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ABSTRACT

A new first derivative spectrophotometric method waveloped for simultaneous determination of ediffzn
and metformin with successful application on thphlarmaceutical preparation. A well-established &k
technique was used to increase the concentratioangbaglifiozin after extraction from tablets toneilhate the
deviation from Beer’s law which occurs in case a Icontribution. Scan of the zero order spectrdhef studied
drugs was carried out in the range from 200 to 889 using Spectra Manager Il softwérand then the amplitudes
of the first derivative spectra were measured agfainethanol as blank at 223.5 nm and 233.5 nm ftfammin
and empagliflozin, respectively. Validation paraerstwere satisfactory over the concentration ramge2-12
ng/mL for both drugs using the proposed economst flerivative spectrophotometric method.

Keywords: Spiking Technique; Economic spectrophotometric weilrirst Derivative Spectrophotometry.

INTRODUCTION

Empagliflozin (figure 1) is a highly selective sodi glucose transporter-2 inhibitor that improvesuse glucose
levels by inducing glucosuria. Taken orally, itrégpidly absorbed with linear pharmacokinetics cstesit in Asian
and Caucasian populations. Empagliflozin treatndemonstrates consistent reductions in hemoglobimy felting
plasma glucose, body weight, and blood pressuiadividuals with type 2 diabetes. Improvements ipcgmic

control and metabolic end points are evident witipagliflozin monotherapy or as add-on to metforiffigure 2).

The nonglycemic effects of empagliflozin with catsnt improvements in blood pressure, body weighd, waist
circumference provide additional rationale for umepatients with type 2 diabetes. Moreover, treatimaith

empagliflozin has recently shown significant reduts in both microvascular and macrovascular corafitins of
diabetes [1].
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Figure 1: Chemical structure of empagliflozin
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Figure 2: Chemical structure of metformin

Although many analytical procedures were reportedtie analysis of the common recently approveddiabetic

combinations [2-3], and some methods were repddedetermination of empagliflozin alone [4-5] @ndgliptin

alone [6-13] or binary mixture of empagliflozin atidagliptin [14], or binary mixture of linagliptimnd metformin
[15-24], only one chromatographic method [25] wasdatibed for simultaneous determination of emplagiifi and

metformin. Furthermore, simultaneous equation ab8-P methods manipulating zero order spectra ofdihgys
were used [26]. The aim of the present work isdwelbp a new spectrophotometric method that maaiesilfirst
derivative spectra of the drugs as an economicdistnative. Direct UV-absorbance measuremestuigect to
interference from excipients and degradation prtsiudsmong the techniques used to eliminate suahfarence is
derivative spectrophotometry without need for datization reaction to enhance the maximum absorgtiat was
required with similar gliptin, saxagliptin, withwolambda max value at 205 nm [27]

MATERIALS AND METHODS

Instrumentation and software
JASCO V630 Double-beam UV-Vis spectrophotometeN(C367961148) and Spectra Manager |l software were

used.

Reference samples and working solutions
Empagliflozin (99.81 %), metformin (100.65 %) andgnfardy® tablets nominally containing 12.5 mg of
Empaglifiozin and 500 mg of metformin per tabletrevesupplied from Boehringer Ingelheim pharmacedtica

company (Germany). Working solutions (20 pgthiwvere prepared in methanol (analytical grade).

Extraction of the drugs from Synjaftjablets
An amount of powdered tableggjuivalent to 1.25 mg of empagliflozin and 50 mgratformin was made up &0

mL with methanol, sonicated for 30 minutes, filitrand then 0.5 ml of the extract was transferred &0 mL
volumetric flask, spiked with 5 ml of empaglifloziworking solution and finally completed to volumattw

methanol.

Procedure
Accurately measured aliquots equivalent to 20-18§fiempagliflozin and metformin were transferregarately

into a series of 10 mL volumetric flasks, completedsolume with methanol and then the zero ordesogttion
spectra were recorded against methanol as blatileimavelength range 200 - 300 nm and then theitudes$ of
the first derivative spectra were measured at 2885and 233.5 nm for metformin and empagliflozespectively
(figure 3). The amplitudes were plotted againstatieesponding concentrations to construct thédtion curves.
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Figure (3): First derivative spectra of empagliflom 5 pg/mL (- - - -) and metformin 5 pg/mL (—) using methanol as blank
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Method Validation

Validation parameters were satisfactory over thaceatration range of 2-1gg/mL for both drugs using the
proposed economic first derivative spectrophotoimatmethod. A linear correlation was obtained betwele
amplitude values and its corresponding concentiatend the regression equation was then computed. and
LOQ values were found to be (0.51 pg/mL — 1.52 |1g/amd (0.31 pg/mL — 0.94 pg/mL) for empagliflozand
metformin, respectively. Accuracy was confirmed tsiculating the percent recovery of each drug iregh
laboratory prepared mixtures containing (2.5, 5p0mL), and (10, 5, 2.5 pg/mL) of empagliflozirdametformin,
respectively in order to obtain ratios of (1:4, &id 4:1) for the investigated binary mixture. Thean of the
percent recovery was between 98.22 and 102.33 9%tandard deviation was below 2 Paecision was confirmed
by applying intraday and interday criteria. Thegeet relative standard deviation (% RSD) of recmgewas found
to be less than 2% in the three investigated laborarepared mixtures. Statistical comparison whté reported
methods [25-26] usingtest, F-test and ANOVA analysis confirmed that there issignificant difference between
the methods making the proposed experiment a fastognic alternative.

Assay of Synjardy® tablets

The diluted tablet extract prepared under (expertaiesection) was recorded against methanol askhblarthe
wavelength range 200 - 300 nm and then the ampbtud the first derivative spectra were measure2Pat5 nm
and 233.5 nm for metformin and empagliflozin, retpely. The concentrations of drugs were calculaising the
corresponding regression equations. The mean gfeéheent recovery and standard deviation were 9%470.85
and 101.33 % + 0.46 for empagliflozin and metforméaspectively.

CONCLUSION

Derivative spectrophotometry is a well-establishthnique for assaying the drugs in mixtures and in
pharmaceutical formulations; enhancing the resmhutif overlapping bands. It can be applied for hetieation of a
drug in the presence of another by selecting a lwagéh; where contribution of one compound is alhzeso while

the compound to be determined has a reasonable.\&ihst derivative technique showed that; metforoould be
determined by measuring the amplitude at 223.5 rrilevempagliflozin could be determined by measuring
amplitude at 233.5 nm with the advantage of namgwhe spectral band and increased sensitivity.
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