Available online at www.scholarsresearchlibrary.com

\(\3(mac/;9
Scholars Research Library Qq& «W»A%
Scholars Research . * k@# (E
Der Pharmacia Lettre, 2016, 8 (14):145-150 * Vq <4 *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Spectrophotometric determination of ion-pair complexes of alverine citrate
and tapentadol using bromophenol blue

R. Vijayalakshmi*, Y. Naga Sri Ramya and M. D. Dhararaju

Department of Pharmaceutical Analysis, GIET Scludéharmacy, NH-16, Chaitanya Knowledge city,
Rajahmundry-533296

ABSTRACT

The objective of the present work is to developlgnprecise and accurate colorimetric methodstlf@r estimation

of alverine citrate (ALV), tapentadol (TAP) usingimophenol blue (BPB) reagent. The method was dpedlon
Perkin Elmer LAMBDA 25 UV -VIS spectrophotometéh wcm quartz cellsThe methods are based mainly on the
formation of ion-pair complexes of the drugs wittidic dye; bromophenol blue followed by extractioto organic
solvent. The colored complexes exhibitedximum absorbance measured at 423 nm for ALV,rddi6Gor TAP,
respectively. The linearity was assessed and fotandbe 20-100 pg/ml for ALV, 100-500 pg/ml for TAP,
respectively. The colorimetric methods were extemgivalidated as per ICH guidelines and all thegraeters
were within the acceptance criteria with correlatiof 0.9999. The accuracy and precision studiesvslo¥ RSD
less than 2 for both the methods. The methods mereed to be more accurate, simple, precise anddréyy
statistical validation, hence could be applied fegular analysis.
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INTRODUCTION

Alverine (Fig-1) chemically is citrate form df-Ethyl-3-phenyIN-(3-phenylpropyl)propane-1-amine a smooth
muscle relaxant used for functional gastrointestiligorders. Alverine acts directly on the smootihseie, causing

it to relax. This prevents the muscle spasms wbitur in the gut in conditions such as irritablevebsyndrome
and diverticular disease. Tapentadol chemicalB-[iELR,2R)-3-(dimethyl amino)-1-ethyl-2-methylprdpphenol is

a centrally acting analgesic with a dual mode ¢ibacas an agonist of theopioid receptor and as a norepinephrine
reuptake inhibitor.

Literature survey of these drugsvealed that there are very few methods for therdebhation of, TAP(1-6) and
ALV(7-10) by chromatographic and spectrophotometniethods. The reported methods suffer from one atem
disadvantages such as narrow linear response ofas&nsitivity and selectivity and usage of expemsieagents.
The need for sensitive, cost effective and reliagppectrophotometric methods for the selected disgthus
obviously recognised. Spectrophotometry is by ffierinstrumental technique of choice in the labatasoof under
developed and developing nations for the quantifoeof drugs owing mainly to its simplicity, higdensitivity and
selectivity and often demanding low cost equipmeFie m-acceptors have been extensively used in the
spectrophotometric analysis of various drugs widohld act as electron donors. CT bands are ead#ytified
because they are very intense, i.e. have a lartjecdan coefficient, are normally broad and displaery strong
absorptions that go above the absorption scalatédgolutions must be used). The appearance ofthband is
attributed to the excitation of an electron frone thighest occupied molecular orbital of the dorothte lowest
unoccupied molecular orbital of the acceptor. Tositipn and intensity of the CT bands are usefuidentification
and analysis of the nature of donors and acceptalktatively and quantitatively. The present cotatric methods
were proposed in view of the need for simple, rapabnomic methods for the estimation of both drugs
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Fig: 1 Structure of ALV Fig: 2 Structure of TAP
MATERIALS AND METHODS

Instrumentation
Double-beam Perkin Elmer (LAMBDA 25) UV-Vis spegittotometer was used for spectral measurements.

Chemicals and reagents
ARP and TAP are obtained as gift samples from Aunady Pharma Ltd, Hyd., chloroform and bromopheroélof
AR Grade were used for the experimental work.

Preparation of samples

Preparation of stock solution for estimation of ALV

Accurately weighed 25 mg of ALV was transferredatdo0 ml volumetric flask, dissolved and dilutedfiial
volume with water. The resulting solution has a ceration of 0.5 mg/ml. Standard solutions werghtr
prepared using stock solution.

Preparation of stock solution for estimation of TAP

Accurately weighed 25 mg of TAP was transferredat@5 ml volumetric flask, dissolved and dilutedfitoal
volume with water. The resulting solution has aceoniration of 1 mg/ml. Standard solutions werehertprepared
using stock solution.

Preparation of calibration standards for ALV and TAP

As per the linearity range given in the table,th# calibration standards were prepared usingkeifsed diluent
and followed as per order of reagent addition givetie table 1. The absorbances were measurée at.t, of the
reaction product given in the table 3.

Assay procedure for ALV

Twenty tablets of commercial samples (Spasverim@) of ALV were accurately weighed and powderedbléta
powder equivalent to 25 mg was weighed and disslalvé&0 ml water filtered and the procedure wasiedrout as
mentioned above.

Assay procedure for TAP

Twenty tablets of commercial samples of TAP (Tapel@®0 mg) were accurately weighed and powderedleTab
powder equivalent to 25 mg was weighed and dissalv@5 ml water, filtered and the procedure wasied out as
mentioned above.

RESULTS AND DISCUSSION

Optimisation of the Method

The spectral characteristics of all the methodaguéiromophenol blue reagent was performed by opitigithe
methods for several optimization parameters asngbelow. Figure3 and 4 represents the absorptiestapm of
ALV and TAP and figure 5 represents the overlayctpe respectively.

Order of addition

To find out whether the order of addition of reagdmas any influence, the absorbance of a setlaticos prepared
by mixing in different sequences, fixed amount ofigland reagent as given in recommended procedare w
measured. The best order was reagent followed unysdand chloroform.
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Table 1 Order of addition and concentration of reagnts

0.25 ml BPB (0.1%w/v) + TAP + 0.1 ml Ortho phosphdc acid (0.1%v/v) + chloroform
0.7 ml BPB (0.1%wl/v) + ALV + 0.1 ml Ortho phosphort acid (0.1%v/v) + chloroform

Reagent concentration

In order to obtain the optimum conditions for detgration of drugs, the absorbances were measurea deries of
solutions by varying the concentration of one wihkpect to other against the corresponding redgank in each
case. The optimum conditions were presented i thbl

Effect of temperature and time

Effect of temperature on reaction conditions waslistd by lowering/increasing the temperature fa tbaction
products. A very low temperatures the intensity of the colfarmed is very low and at high temperatures the
colour is not stable as the intensity of it decesad/ariation in the time interval also causingedfect on the
absorbance of drug as shown, at a minimum timevatef 5-10 min the absorbance of the drug inczdaend at
above 15min the absorbance values remained stabtlaféer a period of 1 hour time interval the colomtensity
decreased which was known from the absorbance valgained. Figure 3 shows the effect of tempeeadnd time

on the drugs using bromophenol blue reagent.

Effect of temperature Effect of time
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Fig: 3 Effect of temperature and time on ALV and TAP using bromophenol blue

Stability of colour
The influence of the time on the maximum colourelepment and stability of the coloured species vgtudied by
measuring the absorbance’s at gradual increasménimterval.

Effect of solvent

The solvent used is chloroform in which the drugs@mpletely soluble and the intensity of the oolstability of

the drug was found to be good. When tested wittatesolvents like DMF, DMSO, ethanol the resubtgrs were
not satisfactory as the development of the cologrthe stability was not found. So finally chlorofowas selected
by which the results obtained were found to besfaattory.
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Fig:4 Absorption spectrum of ALV Fig:5 Absorption spectrum of TAP
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Fig: 6 Overlay spectra of alverine citrate and tapetadol with BPB

Method validation

All the methods were validated for accuracy, pieaislinearity, LOD, LOQ, ruggedness and robustress other
validation parameters.

Linearity and range

At the described experimental conditions for ALV/F Atandard calibration curves were constructedldyimg an

increase in absorbance with concentration as shiowfig 7and 8. A linear correlation was found beéwe
absorbance and concentration of ALV/TAP as givetabie 2 and all the results regarding linearityevgiven in

table 3. The statistical parameters given in tlygession equation were calculated from the calimagraphs. The
high values of the regression coefficients and i@lues of y-intercepts of the regression equatipngsyed the
linearity of the calibration curves.

Table 2 Table showing linearity for ALV and TAP

ALV TAP
Conc (ug/ml) Absorbance Conc (ug/ml) Absorbance
20 0.541 100 0.10
40 1.08 200 0.195
60 1.60 300 0.288
80 2.13 400 0.384
100 2.64 500 0.485
Linearity plot of ALV with bromophenol blue Linearity plot of TAP with bromophenol blue
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Fig:7 linearity plot of ALV Fig:8 linearity plot of TAP

Table 3 Optical and regression parameters for ALV ad TAP

Parameters ALV TAP
Amas NM 423 416
Beer’s law range (ng/ml) 20-100 100-500
Molar extinction coefficient 2.6x10  9.6x1d

(lit. mol* cm)
Sandell'ssensitivity (Lg/cfy0.001 absorbance unit 6x10' 3x1¢

LOD, pg/ml 1.37 8.49
LOQ, pg/mi 4.16 25.73
Slope(m) 0.02641 0.0009629
Intercept(b) 0.01133 0.001286
Correlation coefficient(r) 0.9999 0.9998
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Precision

The precision of the proposed methods were asségsddtermining the relative standard deviation IR8f six
replicate analyses on the same solution contaifixegl concentration of ALV/TAP (within Beer’s lavinhit). The
low % RSD of the intraday and interday repeatgbitudies corroborates precision of the method.l€Tab
represents the results of precision studies.

Table 4 Results of precision studies

Parameter ALV TAP

Intra day* Inter day* Intra day* Inter day*
Conc, 60 300
pg/mi)
Mean abs 1.606 1.608 0.283 0.283
SD 0.008164 0.009832 0.003312 0.004037
% RSD 0.51 0.614 1.17 1.422

*Mean of six determinations

Robustness
Robustness was checked by narrow alteration ofofftenized parameters and the % RSD were found to be

satisfactory.

Ruggedness
System to system/ analyst to analyst/ variabilit)dg was conducted on different colorimeters amdrésults were

satisfactory and reported in table 3.

Limit of detection (LOD) and limit of quantificatio n (LOQ)
LOD and LOQ were determined by analysing progrefgitower concentrations of standard solution using
optimized conditions and the results were foundeatisfactory and were presented in table 3.

Accuracy

The validity and accuracy of the proposed methodseviurther assessed by recovery studies usingttmelard
addition technique. For this purpose, a known arhofipure drug at three different levels was spitedhe fixed
and known quantity of pre analysed formulation slsi@nd the nominal value of drug was estimatedhiey
proposed methods. The results given in table Hkstiathat the methods were reproducible by lowe®id %RSD.
No interference was evidenced from the commonlyentered formulation excipients.

Table 5 Accuracy table for the methods

Drug in Amt
Drug formulation Std( ad)d ed Found %Recovered %,\?_SsD
) H (1g)
60 20 79.22 99.02 0.790
ALV 60 60 119.33 99.44 0.473
60 100 159.30 99.56 0.588
300 100 399.42 99.85 0.158
TAP 300 300 598.87 99.81 0.095
300 500 799.65 99.95 0.026

Application of the proposed methods to formulations

To evaluate the proposed methods, they were apjalidte determination of ALV/TAP in commercial foufations.
The recoveries are close to 100%, indicating thate is no serious interference in samples. The ggoeement
between these results and known values indicatesticeessful applicability of the proposed methoals the
determination of ALV/TAP in formulations. The retuiare given in table 6.

Table 6 Assay results for methods

Formulations Label claim  Amount found(mg) %Recovery

(mg) N=3
Spasverin(tablet) 60 59.75 99.58
Tapenta (tablet) 100 99.75 99.75
CONCLUSION

Two new, cost effective, simple and sensitive \esibpectrophotometric methods, using bromopheneé lals
reagent, were developed for the determination o¥/ Alnd TAP in bulk and in pharmaceutical formulatoithe
developed methods were also validated. From théststal data, it was found that the proposed mashwere
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accurate, precise and reproducible and can be ssfatlg applied to the analysis of the same anddcoweke a
better alternative to the existing methods.
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