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INTRODUCTION

Valsartan (VAL) is known as N-[p-(o-1H-Tetrazol-
5-ylphenyl)benzyl]-N-valeryl-L-valine. It is an
Angiostensin II blocker and it is used as an antihyper-
tensive agent. Ramipril (RAMI) is chemically (2S, 3aS,
6aS)-1-[(S)-N-[(S)-1-carboxy-3- phenylpropyl]
alanyl] octahydrocyclopenta[b]pyrrole-2-carboxylic
acid, 1-ethyl ester. It is an angiostensin-converting en-
zyme inhibitor. It inhibits the conversion of the inactive
angiostensin I to the highly potent vasoconstrictor,
angiostensin II[1]. Both the drugs, Valsartan and Ramipril
are official in USP 2007[2]. Ramipril is also official in BP
2007[3]. Detail survey of literature of Valsartan revealed
several UV Spectrophotometric methods [4-8] as a single
drug and in combined dosage form. Similarly, literature
survey of Ramipril revealed several methods, viz.,
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HPTLC[9-10] and UV Spectrophotometric[11-15]. How-
ever there are no UV methods reported for the Simul-
taneous estimation of both of these drugs in combina-
tion.

The present work describes a useful method for
the simultaneous determination of both of these drugs
in combined dosage form.

EXPERIMENTAL

Chemicals

The working standards of Ramipril was procured
from Mepro Pharmaceuticals pvt.Ltd. Wadhwan, In-
dia. and Valsartan was kindly provided by Lupin Re-
search Park, Pune, India. Methanol AR grade was pur-
chased from Ashonuj Chem. Pvt. Ltd. Navi Mumbai.
Hydrochloric acid (HCl) was purchased from Loba
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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 developed and validated. First spectrophoto-
metric method employed �Simultaneous equation method� using 210.0 nm
and 249.0 nm as two wavelengths for absorbance measurement using metha-
nol and 0.1N HCl as the solvents. Beer�s law is obeyed in the concentration
range of 1.25-40g/mL and 5-40g/mL for RAMI and VAL, respectively.
Second method employed �Absorbance Correction Method�. The Wave-
length selected was 274.5 nm. Molar absorptivities, Limit of Detection (LOD)
and Limit of Quantitation (LOQ) were calculated. 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 Science Inc. - INDIA
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chemie Pvt. Ltd. Mumbai.

Instrumentation

The zero order-overlain spectra were recorded in
the wavelength range 200 - 400 nm using UV double
beam spectrophotometer of make Jasco, model V-550
with 1cm matched quartz cells. The instrumental pa-
rameters optimized for the zero order-overlain spec-
trums were:
Bandwidth: 0.2nm; Scanning speed: 400 nm/min; Data
pitch: 0.5 nm

PROCEDURE

Method 1

Simultaneous equation method

Preparation of working standard solution

10mg of ramipril and 10mg of Valsartan was trans-
ferred to 25 ml volumetric flask separately. To it 15 ml
of methanol was added and sonicated for 10 min and
then volume was made up to 25 ml with methanol so as
to get the concentration of 0.4mg/ml. The two wave-
lengths selected for determination were 210.0nm, 

max

for Ramipril and 249.0nm, 
max 

for Valsartan.
The absorptivity values for both the drugs at both

the selected wavelengths were calculated by dividing
the respective absorbance values by concentrations. The
procedure was repeated 5 times and average absorp-
tivity values were considered for further calculations.
Refer TABLE 1 for values.

Estimation of drugs from tablet solution

Ten tablets were crushed and weight equivalent to
5mg of ramipril and 80 mg of Valsartan were taken in
25 ml volumetric flask To it, 15 ml of methanol was
added and sonicated for 10 min and then volume was
made up to 25ml. The resulting solution was filtered
through whatmann filter paper no.41. A quantity of
62.5l from the above solution was transferred in 10ml
volumetric flask and diluted upto the mark with
0.1NHCl so as to get the solution of concentration
1.25g/ml and 20g/ml for ramipril and Valsartan re-
spectively.

The absorbances A
1
 and A

2,
 of this solution were

measured at 210.0nm and 249.0nm respectively. The

concentration of both the drugs was calculated by us-
ing the formula:
C

VAL 
= A

2
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 �A

1
 a

y2
 / a

x2
 a

y1
-a

x1
 a

y2
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where, A
1 
and A

2
 are absorbance of sample solution at 210.0nm

nm and 249.0 nm respectively, a
x1 

(93.79)
 
and a

x2
 (30.52) are

absorptivities values for VAL at 210.0 nm and 249.0 nm respec-
tively, a

y1 
(46.05) and a

y2
 (4.312) are absorptivities values for

RAMI at 210.0 nm and 249.0 nm respectively.

Method 2

Absorbance correction method[16]

This method is used to calculate the concentration
of drug even in the presence of interferents. If the iden-
tity, concentration and absorbtivity of the absorbing
interferents are known, it is possible to calculate their
contribution to the total absorbance of the mixture. The
concentration of absorbing component of interest is then
calculated from the corrected absorbance. The wave-
length selected for this method is at 274.5 nm because
at this wavelength the absorbance for Ramipril is prac-
tically nil. Refer spectrum in figure 1.

The concentration of both drugs was calculated in
4 steps:
(a) Calculate the concentration of Valsartan in g/100ml
by using the formula:
A

1
 = a

x3
 bc

Where, A
1
 = Absorbance of mixture at 274.5nm; a

x3
 =

Absorbtivity value of Valsartan at 274.5nm (10.96); c = Con

Figure 1: Overlain spectra of Ramipril and Valsartan in
0.1N HCl

TABLE 1: Absorbtivity values for method I and method II

Drug 
Absorbtivity 

value at 
210.0nm 

Absorbtivity 
value at 
249.0nm 

Absorbtivity 
value at 
274.5nm 

Ramipril (y) 46.05(ay1) 4.312(ay2) - 
Valsartan(x) 93.79(ax1) 30.52(ax2) 10.96(ax3) 
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centration in g/100ml; b = path length (1cm)

(b) Calculate the absorbance value of Valsartan at 210
nm using the formula:
A

2
 = a

x1
 bc

Where, A
2
 = Absorbance value of Valsartan at 210nm; a

x1 
=

Absorbtivity value for Valsartan at 210nm (93.79); c = Concen-
tration of Valsartan in g/100ml; b = path length (1 cm)

(c) Corrected absorbance at 210.0nm = Absorbance of mix-

ture at 210nm - A
2

(d) Concentration of Ramipril = Corrected absorbance at

210.0nm / a
y1 
 b

Where, a
y1 

= Absorbtivity of Ramipril at 210nm (46.05); b =
path length (1cm)

Method validation

Linearity and range

The relationship between absorbance and concen-
tration was found linear for Ramipril in the range of 1.25
- 10g/ml and 5 - 40g/ml for Valsartan. The dilutions
were made in 0.1N HCl by taking appropriate amount
of solution from working standard of both the drugs.
The solutions were scanned over the range 200-400nm.
The Zero-order overlain spectrum is shown in figure1.
The linear regression equations are:
For Ramipril at 210.0nm y = 0.0480x - 0.0122 (r = 0.995)
For Valsartan at 249.0nm y = 0.0288x + 0.0237 (r = 0.997)
For Valsartan at 274.5nm y = 0.0101x + 0.0137 (r = 0.999)

Precision

The precision of the method were checked by
interday and intraday variation studies. In the Interday
studies the absorbance of all the solutions was mea-
sured on three consecutive days.

In the Intraday studies the absorbance of all the
solutions was measured thrice a day. The Percentage
RSD values were calculated and the developed UV
method was found to be precise. Results are shown in
TABLE 2.

Accuracy

The accuracy of the method were determined by
recovery experiments. The recovery studies were car-
ried out by standard addition method at 80%, 100%,
120% level. The percentage recovery was calculated
and found to be within range of 98.0 � 102%. A known
amount of working standard of both the drugs was
added to the tablet solution. The percentage recovered

was calculated by comparing the absorbance before
and after addition of working standard solution.

Limit of detection and limit of quantitation

The Limit of Detection (LOD) is smallest concen-
tration that can be detected but not necessarily quanti-
fied as an exact value. LOD was calculated using the
following formula:
LOD = 3.3  /S

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

The Limit of Quantitation (LOQ) is the lowest
amount of analyte in the sample that can be quantita-
tively determined with suitable precision and accuracy.
LOQ was calculated using the following formula:
LOQ = 10 /S

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

Robustness

In this study, effect on the final result was noted by
changing the wavelength of measurement by 1nm.

RESULTS AND DISCUSSION

The two proposed methods for simultaneous esti-
mation of Ramipril and Valsartan were found to be ac-
curate and precise. A straight-line calibration graph was
obtained for Ramipril and Valsartan. Robustness stud-
ies showed that by varying the wavelength the % ab

TABLE 2: Validation parameters for method I and method II

Method I Method II 
Parameters 

RAMI VAL RAMI VAL 
Beer�s law   
range(mcg/ml) 

1.25 - 10 5-40 1.25-10 5-40 

Wavelength (nm) 210.0 249.0 210.0 274.5 
Regression equation 
y = mx+c     

Slope (m) 0.0480 0.0288 0.0480 0.0101 
Standard deviation 
of slope 1.5610-3 2.810-4 1.5210-4 3.510-4 

Intercept (c) 0.0122 0.0237 0.0122 0.0137 
Standard deviation 
of intercept 1.010-3 1.610-3 1.310-3 4.0410-3

% RSD (n=3) 
Interday precision 
Intraday precision 

 
0.20-0.58 
0.31-1.15 

 
0.39-1.05 
0.55-0.65 

 
0.25-0.46 
0.39-1.75 

 
1.54-0.93 
0.18-0.47 

LOD (mcg/ml) 0.089 0.184 0.088 1.33 
LOQ (mcg/ml) 0.271 0.589 0.272 4.04 
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sorbance value was deviated by not more than 
0.069% for Ramipril and  0.0019 for Valsartan, which
shows that the methods are robust. Percentage RSD
value is not more than 1.5 and percentage recovery
was found within the range of 99.20-100.36% indicat-
ing reproducibility and accuracy of the methods. The
summary of Validation parameters was shown in
TABLE 2. The methods were also evaluated by carrying
out assay. The details were shown in TABLE 3. The
results for recovery studies were shown in TABLE 4.

CONCLUSION

The two Validated Spectrophotometric methods
developed were found to be simple, precise and accu-
rate and hence can be used for routine analysis of these
drugs in combined dosage form.

ACKNOWLEDGMENT

The authors are grateful to the Dr. K.G.Bothara,
Principal, AISSMS College of Pharmacy, Pune, India,
for providing research facilities. The authors wish to
express their gratitude to Mepro pharmaceuticals
Pvt.Ltd. Wadhwan, India. for providing us Ramipril as
a gift sample and Lupin Research park, Pune for pro-
viding us the gift sample of Valsartan.

Company Inc., 534-535 (1991).
[2] �The USP�, 29th Ed., USP Convention Inc, USA,

2386-2387, 1890-1892 (2007).
[3] �British Pharmacopoeia�, International Ed., HMSO

Publication, London, 1, 574-575, (2007).
[4] E.I.Dinc, B.Vslu, S.A.Ozkan; Spectral.Anal.Lett.,

37(4), 679-693 (2004).
[5] N.L.Erk; Anal.Lett., 35(2), 283-302 (2002).
[6] E.Satana, S.Altina, N.Gunden, G.Sibel, O.A.

ZuhreSanturk; J.Pharm.Biomed.Anal., 25, 1009-
1013 (2001).

[7] T.Sevgi, S.Serap; J.Pharm.Biomed.Anal., 30(2),
371-375 (2002).

[8] S.S.Chitlange, B.A.Agarwal, S.B.Wankhede, D.M.
Sakarkar; Asian J.Chem., 20(4), 2570-2574 (2008).

[9] M.M.Baing, V.V.Vaidya, G.Singh, H.Mhaske, O.
Dhotre; Indian Drugs., 43(4), 333-337 (2006).

[10] K.R.Gupta, S.B.Wankhede, M.R.Tajne, S.G.
Wadodkar; Asian J.Chem., 19(6), 4177-4182 (2007).

[11] R.Sahu, P.B.Vandana; Indian Drugs., 43(3),226-230
(2006).

[12] E.Hisham, M.M.A.Abdellatef, A.T.Elham; J.
Pharm.Biomed.Anal., 18, 1021-1027 (1999).

[13] F.A.El-Yazbi, R.A.Shaalan; Spectrosc.Lett., 33(1),
91-102,(2000).

[14] N.Rahman, Y.Ahmed, N.H.A.Syed; AAPS.Pharm.
Sci.Tec., 6(3), 543-551 (2005).

[15] A.A.Al-Majed, F.Belal, A.Al-Warthan; Spectros.
Lett., 34(2), 211-220 (2001).

[16] A.H.Beckett, J.B.Stenlake, S.K.Jain; �Practical
Pharmaceutical chemistry�, 4th Ed., New Delhi,
(1997).

TABLE 4: Recovery studies

TABLE 3: Assay for tablet formulations

Label claim 
(mg/tablet) 

% % of label claim 
estimated  S.D Methods 

RAMI VAL RAMI VAL 
 Method-I 5 80 99.590.181 99.08  0.170
 Method-II 5 80 99.74 1.510 98.53  0.455

Amount present(mg/tab) Amount added (mg) Amount found(mg) % Recovery  S.D Recovery level 
RAMI VAL RAMI VAL RAMI VAL RAMI VAL 

Method-I 
80% 5.0 80 4.0 64.0 9.01 144.80 100.11 1.679 99.44 0.450 

100% 5.0 80 5.0 80.0 9.92 159.21 99.20 0.976 99.50 0.649 
120% 5.0 80 6.0 96.0 10.99 176.00 99.99 1.504 100.00 0.616 

Method-II 
80% 5.0 80 4.0 64.0 8.98 144.34 99.70 1.145 100.23 1.242 

100% 5.0 80 5.0 80.0 9.96 159.51 99.60 1.273 99.69 1.485 
120% 5.0 80 6.0 96.0 11.04 176.05 100.36 1.155 100.02 1.190 
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