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ABSTRACT

The present study describes simple, accurate, ggeand cost effective UV Spectrophotometric mefbodhe

simultaneous estimation of Amlodipine besylate (AMBd Losartan potassium (LP) in bulk and tablesalye
form. The solvent used was methanol and the alisarptaxima for amlodipine besylate and losartanagsium
were found to be 237nm and 202nm respectivelyneatiresponse was observed in the range of 1.25¢g/mL and
12.5-75pg/mL with a correlation coefficient of 0@ AMD and LP respectively. The method was thadidated

for different parameters like accuracy, precisisensitivity and linearity as per ICH Q2 (Internatal Conference
on Harmonization) guidelines. This method can kedldsr the simultaneous estimation of AMD and LRuality

control of formulation without interference of epamts.
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INTRODUCTION

Amlodipine besylate (AMD) is chemically -[(2-amirtbexy)methyl]-4-(2-chlorophenyl)-1,4-dihydro-6-mgth
3,5-pyridinedicarboxylic acid,3-ethyl,5-methyl astbesylate mono benzene sulphonate, is a dihydidipgr
calcium antagonist (calcium ion antagonist or sthannel blocker) that inhibits the transmembrarfaninof
calcium ions into vascular smooth muscle and cartiascle. Experimental data suggest that amlodipinds to
both dihydropyridine and nondihydropyridine bindirsges. The contractile processes of cardiac muaolk
vascular smooth muscle are dependent upon the nenteof extracellular calcium ions into these céfiough
specific ion channels. Amlodipine inhibits calciuon influx across cell membranes selectively, withgreater
effect on vascular smooth muscle cells than oniaanguscle cell§:%?!

Losartan potassium (LP), or (2-butyl-4-chloro-1-{{2H-tetrazol-5yl)biphenyljmethyl}-H-imidazol-5-yl)
methanolmonopotassium salt, is a selective, competitiveicaegsin Il receptor type 1 (AJ receptor antagonist,
reducing the end organ responses to angiotensirosartan administration results in a decreaseta peripheral
resistance (after load) and cardiac venous repreidad)>*
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Amlodipine besylate Losartan potassium

From literature survey it was found that many mdthbad been reported for determination of amlodifnasylate
[5.6.7.89103nd losartan potassiufii*?*individually but in combination not many methods/a been reported so
far. In this present research work, it was propdsedevelope and validate a new, simple and acelwat method
for simultaneous estimation of Amlodipine besylatel Losartan potassium in marketed dosage forroukti

MATERIALS AND METHODS

The instrument used for the study was a UV-Visigpectrophotometer (SHIMADZU UV-1800 240V) havingotw
matched quartz cells with 1cm path length. Theesatiwsed was methanol (AR grade).

2.1 Method Development:

2.1.1 Solubility test:Solubility test for AMD and LP was performed byngsivarious solvents. Both the drugs were
freely soluble in methanol and practically insokuldh water. Hence methanol was selected as a tdleerhe
proposed method.

2.1.2 Determination of Absorption maxima:

Standard solution of Amlodipine Besylate and Losadn Potassium:

Accurately weighed 5 mg of amlodipine besylate &idng of losartan potassium was transferred irgarcldry 50
mL volumetric flask separately and dissolved witiffisient volume of methanol. The volume was mageta 50
mL with methanol to get concentrations of 100ug/anid 1000pg/mL. 0.5 mL of the above solution washir
diluted to 10 mL to get the concentration of 5ug/amd 50ug/mL.

Determination: Working standard solutions of both the drugsviutlially and in combination were scanned in the
UV range of 200 to 400 nm, using methanol as bl&MD and LP were showed good absorption at 237nch an
202nm respectively. Isobestic point for the combarmawas found to be 230nm.
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Fig 1: UV-Spectrum of AMD

2.1.3 Determination of Absorptivity

Standard stock solution of Amlodipine besylate andbsartan potassium:

Accurately weighed 5 mg of Amlodipine Besylate &fdmg of losartan potassium was transferred irglean, dry
50 mL volumetric flask separately and dissolvechvatifficient volume of methanol. The volume was mag to
50 mL with methanol to get concentrations of 10@pigand 1000pg/mL. 5 mL of the above solutions wather
diluted to 50 mL to get the concentration of 10plgmmd 100ug/mL.
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Fig 2: UV-Spectrum of LP
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Fig 3: Overlay Spectrum of AMD and LP

Working standard stock solution:
The stock solution of volumes 1.25, 2.5, 5, 6.28 &% mL was further diluted in separate 10 mL wamdtric flasks

with methanol to get the concentrations of 1.25, 8, 6.25 and 7.5ug/mL for amlodipine besylate &2d, 25, 50,
62.5 and 75ug/mL for losartan potassium respegtivel

Propcedure:
The absorbances of both the drugs were record2@7atind 202 nm and molar absorptivi€) for both the drugs

was calculated from the formula:
€=A/C

Where, A = absorbance,
C = concentration of analyte jug/100mL.

Table 1: Absorptivity data for AMD and LP

SI. Amlodipine Besylate Conc. Losartan potassium

No [<One- (UMD PR TAxe | €x1 | €xa |mo/mL) Aya [ Ayz | €y1 | €2

1 1.25 0.046 0.035| 368 280 12.5| 0.5230.58 | 418.4 464

2 25 0.054 0.046| 216 184 25 | 0.63B0.669| 253.2 | 267.6

3 5 0.068| 0.057| 136 114 50 0.7880.796| 156.6 | 159.2

4 6.25 0.0750.068| 120 108.8| 62.5| 0.8350.892| 133.6 | 142.72

5 7.5 0.083 0.078| 110.66] 104 75 0.921 0.992| 122.8 | 132.26
Average 190.13| 158.16 121.92 233.1

2.1.4 Development of Simultaneous Equation
If sample contains two absorbing substance (X andnd each of which absorbs at the Wavelength nmaxihihe

other. Then it is possible to determine both thegdy the technique of simultaneous Equation.
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The information required is:

M Wavelength maxima for Amlodipine besylate

Lo: Wavelength maxima for Losartan potassium

a and g: Absorptivity of Amlodipine besylate at 237 nmda202 nm
a,, and g,: Absorptivity of Losartan potassium at 237 nm @0@ nm
A;: Absorbance of Amlodipine besylate at 237 nm

A,: Absorbance of Losartan potassium at 202 nm

Let Cc and G be the concentration of Amlodipine besylate anddrtan potassium respectively in the diluted
sample:

Cy = (A1 — Ay )/ (80dy: - 8ady)

Cy = (Aa— Ay ) / (Bodyr - 3ady)

2.1.5 Assay of tablet formulation:

20 tablets were weighed; the powder equivalers tng of amlodipine besylate and 50mg of losartatagmum
was accurately weighed and transfered into clegn1@0mL volumetric flask. The powder was firststib/ed in
few mL of methanol by sonication, the volume waglenap to 100mL and then filtered through a Whatnféter

to obtain the concentrations of 100pug/mL and 100@jidor amlodipine besylate and losartan potassiespectively.
From the above stock, 0.5mL was transferred int@ralL volumetric flask and volume made up to 10mthwhe
methanol to get the concentrations of 5ug/mL forlodipine besylate and 50ug/mL for losartan potamsiu
respectively.

Determination: Absorbance of working sample solutions at 237nm20#hm was recorded as A1 and A2. Using
simultaneous equation method the concentrationmlfodipine besylate and Losartan potassium was leaémliin
serial concentrations.

Table 2: Assay of Tablet dosage form

Drug | Labelled amount(mg) | Amount found | %Label claim
AMD 5 4.58 99.08
LP 50 50.09 100.06

2.2 Method Validation ™

Validation of an analytical method is theogess to establish that the performance cteistics of the

developed method meet the requirements of the dettmnalytical application. The UV method was \atkd in

terms of accuracy, precision, LOD, LOQ, linearitdasensitivity.

2.2.1 Accuracy

This parameter is performed to determine the cleseif test results with that of the true valuechhs expressed
as % recovery. These studies were performed a thifferent levels (50%, 100% and 150%) and theébvery of

amlodipine besylate and losartan potassium wasllcada.

Table 3: Recovery data of AMD and LP

Drug | Levels | Meanrecovery (%)| *SD| % RSD
L, 100.29 0.01 161
AMD L, 100.8 0.008 0.90
Ls 98.2 0.35 0.35
L, 99.3 0.04 0.51
LP L, 100 0.13 0.83
Ls 102.3 0.13 0.13

2.2.2 Precision

The precision (system, method) of the proposed odetves evaluated by carrying out six independesdyasof test
sample. RSD (%) of six assay values obtained wésluleded. The intermediate precision was carrietl my
analyzing the sample in different days.

Table 4: Intermediate precision data of AMD and LP

Intra-day precision | Inter-day precision
Compound | Conc. % RSD Conc. % RSD
AMD 5.23 0.37 5.99 0.33
LP 66.2 0.41 60.97 0.52
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2.2.3 Limit of Detection and Limit of Quantitation

The limit of detection (LOD) and the limit of quaation (LOQ) for amlodipine besylate and losarfatassium
were determined from the visualization method. isualization method lower dilutions of the standdrdgs were
made, and absorbance was recorded.

Table 5: Data of LOD & LOQ for AMD

Volume of Amlodipine | Volume made up to(ml) | Concentration | Absorbance
Besylate stock solution (ng/mL)
0.7 10 0.07 0.027
0.5 10 0.05 0.013
0.3 10 0.03 0.007
0.2 10 0.02 0.004
0.1 10 0.01 _

Table 6: Data of LOD & LOQ for LP

Volume of Losartan Volume made up to(mL) | Concentration | Absorbance
potassium stock solution (ng/mL)
1 10 0. 0.046
0.7 10 0.07 0.032
0.5 10 0.05 0.021
0.3 10 0.03 0.009
0.1 10 0.01 _

2.2.4 Linearity:
Linearity was evaluated through a linear regresaiualysis. The linearity for AMD (1.25-7.5ug/mL)dabP (12.5-
7.5ug/mL) were determined in terms of correlatiopféicient.

Table 7: Linearity data for AMD and LP

Linearity (n=5) AMD LP
Range 1.25-79/mL 12.5-7pg/mL
Mean ‘r? value 0.998 0.999
Regression equation| Y=0.0069x+0.0296| Y=0.0643x+0.49%

Fig 4: Linearity graph of AMD and LP
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2.2.5 Sensitivity:

The sensitivity depends upon the experimental ¢mmdi. The maximum sensitivity of which a methad
capable is expressed in terms of detectiorits. Knowledge of sensitivity of the reactionimsportant and an
easily detectable change in intensity must be nbthby small changes in the concentration. In rtésiner very
small amounts of the constituents can be determifikd sensitivity is expressed as Sandell's seityit{ir) and
calculated with formula.

nc.of drug (ug/100mL)
T (ug/criyAu) = —=neetams e/ A8mh) o g 001

Absorbance
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Table 8: Sensitivity data for AMD and LP

Amlodipine Besylate Losartan Potassium
Absorbance Sandell Absorbance Sandell

conc. at 237 nm Sensitivity Conc. at 202 nm Sensitivity
1.25 0.042 2.97 125 0.596 2.09
25 0.049 5.10 25 0.661 3.78
5 0.065 7.69 50 0.798 6.26
6.25 0.073 8.56 62.5 0.906 6.89
7.5 0.083 9.03 75 0.975 7.69

Avg 6.67 Avg 5.34

Force degradation study*®":

Both the drugs AMD and LP were subjected to sttesting as per ICH recommended test conditions. drhgs
were subjected to acid hydrolysis by using 0.1Nrbgtloric acid and alkali hydrolysis by using 0.BHddium
hydroxide solution; oxidation by using 30%v/v sabatof hydrogen peroxide; thermal and photolysise Bbjective
of stress study was to generate the degradatiatupt® under various stress conditions.

Table 9: Degradation results of Amlodipine and Losean

SNo Absorbance Concentration % Assay
) AML LP AML LP AML LP
Control* 0.064| 0.819 5.02 50.62 100.29 101.25
Acidic* 0.063 | 0.807| 4.88| 48.7% 97.3% 97.5
Oxidation* | 0.064| 0.809 5.02| 49.06 100.29 98.1p
Thermal* 0.064| 0.815 5.02, 50 100.5%9 100
Alkali* 0.063 | 0.805| 4.88| 48.43 97.3% 96.87

RESULTS AND DISCUSSION

The calibration plot for the method was linear othe concentration range of 1.254/génL for AMD and 12.5-
75ug/mL for LP respectively. The determination of da@énts ¢?) was 0.998 and 0.999 for AMD and LP
respectively. The method was found to be preciseasnthe %RSD values for intra day and inter daevieund to

be less than 1% for AMD and LP respectively. % wecy (97.3-102.3%) was found to be good at eactecdd
concentration, indicating that method was accufBte. LOD and LOQ were found to be 0.02pg/ml an@@dImi

for AMD and 0.03ug/ml and 0.05pg/ml for LP respeely. The sensitivity of the method was found to be
6.6pg/cnVAU and 5.3pg/cfiAU. The results of assay showed that the amoudtd was in good agreement with
the label claim of formulation as indicated by %as(99.08%) for AMD and (100.06%) for LP.

As there is no interference of the degraded compsneith the standard drug absorbance at their \eagéhs,
hence the proposed method was specific for thenaitin of Amlodipine besylate and Losartan potassiu

CONCLUSION

All the above factors lead to the conclusion tinat proposed method is simple, accurate, precissitise, robust
and cost effective and can be applied successfoitlyhe estimation of AMD and LP in bulk drug andcnketed
formulation.
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