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The UV method for the estimation of Metoprolol and Azelnidipine in bulk and
pharmaceutical dosage Form was developed. The identification and quantification was
carried out by using UV-VIS spectrophotometer. 0.1% Perchloric acid and Acetonitrile
[50:50] used as Diluent for sample and standard preparation and also as a Blank. The
wavelength of drug Metoprolol and Azelnidipine were found to be 224 nm and 260 nm
respectively.LOD,LOQ values obtained from regression equations of metoprolol and
azelnidipine were 1.23,3.72,0.31 and 0.94pg/ml. % Accuracy was obtained as 99.94 and
99.85 for Metoprolol and Azelnidipine respectively. %Recovery was obtained as 99.101
and 99.101 respectively. % RSD of the metoprolol and azelnidipine were and found to
be 0.26 and 0.57 respectively. attempt has been made to develop UV and Reverse Phase
High Performance Liquid Chromatographic method for the estimation of Metoprolol
and Azelnidipine in bulk and pharmaceutical dosage form and to validate the developed
method according to ICH Q2 (R1) guidelines.Analytical method development was
started with the preliminary studies of the drug Metoprolol and Azelnidipine

INTRODUCTION

lasting drop in blood pressure. Patients who have

Azelnidipine is a calcium channel blocker that
belongs to the dihydropyridine class. Japan's
Daiichi-Sankyo Pharmaceuticals, Inc. is the
company responsible for marketing it. When
compared to other calcium channel blockers, it has
a delayed onset of action and generates a long-

hypertension can have a progressive reduction in
their blood pressure when they take azelnidipine,
which is a vasodilator. Because of its vasodilatory
effects, azelnidipine does not cause reflex
tachycardia, in contrast to other drugs that belong
to the same medication class. Metoprolol is a
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cardioselective beta-1-adrenergic receptor
inhibitor that inhibits betal receptors in a
competitive manner while having limited or no
effects on beta-2 receptors when administered
orally to humans in dosages of less than 100 mg.
Through its negative inotropic and chronotropic
actions, it brings to a reduction in cardiac output.
MATERIAL AND METHODS:

1. Method Parameters:

a. Diluent: 0.1% Perchloric acid : Acetonitrile
(50: 50%0, viv)

Preparation of 0.1% Perchloric acid:

Add 0.1 ml of Perchloric acid in 100 ml of Water,
Mix and filtered.

b. Wavelength: A1 =224 nm; A2 =260 nm

2. Standard Preparation:

a. Metoprolol Standard Stock Solution-I
(MSSS-1):

i. Initially Prepare a Standard Stock Solution
(MSSS-I) of by adding 25 mg of Metoprolol in 10
ml volumetric flask & add 5 ml diluent, mix for 2
minutes and make the volume to 10 ml with
diluent. (Conc. of Metoprolol = 2500 pg/ml).

b. Azelnidipine Standard Stock Solution-II
(ASSS-11):

i. Then prepare a Standard Stock Solution (ASSS-
I1) of Azelnidipine by adding 8 mg in 10 ml
volumetric flask & add 5 ml diluent, mix for 2
minutes and make the volume to 10 ml with
diluent. (Conc. of Azelnidipine = 800 pg/ml).

c. Then add 0.1 ml of MSSS-I &0.1 ml ASSS-I in
10 ml volumetric flask and add 5 ml diluent and
vortex and make up the volume with diluent.
(Conc. of Metoprolol= 25 pg/ml &Azelnidipine =

25ug/ml of MET Working Standard and 8ug/ml of
AZD Working Standardwere scanned in the UV
range of 190-400 nm. The overlay of both the
spectrum was recorded. From the overlain spectra
wavelengths 224 nm (Amax of MET) and 260 nm
(Amax of AZD) were selected for analysis of both
drugs using simultaneous method. (A1-224 nm and
A2-260 nm).

The absorbance at A1 and A2 was measured and the
concentration was calculated using following
formula;

_ AZayl — Alay2
" axZayl —axlay2

Alax2 — A2axl

Cy = ax2ayl — axlay2

Where,

Cx and Cy are the concentrations of Metoprolol

and Azelnidipine, respectively,

Al and A2 are the absorbances of sample at A1 and

A2, respectively,

ax1 and ax2 are the absorptivity of Metoprolol at

Al and A2, respectively,

ayl and ay?2 are the absorptivity of Azelnidipine at

A1 and A2, respectively.

UV Method Validation

a. Linearity:

I.  5samples of varying concentrations ranging

from 80% to 120% were made.

ii.  The concentrations are given below

iii.  The sample preparations are given as below;

iv. X ml of BSSS-1 and Y ml of MSSS-II was
diluted to 10 ml.

8 pg/ml).
3. Selection of Wavelength:
X ml Ofl MSSS- | Y ml OIfIASSS' Diluted to | Conc. of MET (ug/ml) | Conc. of AZD (ug/ml)

0.08 0.08 10 ml 20 6.4
0.09 0.09 10 ml 22.5 7.2
0.10 0.10 10 ml 25 8
0.11 0.11 10 ml 27.5 8.8
0.12 0.12 10 ml 30 9.6
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b. LOD/ LOQ:
Can be calculated by using AVONA Technique.

3.3 ¥ Std Error of Intercept

LoD = Coefficient of X variable 1

10 x 5td Error of Intercept

Lob = Coefficient of X variable 1

c. Repeatability :

A single sample was prepared as described and 6

injections were made from same sample; checked

for RSD.

d. Accuracy:

i. Samples were made of 80%, 100% and

120% concentration as per Table 1.

ii. Samples were injected in triplicate to
calculate % RSD.

iii. % recovery was also calculated.

% Conc MET Conc. AZD Conc.
(Hg/ml) (Mg/ml)
80 12 36
100 15 45
120 18 54

d. Intra- & Inter-day Precision:

e The working standard and drug product
samples were freshly prepared and analysed in
morning and evening for Intra-day precision.

e The same working standard and drug product
were used for analysis on 2nd day for inter-
day precision.

e % RSD for Assay was calculated for the
confirmation of precision.

RESULT :-

UV method

Selection of Wavelength

The Standard and Sample solution was scanned
from 190 to 400 nm by using UV-VIS
spectrophotometer  against  Diluent  (0.1%

Perchloric acid: Acetonitrile (50:50)) as blank and

the maximum absorption of standard and sample
solution were recorded.

Result:

a. The maximum absorption for Metoprolol was
found to be 224 nm.

b. The maximum absorption for Azelnidipine
was found to be 260 nm.

The UV scans for both the drugs is given below:

Figure 1: UV Scan of Metoprolol
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Figure 2: UV Scan of Azelnidipine
UV Method Validation of Metoprolol and  The linearity data for Metoprolol and Azelnidipine

Azelnidipine is give below:
a. Specificity Table 2: Linearity data for Metoprolol
It was confirmed with blank and working standard % Level Concer}tr;?tlon Absorbance
run that there was zero absorbance of blank at set 50 (“%0 ) 0588
Iambd.a in QV Spectrophotometer. 90 295 0659
b. Linearity 100 25 0.734
The peak response is directly proportional to the 110 27.5 0.809
concentration of drug and was found to be linear 120 30 0.891
in the range of 8-12ug/ml.
Linearity of Metoprolol
0.99
y = 0.0302x - 0.0198
0.89 R?=0.9993
0.79
g 069
& 0.59
=
S 0.49
Kl
< 0.39
0.29
0.19
0.09
8 13 18 23 28 33
Concentration (ug/ml)

Figure 3: Linearity graph of Metoprolol
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Table 3: Linearity data for Azelnidipine

Concentration
[0)
% Level (ug/ml) Absorbance
80 6.4 0.221
90 7.2 0.247
100 38 0.277
110 8.8 0.304
120 9.6 0.331
Linearity of Azelnidipine
0.350
0.300 y =0.0346x- 0.001
3
& 0.200
=
2 0.150
=]
< 0.100
0.050
0.000
0 2 4 6 8 10 12
Concentration (ug/ml)

Figure 4: Linearity graph of Azelnidipine
From the above data it was found that the C.LOD and LOQ
correlation coefficient was found to be 0.999 for Based on the linearity data, LOD and LOQ was
both the drugs i.e. Metoprolol and Azelnidipine calculated and reported as below:
respectively, which was found to be within the

acceptance criteria of 0.998.
Table 4: LOD & LOQ of Metoprolol

Regression Statistics
Multiple R 0.99967472
R Square 0.999349546
Adjusted R Square 0.999132728
Standard Error 0.003521363
Observations 5
ANOVA
df | SS MS F Significance F
Regression | 1 | 0.0571536 | 0.0571536 | 4609.16129 | 7.04204E-06
Residual 3 | 3.72E-05 | 1.24E-05
Total 4 10.0571908
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Coefficients | Standard Error | t Stat P-value
Intercept -0.0198 0.011246333 | -1.76057391 | 0.176533624
X Variable 1 | 0.03024 0.000445421 | 67.89080417 | 7.04204E-06
LOD 1.23 ug/mi
LOQ 3.72 ug/mi
Table 5: LOD & LOQ of Azelnidipine
Regression Statistics
Multiple R 0.999798052
R Square 0.999596144
Adjusted R Square 0.999461525
Standard Error 0.00101653
Observations 5
ANOVA
df SS MS F Significance F
Regression | 1 | 0.0076729 | 0.0076729 | 7425.387097 3.44494E-06
Residual | 3 | 3.1E-06 | 1.03333E-06
Total 4 | 0.007676
Coefficients | Standard Error t Stat P-value
Intercept -0.001 0.003246537 -0.308020552 | 0.778214513
X Variable 1 0.034625 0.000401819 86.17068583 | 3.44494E-06
LOD 0.31 ug/ml
LOQ 0.94 ug/ml

From the above data it was found that:
1. The LOD & LOQ for Metoprolol were found
to be 1.23pg/ml and 3.72 pg/ml.
2. The LOD & LOQ for Azelnidipine were
found to be 0.31 pg/ml and 0.94 pg/ml.
Table 6: Repeatability of Metoprolol and Azelnidipine

d. Repeatability
Repeatability was performed for both the APIs, the
recorded absorbance is shown below:

Sample 1D MET ABS AZD ABS
100% Rep 1 0.734 0.277
100% Rep 2 0.735 0.275
100% Rep 3 0.738 0.278
100% Rep 4 0.739 0.274
100% Rep 5 0.731 0.279
100% Rep 6 0.736 0.275
AVG 0.736 0.276
STDEV 0.003 0.00
%RSD 0.39 0.71

From the above data, it can be seen that the %RSD  Azelnidipine are 0.39% and 0.71% respectively.
for 6 replicate injections of Metoprolol and  The percentage RSD (<2) values obtained showed
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that the method developed was precise at
repeatability precision level.

The accuracy was performed at 3 different levels
i.e. 80%, 100% and 120%. The accuracy data for

e. Accuracy Metoprolol and Azelnidipine is given below:
Table 7: Accuracy of Metoprolol
Spiked Amount
LZ(/)eI Reps | Conc | Abs | Recovered Rec(?/ery AVG SI;I_VD %RSD L:/\(/)el
(ug/ml) (ug/ml)
Repl | 20.00 | 0.588 19.97 99.86 Rep 1
80 | Rep2 | 20.00 |0.591 20.07 100.37 Rep2 ]99.81| 0.60 | 0.60
Rep3 | 20.00 | 0.584 19.84 99.18 Rep 3
Repl | 25.00 |0.734 24.93 99.73 Rep 1
100 | Rep2 | 25.00 | 0.735 24.97 99.86 Rep2 ]99.95| 0.28 | 0.28
Rep3 | 25.00 | 0.738 25.07 100.27 Rep 3
Repl | 30.00 | 0.891 30.26 100.88 Rep 1 1008
120 | Rep2 | 30.00 | 0.896 30.43 101.45 Rep 2 5' 0.62 | 0.62
Rep3 | 30.00 | 0.885 30.06 100.20 Rep 3

e The %RSD of three replicates of Metoprolol
for accuracy level 80%, 100% and 120% was
found to be 0.60%, 0.28% and 0.62%
respectively.

e The % recoveries for accuracy level 80%,
100% and 120% was found to be 99.81%,
99.95% and 100.85%respectively.

Table 8: Accuracy of Azelnidipine

Spiked Amount
% Reps gonc Abs | Recovered % AVG STD RSD %
Level Recovery EV Level
(ug/ml) (ug/ml)
Rep 1 6.40 | 0.221 6.41 100.09 Rep 1
80 Rep 2 6.40 | 0.219 6.35 99.18 Rep2 |99.34| 0.69 0.70
Rep 3 6.40 | 0.218 6.32 98.73 Rep 3
Rep 1 8.00 | 0.277 8.03 100.36 Rep 1 1002
100 | Rep 2 8.00 | 0.275 7.97 99.64 Rep 2 4' 0.55 0.55
Rep 3 8.00 | 0.278 8.06 100.72 Rep 3
Rep 1 9.60 | 0.331 9.59 99.94 Rep 1
120 | Rep?2 9.60 | 0.329 9.54 99.34 Rep2 |99.94| 0.60 0.60
Rep 3 9.60 | 0.333 9.65 100.54 Rep 3

e The %RSD of three replicates of Azelnidipine
for accuracy level 80%, 100% and 120% was
found to be 0.70%, 0.55% and 0.60%
respectively.

e The % recoveries for accuracy level 80%,
100% and 120% was found to be 99.34%,
100.24 % and 99.94% respectively.
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f. Intra & Inter day Precision

The Standard solution of Metoprolol and
Azelnidipine were examine for Intra and Inter day
Precision, the data is shown below:
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Table 9: Intra & Inter day Precision of Metoprolol and Azelnidipine

sample Metoprolol Azelnidipine

Condition ID Interval | Conc % Assay Conc %
(ug/ml) (ug/ml) Assay

WS Mrng 25.00 - 8.00 -
Intraday DP Mrng 25.03 100.12 7.98 99.75

WS Evng 25.00 - 8.00 -
DP Evng 24.94 99.76 7.94 99.25

Interday WS Day 2 25.00 - 8.00 -
DP Day 2 24.93 99.72 7.96 99.50
% RSD 0.22 % RSD 0.25

The % Assay for Metoprolol for Morning,
Evening and Day 2 were found to be 100.20%,
99.76% and 99.72%, respectively.

The % Assay for Azelnidipine for Morning,
Evening and Day 2 were found to be 99.75%,
99.25% and 99.50%, respectively.

The %RSD for intra and Inter day Precision of
Metoprolol and Azelnidipine were found to be
0.22% and 0.25%, respectively.

Hence, the working standard Metoprolol and
Azelnidipine is stable for 2 days as no
significant variation was observed.

G. Assay
The data of the Assay of Metoprolol and
Azelnidipine is given below:

Table 10: Assay of Metoprolol and Azelnidipine

Metoprolol Azelnidipine
Sample | Conc % Conc %

(ug/ml) | Assay | (ug/ml) Assay
DP-1 2498 [99.92 | 8.03 100.38
DP-2 2493 [99.72 | 8.04 100.50
DP-3 25.04 |100.16 | 7.95 99.38
DP-4 25.06 | 100.24 | 7.98 99.75
DP-5 2491 | 99.64 | 7.94 99.25
AVG 99.94 | AVG 99.85
STDEV 0.26 STDEV 0.57
%RSD 0.26 %RSD 0.57

e The average assay for Metoprolol and
Azelnidipine were found to be 99.94% and

99.85% respectively.

e The %RSD for assay of Metoprolol was

found to b 0.26%.

e The %RSD for assay of Metoprolol was

found to b 0.57%.
CONCLUSION

The UV method developed for the estimation of
Metoprolol and Azelnidipine was validated as per
the ICH guidelines. Validation data demonstrates

that, these methods are accurate, precise, simple,
and economic and can be used in the routine
analysis of Metoprolol and Azelnidipine in various
formulations.
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