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ABSTRACT

Two simple, accurate and precise spectrophotometric methods for the si-
multaneous estimation of Valsartan (VAL) and Ramipril (RAMI) in com-
bined dosage form have been devel oped and validated. First spectrophoto-
metric method employed ““Simultaneous equation method” using 210.0 nm
and 249.0 nm as two wavel engthsfor absorbance measurement using metha
nol and 0.1N HCI asthe solvents. Beer’slaw is obeyed in the concentration
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range of 1.25-40ug/mL and 5-40pug/mL for RAMI and VAL, respectively.
Second method employed “Absorbance Correction Method”. The Wave-
length selected was274.5 nm. Molar absorptivities, Limit of Detection (LOD)
and Limit of Quantitation (LOQ) were cal culated. Both methods have been
successfully applied for the analysis of these drugs in a pharmaceutical
formulation. Results of analysis were validated statistically and by recov-

ery studies. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Vasartan (VAL) isknown asN-[p-(0-1H-Tetrazol-
5-ylphenyl)benzyl]-N-valeryl-L-valine. It is an
Angiostensin |l blocker and it isused asan antihyper-
tensveagent. Ramipril (RAMI) ischemicdly (2S, 3aS,
6aS)-1-[(S)-N-[(S)-1-carboxy-3- phenylpropyl]
alanyl] octahydrocycl openta| b] pyrrole-2-carboxylic
acid, 1-ethyl ester. Itisan angiostensin-converting en-
zymeinhibitor. Itinhibitsthe conversion of theinactive
angiostensin | to the highly potent vasoconstrictor,
angiogtensin |1, Both thedrugs, Va sartan and Ramipril
areofficd inUSP 20073, Ramipril isdsoofficid inBP
20079, Detall survey of literature of Vasartan reveded
several UV Spectrophotometric methods“® asasingle
drug andin combined dosageform. Similarly, literature
survey of Ramipril revealed several methods, viz.,

HPTLC and UV Spectrophotometrici**5, How-
ever thereareno UV methodsreported for the Simul-
taneous estimation of both of these drugsin combina-
tion.

The present work describes a useful method for
the simultaneous determination of both of thesedrugs
incombined dosageform.

EXPERIMENTAL

Chemicals

Theworking standards of Ramipril was procured
from Mepro Pharmaceuticalspvt.Ltd. Wadhwan, In-
dia. and Valsartan waskindly provided by Lupin Re-
search Park, Pune, India. Methanol AR gradewas pur-
chased fromAshonuj Chem. Pvt. Ltd. Navi Mumbai.
Hydrochloric acid (HCI) was purchased from Loba
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chemiePvt. Ltd. Mumbai.

I nstrumentation

Thezero order-overlain spectrawererecordedin
thewavel ength range 200 - 400 nmusing UV double
beam spectrophotometer of make Jasco, model V-550
with 1cm matched quartz cells. Theinstrumental pa-
rameters optimized for the zero order-overlain spec-
trumswere:

Bandwidth: 0.2nm; Scanning speed: 400 nm/min; Data
pitch: 0.5nm

PROCEDURE

Method 1
Simultaneousequation method
Prepar ation of working standard solution

10mg of ramipril and 10mg of Va sartan wastrans-
ferredto 25 ml volumetric flask separately. Toit 15ml
of methanol was added and sonicated for 10 minand
then volumewasmade up to 25 ml with methanol soas
to get the concentration of 0.4mg/ml. Thetwo wave-
lengths selected for determination were210.0nm, A,
for Ramipril and 249.0nm, 2. _ for Valsartan.

Theabsorptivity vauesfor both thedrugsat both
the selected wavel engthswere cal culated by dividing
the respective absorbancevauesby concentrations. The
procedure wasrepeated 5 times and average absorp-
tivity valueswere considered for further calculations.
Refer TABLE 1 for va ues.

Estimation of drugsfrom tablet solution

Tentabletswere crushed and weight equivaent to
5mg of ramipril and 80 mg of Va sartan weretakenin
25 ml volumetricflask Toit, 15 ml of methanol was
added and sonicated for 10 min and then volumewas
made up to 25ml. Theresulting sol ution wasfiltered
through whatmann filter paper no.41. A quantity of
62.5ul from the above solution wastransferred in 10mi
volumetric flask and diluted upto the mark with
0.1NHCI so as to get the solution of concentration
1.25ug/ml and 20ug/ml for ramipril and Va sartan re-
Spectively.

The absorbancesA, and A, of thissolution were
measured at 210.0nm and 249, Onm respectively. The

concentration of both the drugswas cal culated by us-

ingtheformula:
C, —Azayl Alayzlaxzayl a,a, (@)
C..=A a-Aa la ,a-a. a 2

RAMI 17x2 27x1 X2 Tyl Tx17y2
where, A, and A, are absorbance of sample solution at 210.0nm
nm and 249.0 nm respectively, a, (93.79) and a , (30.52) are
absorptivitiesvaluesfor VAL at 210.0 nmand 249.0 nmrespec-
tively, a, (46.05) and a, (4.312) are absorptivities values for

RAMI at 210.0 nmand 249.0 nm respectively.
Method 2
Absorbance correction method(¢l

Thismethod isused to cal cul atethe concentration
of drug eveninthe presenceof interferents. If theiden-
tity, concentration and absorbtivity of the absorbing
interferentsareknown, it ispossibleto calculate their
contributiontothetota absorbance of themixture. The
concentration of absorbing component of interestisthen
calcul ated from the corrected absorbance. Thewave-
length selected for thismethod isat 274.5 nm because
at thiswavel ength the absorbancefor Ramipril isprac-
ticly nil. Refer spectruminfigure 1.

The concentration of both drugswascalculated in
4 steps:

(a) Cdculatethe concentration of Va sartaning/100ml
by usngtheformula
A =abc
Where, A| = Absorbance of mixture at 274.5nm; a , =
Absorbtivity value of Valsartan at 274.5nm (10.96); ¢ = Con
TABLE 1: Absor btivity valuesfor method | and method |1
Absorbtivity Absorbtivity Absorbtivity

Drug value at value at value at
210.0nm 249.0nm 274.5nm
Ramipril (y)  46.05(a,y) 4.312(a) -
Valsartan(x)  93.79(a.) 30.52(a,,) 10.96(ay3)
23 T

Abs |

A Ko
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Figure 1: Overlain spectraof Ramipril and Valsartanin
0.INHCI
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centrationin g/100ml; b = path length (1cm)

(b) Célculatethe absorbance value of Va sartan at 210
nmusngtheformula

A,=a, bc

Where, A, = Absorbance value of Valsartan at 210nm; a , =
Absorbtivity valuefor Valsartan at 210nm (93.79); ¢ = Concen-
tration of Valsartanin g/100ml; b = path length (1 cm)

(C) Corrected absor banceat 210.0nm =Absor bance of mix-
tureat 210nm-A,

(d) Concentration of Ramipril = Corrected absor bance at

210.0nm/a, xb
Where, a,= Absorbtivity of Ramipril at 210nm (46.05); b =
path length (1cm)

Method validation
Linearity and range

Therel ationship between absorbance and concen-
tration wasfoundlinear for Ramipril intherangeof 1.25
- 10ug/ml and 5 - 40ug/ml for Va sartan. Thedilutions
weremadein 0.1N HCI by taking appropriate amount
of solution from working standard of both the drugs.
The solutionswere scanned over the range 200-400nm.
TheZero-order overlain spectrumisshowninfigurel.

Thelinear regresson equationsare:
For Ramipril a210.0nm  y=0.0480x - 0.0122 (r = 0.995)
For Valsartanat 249.0nm  y=0.0288x + 0.0237 (r = 0.997)

For Valsartanat 274.5nm  y=0.0101x + 0.0137 (r = 0.999)
Precision

The precision of the method were checked by
interday andintraday variation studies. Inthe Interday
studiesthe absorbance of all the solutionswas mea-
sured on three consecutive days.

In the Intraday studies the absorbance of al the
solutionswas measured thrice aday. The Percentage
RSD valueswere cal culated and the devel oped UV

method wasfoundto be precise. Resultsareshownin
TABLE 2.

Accuracy

The accuracy of the method were determined by
recovery experiments. Therecovery studieswere car-
ried out by standard addition method at 80%, 100%,
120% level. The percentage recovery was cal culated
and found to bewithinrangeof 98.0— 102%. A known
amount of working standard of both the drugs was
added to thetabl et solution. The percentage recovered

—— Fyll Peper
TABLE 2: Validation parameter sfor method | and method 11

Parameters Method | Method 11

RAMI VAL RAMI VAL

Beer'slaw 125-10 540 12510 5-40

range(mcg/ml)

Wavelength (nm) 210.0 2490 2100 2745

Regression eguation

y = mx+c

Slope (m) 0.0480 0.0288 0.0480 0.0101

Standard deviation 3 4 4 4

of slope 1.56x10™ 2.8x10™ 1.52x10™ 3.5x10

Intercept (c) 0.0122 0.0237 0.0122 0.0137

Standard deviation 3 3 3 3

of intercept 1.0x107 1.6x10” 1.3x10° 4.04x10

% RSD (n=3)

Interday precision 0.20-0.580.39-1.050.25-0.46 1.54-0.93
Intraday precision  0.31-1.150.55-0.650.39-1.75 0.18-0.47
LOD (meg/ml) 0089 0184 0088  1.33

LOQ (meg/ml) 0271 0589 0272  4.04

was cal cul ated by comparing the absorbance before
and after addition of working standard solution.

Limit of detection and limit of quantitation

TheLimit of Detection (LOD) issmallest concen-
tration that can be detected but not necessarily quanti-
fied asan exact value. LOD wascal culated using the
followingformula

LOD=3.3¢/S
o = Standard deviation of the response, S = slope of the cali-
bration curve

The Limit of Quantitation (LOQ) is the lowest
amount of analytein the samplethat can be quantita-
tively determined with suitable precision and accuracy.
LOQwasca culated using thefollowingformula:

LOQ =100/S

o = Standard deviation of the response, S = slope of the cali-
bration curve

Robustness

Inthisstudy, effect onthefina result wasnoted by
changing thewave ength of measurement by +1nm.

RESULTSAND DISCUSSION

Thetwo proposed methodsfor s multaneous esti-
mation of Ramipril and Valsartan werefound to be ac-
curateand precise. A sraight-line cdibration graph was
obtained for Ramipril and Vd sartan. Robustness stud-
iesshowed that by varying thewavel engththe % ab
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TABLE 3: Assay for tablet formulations

Label claim % % of label claim
M ethods (mg/tablet) estimated £ S.D
RAMI VAL RAMI VAL
Method-I 5 80  99.59+0.181 99.08 + 0.170
Method-I1 5 80 99.74 +£1.510 98.53 + 0.455
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sorbance value was deviated by not more than +
0.069% for Ramipril and+ 0.0019for Va sartan, which
showsthat the methods are robust. Percentage RSD
valueis not more than 1.5 and percentage recovery
wasfound within therange of 99.20-100.36% indi cat-
ing reproducibility and accuracy of themethods. The
summary of Validation parameters was shown in
TABLE 2. Themethodswered so evaluated by carrying
out assay. The details were shown in TABLE 3. The
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CONCLUSION

Thetwo Validated Spectrophotometric methods
devel oped werefound to be smple, preciseand accu-
rate and hence can be used for routineanalysisof these
drugsin combined dosageform.
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