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ABSTRACT

A simple, economical, precise and accurate method for simultaneous deter-
mination of Olmesartan medoxomil (OLME) and Amlodipine besylate
(AMLO) in combined tablet dosage form has been devel oped. The method
is based on ratio spectra derivative Spectrophotometry. The amplitudes
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spectrophotometry.

216.99 nm and 246 nm in the first derivative of the ratio spectra were se-
lected to determine Olmesartan medoxomil and Amlodipine besylate respec-
tively in combined formulation. Beer’s law is obeyed in the concentration
range of 8-24ug mL-*for OLME and 2-6ug mL for AMLO. The % assay for
commercial formulationwasfound to be 100.03+0.717 for OLME and 99.94 +
0.744 for AMLO. The method was validated with respect to linearity, preci-

sion and accuracy.

INTRODUCTION

Olmesartan medoxomil is2,3-dihydroxy-2-butenyl-
(1-hydroxy-1-methyl ethyl)-2-propyl-1-[ P-(O-1H-
tetrazole-5-yl phenyl)benzyl] imidazole-5- carboxylate,
cyclic 2,3-carbonate. Olmesartan medoxomil aprodrug,
ishydrolyzed to Olmesartan during absorption fromthe
gestrointestingl tract. OlmesartanisaseectiveAT  sub-
type angiotensin IT receptor antagonist. Amlodipine
besylate, ischemically described as 3-ethyl-5-methyl
(#)-2-[(2-aminoethoxy) methyl]-4-(2-chlorophenyl)-
1,4-dihydro-6-methyl-3,5-pyridine dicarboxylate,
monobenzenesul phonateisalong-acting ca ¢cium chan-
nel blocker. Itisofficia inBP. Theliterature survey re-
ved ed that the many more HPL.C and spectroscopic
methodsof andysisfor OLME andAMLO arereported
asasingledrug formulation. Chromatographic meth-
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odsfor determination of OLME intablet dosageform™
aswell as spectrophotometric method for OMLE de-
terminationin combinationwith other drugs? havebeen
studied. Stability indicating® and bicandytica chromato-
graphic methodd” for quantification of OLME aredso
reported. HPTLCE, HPLC®9, HPLC M S spec-
trophotometry™ methods have a so beeninvestigated
for determination of aml odipinealoneor in combina-
tion with other drugs. Literature Survey also revealed
that no method isavailablefor s multaneousdetermina:
tion of AMLO and OLME in combined dosageform by
rati o spectraderivative spectrophotometry. Hencethe
am of the present work wasto develop simple, eco-
nomical, precise and accurate method for s multaneous
determination of binary drug formulation. Theproposed
method was optimized and validated asper the Interna:
tiona Conferenceon Harmonization (ICH) guiddines*2.
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Figurel: Ratiospectra(A) and first derivativeof theratio spectra(B) of (a) 2, (b) 3, (¢c) 4,d) 5and (e) 6ug mL * solution of
AML O when 16pugM L -1solution of OLM E isused asdivisor. (A)
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Figure2: Ratio spectra (A) and first derivativeof theratio spectra(B) of (a) 8, (b) 12, () 16, (d) 20and (€) 24pg mL 2 solution

of OLM E when 4pg mL -solution of AM LO isused asdivisor
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Figure3: Overlain zeroorder absor bancespectraof (a) OLM
(16pg/mL) (b) AML (4pg/mL) (c) and their mixture
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MATERIALSAND METHODS

I nstrumentation

An UV-Visibledouble beam spectrophotometer
(Varian Cary 100) with 10MM matched quartz cells
were used for spectrophotometric method. All weigh-
ing was done on €l ectronic balance (M odd Shimadzu
AUW-220D).

Reagentsand chemicals

Puredrug sampleof AMLOwaskindly supplied as
agift sampleby Emcure PharmaceuticasPvt. Ltd. Pune,
India It wasused without further purification. Puredrug
sample of OLME was gifted by Sun Pharmaceuticals
Pvt. Ltd. Mumbal, India. Tabletswere purchased from

loca market, containing amlodi pine besylate 5mg and
olmesartan medoxomil 20mg per tabl .

Prepar ation of standard stock solutions

Standard stock sol utionsof puredrug containing
100ug mL* of AMLO and OLME were prepared by
dissolving 10mg of pureAMLO and OLME in 50mL
of methanol ina100mL volumetricflask and volume
was made up to the mark with methanol separately.
Theworking standard sol utions of these drugswere
obtai ned by dilution of therespectivestock solutionwith
methanol to produce 10ug mL-* of AMLO and 100ug
mL* of OLME. Beer’s law obeyed in the concentra-
tionrange of 2-6ugmL-*for AMLO and 8-24ugmL*
for OLME.

Prepar ation of samplestock solution

Twenty tablets were weighed accurately and a
quantity of tablet powder equivaentto 20mgof OMLE
(5 mg of AMLO) was weighed and dissolved in the
50mL of methanol with theaid of ultrasonicationfor 5
min and solution wasfiltered through Whatman paper
No. 41intoal00mL volumetricflask. Filter paper was
washed with methanol, adding washingsto thevolu-
metric flask and volumewas made up tothe mark with
methanol, 1.0 ml of thissolution wasfurther diluted to
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TABLE 1: Optical characteristicsof the proposed method

TABLE 2: Resultsof commercial formulation analysis

Par ameter OLME AMLO
A (nm) 216.99 246
Beer’s law limit (ugmL™) 8-24 2-6
Molar absorptivity* 4.452x10°  2.679x10°

Regression Equation (y = mx + ¢)

Slope (m) 0.857 0.0536
Intercept (c) 0.186 -0.0254
Correlation coefficient 0.999 0.996

*obtained from the first derivative ratio spectra

10 ml with methanol to get required final concentration
of OLME (20ug mL*) andAMLO (5ugmL?).

Recovery studies

Theaccuracy of the proposed method was checked
by recovery studies, by addition of standard drug solu-
tionto preanalysed sampl e solution at three different
concentration level s (80%, 100 % and 120 %) within
therange of linearity for both thedrugs. Thebasic con-
centration level of sample solution selected for spiking
of thedrugs standard solution was8ug mL* of OLME
and 2ug mLtof AMLO.

RESULTSAND DISCUSSION

Themethod involvesdividing the spectrum of mix-
ture by the standardized spectraof each of theanalyte
and deriving theratio to obtain spectrumthat isinde-
pendent of concentration of analyte used asadivisor.
Using appropriaedilutionsof standard stock solution,
the two sol utions were scanned separately. Theratio
gpectraof different OLME standards at increasing con-
centrations were obtained by dividing each with the
stored spectrum of the standard solutionof AMLO (4ug
mLt) asshowninfigure 1(A) and thefirst derivative of
these spectratraced, areillustrated infigure 1(B).

Wave ength 216.99nm was sel ected for the quan-
tification of OLMEin OLME + AMLO mixture. The
ratio and ratio derivative spectraof the solutions of
AMLO at different concentrations were obtai ned by
dividing eechwith the stored standard spectrum of the
OLME (16pg mL?) (Figure 2(A) and 2(B) respec-
tivey).

Wavelength 246 nm was sel ected for the quantifi-
cationof AMLO in OLME + AMLO mixture. Mea-
sured anaytical signdsat thesewavelengthswere pro-

Hnalytical CHEMISTRY o

% of Labd Standard

Label claim - ..~ Standard %
Drug estimated? deviation

(mg/tablet) claim * ) eror R.SD.
OLME 20 100.03 0.717 0.167 0.718
AMLO 5 99.94 0.744 0.248 0.745

* Average of six determinations

portiond tothe concentrationsof thedrugs. Theamount
of OLME andAMLO intabletswasca culated by us-
ingfollowingequations,

At216.99nm: C_ .= d/dA[A, /Aol
—Intercept (C)/Slope (m) @
At246nm:C,, .= d/dA [A o/ Aoivel

—Intercept (C)/Slope (m) 2

Under experimental conditionsdescribed, calibra-
tion curve, assay of tabletsand recovery studieswere
performed. Thezero order overlain spectraare shown
infigure3.

A critical evaluation of proposed method was per-
formed by statistical analysisof datawheresope, in-
tercept, correlation coefficient areshownin TABLE 1.

Asper the ICH guidelines, themethod validation
parameters checked werelinearity, accuracy and pre-
cision. Beer’s law obeyed in the concentration range
8-24ug mL* and 2-6ug mL with correl ation coeffi-
cient of 0.999 and 0.996 for OLME and AMLO re-
spectively. The proposed method was also eval uated
by theassay of commercidly availabletablets contain-
ing OLME andAMLO (n=6). The% assay wasfound
to be 100.03 % for OLME and 99.94 % for AMLO
aspresentedin TABLE 2.

Resultsof recovery studiesareshownin TABLE 3.

R.S.D. isreativestandard deviation. For AMLO,
the recovery study results ranged from 99.71% to
100.26% with % RSD vauesranging from 0.032%to
0.591%. For OLME, therecovery resultsranged from
99.76% to 100.1%, with % RSD valuesranging from
0.172%t0 0.673%. The accuracy and reproducibility
isevident from the dataasresultsare closeto 100%
and standard deviationislow.

CONCLUSION

Thevalidated spectrophotometric method employed
here proved to be simple, economical, precise, and
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TABLE 3: Recovery sudiesof OLME andAMLO

Level of Sample drsfgns%?ﬂzd % Mean Standard % R.SD.
% recovery (pgmL™) R recovery deviation
OLME AMLO OLME AMLO OLME AMLO OLME AMLO OLME AMLO

80 8 2 6.4 1.6 1001 9971 0672 0108 0.671  0.109
100 8 2 8 2 99.76 9982 0673 0031 0673  0.032
120 8 2 9.6 2.4 99.79 10026 0171 0593 0172  0.591

* Average of three determinations

accurate. Theresultsof themethodsarereproducible REFERENCES

and thusthe devel oped method can be used as1PQC
test and for routine simultaneous determination of
OLME andAMLO intablet dosageform.
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