Volume 14 Issue 1

CMISTRY

A Judian Joaraal
/A P@p@f

ACAIJ, 14(1) 2014[28-31]

ISSN : 0974-7419

#na@tiaa[ CH

Quantitativedeter mination of metoptolol succuinateusing area under
curve UV- spctrophotometric method in bulk and tablet dosageform

P.S.Jain'*, D.H.Dhakad?, S.J.Surana*
1Department of Phar maceutical Chemistry,R. C. Patel I ngtituteof Pharmaceutical Education
and Resear ch, Karwand Naka, Shirpur, Dist. Dhule 425405 (M .S.), (INDIA)
2Depar tment of Quality Assurance, R. C. Patel I nstituteof Phar maceutical Education
and Resear ch, Karwand Naka, Shirpur, Dist. Dhule 425405 (M .S.), (INDIA)
E-mail : pritash79@yahoo.com; dhiraj.dhakad1987@gmail.com; § surana@r ediffmail.com

ABSTRACT

A simple, precise and economical UV - spectrophotometric method has
been devel oped for the estimation of Metoptolol succuinate in pharmaceu-
tical dosage form. Method applied was area under curve (AUC) in which
areawasintegrated in the wavelength range of 264.0 nm—283.80 nm. Cali-
bration curves were plotted for the method by using instrumental response
at selected wavel engths and concentrations of analyte in the solution. Lin-
earity for the detector response was observed in the concentration range of
40-200 pg/ml for the method. Tablet formulation was analyzed and the per-
centage of drug determined in the assayswas 98.25% — 101.31%. Accuracy
and precision studies were carried out and results were satisfactory. The
results of the analysis were validated statistically. Limit of detection and
limit of quantitation were determined as 3.5 and 12.5 pg/ml. The method was
validated by following the analytical performance parameters suggested by
the International Conference on Harmonization. All validation parameters
were within the acceptable range. The developed method was successfully
applied to estimate the amount of Metoptolol succuinate in pharmaceutical
formulation. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION maceutica dosageform28.,

Themethodwasvaidated accordingto ICH guide-

Metoptolol succuinate (AB), chemically, 1-
(isopropylamino)-3-[ p-(2- methoxyethyl) phenoxy]-2-
propanol succinate, isan anti-hypertensveand anAdr-
energic agent!™. A detailed literature survey for
Metoptolol succuinaterevea ed that severa anaytical
methods such as Spectrophotometric methods were
reported for the quantification of Metoptol ol succuinate.
Therearefew RP-HPL C methodswerereported for
the determination of Metoptolol succuinatein phar-

lines¥. Thustheobjective of present study wasto de-
velop an applicable method for theroutine analysis of
Metoptolol succuinatein tablet formulations.

EXPERIMENTAL WORK

M aterial and method

M etoptol ol succuinateworking standard was ob-
tained asgift samplefrom AstraZeneca. Thedrug was
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used without further purification. A tablet formulation
containing 25 mg of Metoptol ol succuinatewas pur-
chased fromloca market. Andytica gradesolutionwas
used for the experiment.

Instrumentsused

A double beam UV-V1S spectrophotometer (UV-
2450, Shimadzu, Japan) connected to computer |loaded
with spectramanager software UV Probe 2.21 with
10 mm quartz cellswas used. The spectrawere ob-
tained with the instrumental parameters asfollows:
wave ength range: 200-400 nm; scan speed: medium;
sampling interval: 1.0 nm; band width (AX):10.0 nm;
gpectrd ditwidth: 1 nm. All weightsweretaken oneec-
tronic baance (Model ShimadzuAUX 120).

Preparation of standard stock and wor king stan-
dard solution

Stock standard solution of MS was prepared by
dissolving 20 mg of MSinto 100 mL of water to obtain
concentration 200 pg/mL. From the stock standard
solution, 2mL of M Swastransferredinto 10 mL volu-
metric flask and the volume was adjusted to the mark
with same solvent to obtain Strength 40 ug/mL. The
solution was scanned inthe UV- regioni.e. 200— 500
nm. Zero order spectrum, obtained using UV probe
software of theinstrument. Thetwo wave engths 264
nm and 283 nm were sel ected for the determination of
AreaUnder Curve (AUC)

Method: areaunder curve

TheAUC (areaunder curve) method isapplicable
wherethereisno sharp peak or when broad spectraare
obtained. Itinvolvesthecd culaion of integrated va ue of
areawith respect to the wavel ength between the two
sel ected wavel engths 264.0 and 283.80. Areacal cula
tion 6processingitem cd culatesthe areabound by the
curveand thehorizontda axis. Thehorizonta axisisse-
lected by entering thewavd ength rangeover whicharea
hasto be ca culated. Thiswaveength rangeissdlected
on the basis of repeated observations so as to get the
linearity between areaunder curve and concentration.
Thespectrum obtained of zero order derivativewasused
to cdculateAUC. Thecdibration curvewas congructed
by plotting concentration (40-200 ug/mL) versus AUC.

Prepar ation of samplesolution
For analysisof tabletsformulation (Met XL), ten
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tabletswasweighed, average weight determined and
crushed into fine powdered. An accurately weighed
guantity of powder equivalent to 20 mg of MSwas
transferred into 100 mL volumetric flask containing 30
mL water, shaken manually and sonicated for 10 min,
volume was adjusted to mark with same solvent and
filtered through Whatmann filter paper no. 41. An ap-
propriate aliquot wastransferred to 10 mL volumetric
flask, volumewas adjusted to themark and AUC was
recorded for each concentration. Theanalysiswasre-
peated for Sx times

Validation of method

The proposed method was validated as per ICH-
GuiddinesQ2 (R1)M.
Linearity

An appropriate volumeof MSintherangeof 2—
10 mL wastransferred into series of six separate 10
mL volumetric flasksand volumewas madeup to mark
withwater to obtain concentration of 40— 200 pg/mL.
These solutionswere scanned in UV-region 200 - 400
nm and zero order spectrum obtained. AUC measured
was measured between the chosen wavelengthsand a
calibration curve was constructed AUC versus con-
centration.
Precision

Precision of themethod i s studied asrepeatability,
intra-day and inter-day precision. Repegtability wasde-
termined by andyzingM S (80 pg/mL) for six times. In-
tra-day precision was determined by analyzing the 80,
120, 160 pg/mL of MS for three times in the same day.
Inter-day precisonwasdetermined by andyzingthesame
concentration of thesolutionsdally for threedays.

Accuracy

To assess the accuracy of the proposed method,
recovery studieswere carried out threedifferent levels
i.e. 80 %, 100 % and 120 %. To the pre- analyzed
sample solution aknown amount standard drug sol u-
tionwasadded at threedifferent levels areaunder curve
was recorded at selected wavelengths. The % recov-
ery wasthen ca culated by using formula

Specificity
Results of tablet solution showed that thereisno

— a%a['yttaa[’ CHEMISTRY
A ndian W



30 Quantitative determination of metoptolol succuinate using area under curve

ACAIJ, 14(1) 2014

Full Peper ——

interference of excipients when compared with the
working standard sol ution. Thus, the method was said
to be specific.

Ruggedness

Ruggednessof the proposed method isdetermined
by analysisof aiquotsfrom homogenousdot by two
anayst using sameoperationd and environmenta con-
ditions

RESULTSAND DISCUSSION

The molecular structure of the Metoptolol
succuinateispresented in Figure 1. Methanol was se-
lected asthe sol vent for M etoptol ol succuinate because
providesgood solubility and other characteristicsfor
AUC measurements. The absorption spectrum of
Metoptolol succuinatein methanol isindicatedin Fig-
ure2. Optica characteristicsof Metoptolol succuinate
were cal cul ated by the proposed method and are pre-
sented in TABLE 1. The percentage content of drugin

TABLE 1: Optical characteristicsof M etoprolol succinate

Parameters M etoprolol succinate

Beer-Lambert’s range(pg/mL) 40-200 ug/ml
A max(nm)/ wave length range (nm) 239
Slope 0.020
Intercept 0.071
Correlation coefficient 0.999
Limit of detection (pg/mL) 35
Limit of quantitation (ug/mL) 12.8

the given tablet was found to be 98.25-101.31%
(TABLE 2). Theintra-day and inter-day precisionval-
ues (%RSD) werecd culated for Metoptol ol succuinate
(Resultsshown in TABLE 3) and the va ues obtained
(£2%) comply with the stated limitsof the guidelines.
Theaccuracy of Metoptolol succuinatewas evaluated
by the percent recovery studiesat concentration levels

TABLE 2: Assay resultsof commercial M etoptolol succuinate
tablet.

H.CO Dru Label Amount % Amount
3 ZAN CH, 0 9 Claim(mg)  found (ug/mL) found
) )\ . | ” 80 81.05 101.31
0NN ok, o 80 78.60 98.25
OH y P 80 79.15 98.93
Figurel: Chemical structureof Metoprolol succinate MS 80 80.35 100.43
80 79.90 99.87
26730
- 80 80.55 100.68
Mean £ SD 79.93+0.91 90.91+1.14
% RSD 114 1.14
— " *Average of three determinations
TABLE 3: Precison
Drug Concentration | gt;;' % : r(;t";‘eyr %
[ng/mL] [n=3] RSD [n=3| RSD
z‘ﬁ 80 100.36 1.87 100.36 1.37
MS 120 100.73 1.02 99.64 1.28
1.0000 -
& 160 100.72 1.28 100.11 1.17
TABLE4: Accuracy
Initial Amount Amount % %
Drug Amount  Added recovered ReCO\(/)ered RSOD
[pg/mL] [pg/mL] [pg/mL,n=3]
¥ 80 64 143.11 99.38 0.97
. MS 80 80 159.24 99.52 1.30
—— s : s 80 9 175.43 99.67 1.21

200.00 250.00 200.00

nm

Figure2: Areaunder curvespectrumof M etoptolol succuinate
in methanol

250.00 400.00
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of 80, 100, and 120% and the val ues obtained were
found to bein the acceptablelimits (<2%) (Resultspre-
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sented in TABLE 4). Thisindicatesthat therewasno
interferencefrom the excipients present in the dosage
form. Ruggednessof proposed method was determined
withthehelp of two different analysts, and resultswere
evauated by cd culating the%RSD vadueandlyingwithin
therange (Resultsshownin TABLED5).

darea

i
e
=

v

y=0.020x+ 0.071

R?=0.998

—4—area

Linear {area)

O N S R FT A S |

1] 100 200
Figure3: Calibration curveof M etoptolol succuinateat 224nm

TABLE5: Ruggednes

300

Analyst - Analyst -1
% Amount found % Amount found
Drug +SD [n=3] 0 RSD +SD [n=3] 7 RSD
99.76 + 1.09 1.09 100.03 + 0.989 0.988

n= no. of estimations

CONCLUSION

The UV spectrophotometricAUC method devel -
oped for determination of M etoptol ol succuinatewas
based on different anal ytical techniques, UV-Spectro-
photometric, AUC method. Themethod wasvdidated
and found to besmple, sensitive, accurate, and precise
incompliancetothelimitsstatedinthe |CH guideines.
Hence, we concludethat the method can be used suc-
cessfully for routineanaysisof pharmaceutica dosage
forms containing Amlodipine besylate. The proposed
spectrophotometric method will not replacethe pres-
ently known methods available for the analysis of
Amlodipinebesylate. However, it can serveasan a-
ternativewhere advanced instruments (e.g. HPLC) are
not availablefor routineanalysis.
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