL(10µg/ml) in Water.

Fig. 3: Overlain linearity spectra of BUP and NAL in Water.
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Fig. 4: Linearity graph of Bupropion at ZCP of Naltrexone Fig. 5: Linearity graph of Naltrexone at ZCP of Bupropion

DISCUSSION

The present paper describes the estimation of BUP andNAL in combination by First order derivative method. The Beer-Lambert’s concentration range was found to be 10-60µg/ml and 1-6µg/ml for both drug BUP and NAL at 227.19nm and 262.33nmrespectively. The correlation coefficient was found to be 0.999 forBUP and 0.999 for NAL for proposed method. Precision was

determined by studying repeatability, intraday and interdayprecision. The standard deviation 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 were1.611µg/ml and 4.833µg/ml for BUP and 1.345 µg/ml and4.078µg/ml for NAL respectively.
Table No. 1: Optical Characteristics.

Table No. 2: Results of Recovery studies

Table No. 3: Repeatability, Inter-day and Intra-day precision of NIF and CAN.
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*SD = standard deviation, ABS = Absorbance

Table No. 4: Analysis of Synthetic Mixture

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

CONCLUSION

A simple, accurate and precise UV First order derivativeSpectrophotometric method has been developed for the estimationof BUP and NAL in Combination. It has advantage that it eliminatesthe spectral interference from one of the two drugs while estimatingthe other drug by at selecting zero crossing point in derivativespectra of each drug at selected wavelength.
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