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ABSTRACT

A simple, accurate and precise spectroscopic method was developed for
simultaneous estimation of amlodipine and nebivolol (in pure and in their
pharmaceutical dosage form). The method involves solving of simulta-
neous equations based on measurement of absorbances at two wavelengths
242.0nm and 286.8nm which are the wavelength maxima of amlodipine
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and nebivolal, respectively. The method was successfully applied for si-
multaneous determination of amlodipine and nebivolol in binary mixture.
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INTRODUCTION

Amlodipine{ 2-[ (2-amino ethoxy) methyl)]-4-(2-
chloro phenyl)-3-ethoxycarbonyl-5-methoxy carbo-
nyl - 6- methyl- 1, 4- dihydropyridine} (Figurel)is
a calcium channel blocker. It occupies the plasma
membrane dihydropyridine receptor and causes
competitive blockage of voltage operated slow cal-
cium channel . Nebivolol { 1-(6-fluorochroman-2-
yl)-2-[[2-(6- fluorochroman-2-yl)-2-hydroxy-ethyl|
amino] ethanol} (Figure 2) is a competitive and
highly selective, third generation B -blocker which
achieves blood pressure control by modulating ni-
tric oxide (NO) release. Nitric oxideisproduced in
artery wallsand actsto relax vascular smooth muscle
cells. It aso inhibits platel et aggregation and adhe-

sion and may protect against vascular damage as it
inhibits leukocyte activation and vascular smooth
muscle cell proliferation.? Hence the combination
of amlodipineand nebivolol isindicated for thetreat-
ment of hypertension and anginapectoris.
Amlodipineand nebivolol arenot officia inany
of the Pharmacopoeia and hence no official meth-

Figure 1 : Chemical structure of amlodipine
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Figure2: Chemical structureof nebivolol

ods for their estimation have been reported. For
amlodipine, other methodsreported in literature are
aspectrophotometric method®, fluorimetrict, RP-
HPLCE!, and HPTLCI®. While for nebivolol,
HPLC" and LC-M S® methods have been reported.

Thereisno any method reported for s multaneous
estimation of amlodipineand nebivolol infixed dose
combination. Theaim of thisstudy wasto develop a
simple, accurate, economical and reproducible
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method for simultaneous spectroscopic estimation
of amlodipine and nebivolol intwo-component tab-
let formulation.

EXPERIMENTAL

Amlodipine and nebivolol were obtained as gift
samples from Torrent Pharmaceuticals Ltd., Indrad
and Cadila Pharmaceuticals Ltd., Ahmedabad, re-
spectively. Methanol used was of analytical grade
and obtained from Qualigens. A commercial tablet
formulation (Nodon AM®) each containing 5mg of
amlodipine and 5mg of nebivolol were procured
from the local pharmacy. PC based Systronics
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Figure4: Calibration curve of amlodipineat 242.0nm.
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Double Beam Spectrophotometer 2202 (with 20mm
matched quartz cell).

Prepar ation of standard solutions

Standard stock solution of amlodipine and
nebivolol were prepared by separately dissolving
10mg of amlodipine and nebivolol, respectively in
100ml methanol. Stock sol utionswere diluted sepa-
rately with methanol so asto get final concentration
20ug/ml of each amlodipine and nebivolol.

Determination of absorption spectraand anayti-
cal wavelength

Working standard solutions as prepared above
were scanned in therange 200-400nm agai nst metha-
nol as blank to determine wavel ength of maximum
absorption. The overlain spectrum (Figure 3) was
recorded using 10mm cell over the range 400nm to
200nm against blank. Wavel engths of maximum ab-
sorption (A __) were found to be 242.0nm and
272.4nm for amlodipineand nebivolol, respectively.
Simultaneous equations method was devel oped for
analysis of amlodipine and nebivolol.

Procedurefor calibration curve

For each drug, appropriate aliquotswere pipetted
out from standard stock solutioninto aseriesof eight
10ml volumetric flasks. Volumewas made up to the
mark with methanol to get solutions of concentra-
tionsof 0, 5, 10, 15, 20, 25, 30 and 35ug/ml of each.
Calibration curve for amlodipine (Figure 4) was
constructed by plotting absorbance at 242.0nm
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against its concentration and Calibration curve for
nebivolol (Figure 5) was constructed by plotting
absorbance at 272.4nm against its concentration.

Data for regression analysisis given in TABLE
1. By using the quantitative mode of instrument, in-
tercept and slope values were obtained. Slope val-
ues for amlodipine and nebivolol were 0.0403 and
0.0061, respectively. Intercept values were 0.013
and 0.0002 for amlodipine and nebivolol, respec-
tively. The correlation coefficients for amlodipine
and nebivolol were0.9998 and 0.9997, respectively.

The absorptivity values for amlodipine and
nebivolol at both the wavelengths are presented in
TABLE 2 and 3, respectively.

The method employed simultaneous equations
using Cramer’s rule and matrices. A set of two si-
multaneous equati ons was framed using the absorp-
tivity coefficient values as given below,

A, =(476.62X C) - (23.80 X C,) (1)
A,=(1593X C) - (13239 X C)) (2)
Where, C, and C, are concentration (gm/100ml) of
amlodipineand nebivolol, respectively inthe sample
solution. A, andA,, arethe absorbances of the sample
solution measured at 242.0nm and 286.8nm, respec-
tively. 476.62 and 23.80 are the absorptivities at
242.0nm while 15.93 and 132.39 are the absorp-
tivitiesat 286.8nm of amlodipine and nebivoloal, re-
spectively.

By applying the Cramer’s rule and matrices to
equation 1 and 2, concentrations C, and C, can be

0oz T B 10 12 14 16

® W = M F B/ W B4

Figure 5 : Calibration curve of nebivolol at 286.8nm.
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TABLE 1 : Regression analysis of calibration curves

Parameters Amlodipine Nebivolal
Wave ength (nm) 242.0 272.4
Concentration range (ug/ml) 0-35 0-35
Intercept 0.013 0.0002
Slope 0.0403 0.0061
(SD.) (0.0004) (0.0002)
Correlation coefficient(r) 0.9998 0.9997

S.D. = Sandard deviation

TABLE 2 : Absorptivity values for amlodipine

Concentration

Absor ptivity at 242.0nm

Absor ptivity at 286.8nm

(g/100 mL)
1. 0.0010346 477.03 15.92
2. 0.0010104 476.79 15.83
3. 0.0010028 476.63 15.97
4, 0.0009764 475.97 15.86
5. 0.0010252 476.68 16.09
Mean 476.62 15.93
+SD. 0.39 0.10
C.V. 0.08 0.63
TABLE 3 : Absorptivity values for nebivolol
S No. Concentration Absor ptivity Absor ptivity
(¢/100 mL) at 242.0nm at 286.8nm
1. 0.0010102 23.93 133.03
2. 0.0010116 23.79 132.19
3. 0.0010085 23.63 131.88
4, 0.0009772 23.97 132.57
5. 0.0010178 23.68 132.28
Mean 23.80 132.39
+SD. 0.15 0.43
C.V. 0.63 0.32
obtained as, Analysisof marketed formulation
g XD 1) (3) The marketed formul ation analyzed was Nodon
- 6272058 AM® (manufactured by CadilaPharmaceuticasLtd.)
G '”;;?2';5; e (4y  containing 5mg amlodipine and 5mg nebivolol us-

Analysisof laboratory prepared samples

Before anayzing the marketed formul ations, the
method wasvalidated by analyzing the standard stock
solution mixed in appropriate ratios and random
samples prepared containing 5, 15, 25ug/ml of
amlodipine and 10, 20, 30ug/ml of nebivolol. The
results of replicate determinations (n=6) by the pro-
posed method were validated statistically and are
shownin TABLE 4.

ing the proposed method.

Twenty tablets were weighed separately and
finely powdered. Accurately weighed quantities of
tablet powder equivalent toAM (~10mg) weretrans-
ferred to series of six different 10.0ml volumetric
flasks. Methanol (5ml) wastakentoit and theflasks
were shaken for 10min and volumes were adjusted
up to the mark. The solutions werefiltered through
Whatman Filter Paper No.41. Portions of filtrate
were diluted so asto get final concentration of AM
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TABLE 4 : Result of analysis of standard samples
Analyte % Concentration* = SD Coefficient of Variance
Amlodipine 100.14+0.26 0.26
Nebivolol 99.25+0.76 0.77

* Average of six determinations. S.D. = Sandard Deviation.

TABLE 5 : Result of analysis of tablet formulation

- 5 —
Formulation Drug Label daim % Concentration Coefficient of Variance
(mg) +SD
Nodon AM® Aml(?dipine 5 100.22 +0.26 0.25
Nebivolol 5 99.66 + 0.63 0.63
*, Average of six determinations S.D. = Sandard Deviation.
TABLE 6 : Result of recovery studies
Concentration of added drug to final solution (ug/ml) % Recovery
Amlodipine Nebivolal Amlodipine Nebivolal
2 2 101.86 98.80
4 4 99.79 98.20
6 6 101.20 98.12
8 8 102.27 100.20
10 10 101.24 95.20
12 12 100.82 98.20
Mean 101.19 98.78
+S.D. 0.86 0.81
C.V. 0.84 0.82
20ug/ml and NB 20ug/ml. Then the absorbancesof — selected.

these resultant sol utionswere measured at 242.0nm,
286.8nm asA, and A, respectively and concentra-
tions of the two drugs in sample were determined
using equations (3) and (4). Statistical data of the
results obtai ned after replicate determinations (n=6)
areshownin TABLE 5.

Recovery studies

To study the accuracy, reproducibility and pre-
cision of the proposed method, recovery studieswere
carried out by addition of standard drug solution to
preanalyzed sample. Results of recovery studies
were found to be satisfactory and are presented in
TABLE 6.

RESULTSAND DISCUSSION

From the Overlay Spectra of Amlodipine and
Nebivolol (Figure 3), two wavelengths were se-
lected for the estimation of both drugs by Simulta-
neous Equation Method. A 2. __ of Amlodipine at
242.0nm and a2__ of Nebivolol at 286.8nm were

The absorbances of both the drugs were found
to be satisfactorily at sel ected wavelengths.

The relationship between concentration and ab-
sorbance for individual drugs was studied (Figure
4 and 5). A linear relationship was observed for
both the drugs individually over the concentration
range 5-35ug/ml (Amlodipine) at 242.0 nm and 5-
35ug/ml (Nebivolol) at 286.8nm.

The absorptivity values for both the drugs were
determined at the selected wavelengths (TABLE 2
and 3).

Onthebasisof above studies, Simultaneous UV-
Spectrophotometric Method i.e. Simultaneous Esti-
mation Method was evolved and applied to labora-
tory mixture of both drugs. The results were quite
satisfactory (TABLE 4) and hence the method was
extended for the estimation of drugsin pharmaceuti-
cal preparation (TABLE 5).

The values of coefficient of variation were sat-
isfactorily low and recovery was close to 100% for
both the drugs (TABLE 6).

Themagnitude of analytical background response
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was recorded by calculation of limit of detection
(LOD) and limit of quantitation (LOQ). An appro-
priate number of blank samples (9 determinations)
were scanned in the sel ected range and the standard
deviations of these responseswere calculated. LOD
and LOQ were found to be 0.2 and 0.7ug/ml for
amlodipineand 0.3 and 1.2ug/ml for nebivolol. The
resultsindicated that the method was sensitive.
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