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ABSTRACT
A simple and rapid reverse phase high performance liquid chromatography (RP-HPLC) method was developed and validated for quantitative
determination of Valsartan in bulk drug samples and formulations. Valsartan was analyzed by using reverse phase column Hypersil ODS, (150 mm X
4.6 mm), 5μm with mobile phase consisting of Sodium dihydrogen orthophosphate buffer pH 4.2 and Methanol (40:60 v/v) . The flow rate was set
1.0 mL/min and analysis was performed at wavelength 254 nm using Photo Diode Array (PDA) detector at ambient temperature. The method was
validated and stability studies were conducted under different conditions. The retention time for valsartan was around 4.63 minutes. The
calibration curves were linear (r_0.9990) over a concentration range from 40.0 to120.0 μg/mL. Limit of detection (LOD) and Limit of quantitation
(LOQ) were 0.065 and 0.197 μg/mL respectively. The developed method was successfully applied to estimate the amount of Valsartan in tablet
formulations.
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INTRODUCTION

Instrumentation

Valsartan is chemically N-(1-Oxopentyl)-N-[2'-(1H-tetrazol- 5-yl) [1,
1'-biphenyl]-4-yl] methyl]-L-valine, is a potent angiotensin receptor

Chromatography was performed with Jasco, Japan equipment
comprising a PU-2089 plus quaternary pump, degasser and a photo
diode array detector (Jasco MD-2010 Plus). A Rheodyne injector
fitted with a 20 μL loop was also used and data were recorded and
evaluated by use of Chrompass software. The detector wavelength
was set at 254nm. The chromatographic separations were
performed at ambient temperature on a Hypersil ODS, (150 mm X
4.6 mm), 5μm. The mobile phase was a mixture of Sodium
dihydrogen orthophosphate buffer (the pH of the solution was
adjusted to 4.2±0.05 with triethylamine) and Methanol (40:60 v/v)
filtered and degassed for 30 mins prior to use and flowing at the rate
of 1.0mL/min and run time of 10 min. Analytical Balance (Sartorius)
and pH meter (Lab India) were used.
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spectrophotometric methods
are reported for estimation of
valsartan alone or in combination with other drugs. Two stabilityindicating high performance liquid chromatography methods were
reported for the determination of impurities and assay of valsartan
13-14. But the methods are very complicated in terms of complex
mobile phase composition and longer run time; hence the method is
not feasible and economical for pharmaceutical industry. At present
study attempts were made to develop simple, rapid, robust and
economic method for the estimation of valsartan in the presence of
degradants. It separates drugs from the degradation products under
ICH suggested stress conditions (hydrolysis, oxidation, photolysis
and thermal stress) 17. Due to short run time and simple mobile
phase composition the proposed method will be of immense help to
the pharmaceutical industry for routine analysis of valsartan in
quality control as well as stability studies of bulk drug and
pharmaceutical formulations.

Preparation of stock solution:
Stock solutions were prepared by accurately weighing 10 mg of
valsartan and transferring to 10 mL volumetric flasks containing 6
mL of methanol. The flasks were sonicated for 10 minutes to
dissolve the solids. Volumes were made up to the mark with
methanol, which gave 1000 μg/mL the drugs. Aliquots from the
stock solutions were appropriately diluted with mobile phase to
obtain working standards of 100 μg/mL of each drug.
Calibration standards and quality control sample:
Different calibration standards ranging from 40, 60, 80, 100 and 120
μg/mL were prepared by appropriate dilution of standard solution
(1000 μg/mL) with mobile phase. Three quality control samples at
concentrations 40, 80 and 120 μg/mL representing 50,100 and
150% respectively of assay concentration (80μg/mL) were prepared
from the standard solution. An aliquot of 20 μL of solution was
injected into HPLC system.

Fig. 1: Chemical structure of Valsartan
MATERIALS AND METHODS
A reference standard sample of Valsartan was obtained from
Macleod’s Pharmaceuticals Ltd and
Commercial dosage form containing the studied drug were
purchased Cipla Ltd. HPLC-grade methanol, Orthophosphoric acid,
triethylamine and water were HPLC grade purchased from E. Merck,
Mumbai, India. All the other chemicals and reagents used were of AR
grade and Purchased from S.D. Fine Chemicals, Mumbai, India.

Preparation of assay solution:
To determine the Valsartan content of tablet formulations, twenty
tablets were weighed, to determine the average weight of the
tablets, and then crushed and mixed using a mortar and pestle. A
portion of powder equivalent to 1000 μg mL−1 was accurately
weighed into each of three 10 mL volumetric flasks and 5 mL
methanol was added. Each solution was sonicated for 20 min to
achieve complete dissolution of the valsartan and the solutions were
then diluted to volume with mobile phase, to yield concentrations of
1000 μg mL−1, and filtered through a 0.22-μm Nylon membrane
filter. The solution obtained was analyzed by HPLC.
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Forced degradation study
50 mg of Valsartan was accurately weighed and dissolved in 10 mL
of methanol, then 5 mL of 0.1N HCl were added and kept at 800C
about 2 h in a water bath, the solution was allowed to attend
ambient temperature then the solution was neutralized by 0.1N
NaOH to pH 7 and the volume made up to 50mLwith methanol.
50 mg of Valsartan was accurately weighed and dissolved in 10 mL
of methanol, then 5 mL of 0.1N NaOH was added and kept at 800C
about 2 h in a water bath. Then the solution was neutralized by 0.1 N
HCl to pH 7 and the volume made up to 50mL with methanol.
50 mg of valsartan was accurately weighed and dissolved in 10mL of
methanol, then 5 mL of 10% H2O2 solution were added and kept at
800C about 2 h in a water bath then volume was made up to 50 mL
with methanol.
50mg of valsartan was spread in a borosilicate glass Petri dish and
placed in a hot –air oven maintained at 800C for 24 hours, then the
solution was prepared to achieve a final concentration of 80µg mL1with methanol.
50mg of valsartan was (covered with aluminum foil) and exposed in
the UV chamber for 24 hours, then the solution was prepared to
achieve a final concentration of 80µg mL-1with methanol
Method validation

solution was diluted up to the mark with diluents to obtain final
concentration of 40-120 μg / ml. The solutions were prepared in
triplicate. Calibration curve were constructed by plotting the
concentration of valsartan versus corresponding mean peak area.
The results show that an excellent correlation exists between peak
area and concentration of drugs within the concentration range and
the results given in Table 2.
Table 2: Calibration data of valsartan by RP-HPLC method
Sr. No.
1
2
3
4
5

Concentration
(μg / ml)
40
60
80
100
120

The intra-day precision was determined by analyzing standard
solution of concentration 80 μg / ml for 6 times on the same day
while inter-day precision was determined by analyzing
corresponding standards daily for 6 day over a period of one week.
The values of percentage relative standard deviation (% RSD) for
intra-and inter-day variation are given in Table 3.
Table 3: Precision results for Valsartan
Sr. No

Concentration
(μg / ml)

1
2
3
4
5
6
Mean
Std.Dev
%RSD

80
80
80
80
80
80

System suitability
System-suitability tests are an integral part of method development
and are used to ensure adequate performance of the
chromatographic system. Retention time (tR), number of theoretical
plates (N), tailing factor (T), and RSD of peak area were evaluated
for six replicate injections of the drug at a concentration of 80 μg /
ml. The results given in Table 1 were within acceptable limits.
Table 1: Results from system suitability studies
Sr. no.
1
2
3
4

Parameters
Theoretical plates (N)
Peak area
Retention Time (tR)
Tailing factor (T)

Results
4633
1504141
4.63 min
1.08

Acceptance limit
N > 2000
RSD ≤ 1%
4633
T≤2

* Mean ± S.D. from six determinations
Linearity and range
Appropriate aliquots of standard Valsartan stock solutions (1000 μg
/ ml) were taken in different 10 ml volumetric flask and resultant

Peak area
(mv)
758727
1146217
1504141
1878575
2250255

Precision

The method was validated according to International Conference on
Harmonization17 guidelines for validation of analytical procedures.
RESULTS AND DISCUSSION

Retention time
(min)
4.629
4.635
4.630
4.636
4.633

Intraday
precision
(Area)
1504842
1504543
1505248
1506765
1504102
1506131
1505272
1005.261
0.066

Interday
precision
(Area)
1505802
1503693
1502560
1506662
1503482
1506131
1504722
1684.397
0.111

Accuracy
Accuracy of the method was checked by recovery study using
standard addition method known amount of standard valsartan
was added into pre analyzed sample and subjected it to the
proposed high performance liquid chromatographic method.
These studies were carried out at three levels i.e., (50, 100 and
150%). The recovery studies were carried out and the % recovery
and standard deviation of the % recovery were calculated and
presented in Table 4.

Table 4: Results from recovery studies (n=3)
Formulation

Label claim (mg/ml)

VALZAAR-80

80

Initial amount
(μg/ml)
80
80
80

Amount added
(μg/ml)
40
80
120

Amount recovered
(μg/ml)
120.09
159.78
199.93

Recovery ± SD*
(%)
100.07 ± 0.13
99.86 ± 0.16
99.96 ± 0.08

% RSD
0.108
0.100
0.040

Sensitivity

Ruggedness and robustness

The sensitivity of measurement of Valsartan by use of the proposed
method was estimated in terms of the limit of quantitation (LOQ)
and the limit of detection (LOD). The limits of detection and
quantitation were calculated by the method based on the standard
deviation (σ) of responses for triplicate blank injections and the
slope (S) of the calibration plot, using the formulae LOD = 3.3σ/S and
LOQ = 10σ/S. The LOD and LOQ of the method were 0.065 and 0.197
μg mL−1, respectively, which indicates the method is suitable for
detection and quantification of valsartan over a very wide range of
concentrations.

Ruggedness is a measure of the reproducibility of a test result under
normal, expected operating condition from instrument to
instrument and from analyst to analyst. The results of ruggedness
testing are reported in the Table 5.
Robustness is a measure of capacity of a method to remain
unaffected by small but deliberate variations in the method
conditions, and is indications of the reliability of the method. A
method is robust, if it is unaffected by small changes in operating
conditions. The small changes made included: the mobile phase
300
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ratio, the mobile phase pH, the flow rate, the detection wavelength.
Table 6 shows that the percent recoveries of valsartan were good
under most conditions and did not show a significant change when
the critical parameters were modified. The tailing factor for
Valsartan and the related compounds was always less than 2.0 and

the components were well separated under all the changes carried
out. Considering the modifications in the system suitability
parameters and the specificity of the method would conclude that
the method conditions are robust.

Table 5: Ruggedness studies of Valsartan
Formulation

VALZAAR-80

Label
claim(mg/ml)
80

Analyst I
Amount
found(mg/ml)
79.87

Recovery± SD*(%)
99.84 ± 0.097

Analyst II
Amount
found(mg/ml)
79.96

Recovery ± SD*(%)
99.95± 0.25

Table 6: Effect of experimental parameters on the percent recoveries of Valsartan
Conditions
Mobile phase composition
(Methanol: Buffer) ( v / v)

Mobile phase pH

Flow Rate Of Mobile Phase

Wavelengths (nm)

Modification
58:42
60:40
62:38
4.0
4.2
4.4
0.8
1
1.2
252
254
256

Forced degradation study
When establishing the stability-indicating properties of analytical
methods, the intermediate degradation products should not
interfere with any stage of drug analysis. Valsartan was found to be
stable at light and oxidation experiments. In acidic condition
valsartan degraded up to 13.1 %, in basic condition up to 5.8 % and

(%) Recovery of valsartan
100.10
99.95
100.30
99.98
99.88
100.5
99.42
99.94
100.02
100.32
100.15
100.2
in thermal condition 14.6 % degradation was observed for valsartan.
The results from forced degradation studies are given Table
8.Chromatograms obtained from after degradation under different
stress conditions are shown in Fig: 2, respectively. No peaks co
eluted with the drug peak, suggesting the method enabled specific
analysis of valsartan in the presence of its degradation products.

Fig. 2: LC chromatograms of Valsartan (a) After acidic degradation (b) After basic degradation (c) After oxidative degradation (d) After
thermal degradation (e) After photo degradation (f) Standard solution (80μg/mL)
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Table 7: Characteristic parameters of Valsartan
Parameters
Calibration range (μg / ml)
Detection wavelength
Mobile phase (Methanol: Buffer)
Retention time
Regression equation (Y*)
Slope (b)
Intercept (a)
Correlation coefficient(r2)
Limit of detection (μg / ml)
Limit of quantitation (μg / ml)

RP-HPLC
40-120
250nm
60:40
4.63 min
Y=18577x+21417
18577
21417
0.9990
0.065
0.197

Table 8: Results from analysis of samples by the forced degradation study, showing percentage Degradation of valsartan
Condition
Treated with 5 mL of 0.1 N HCl solution
and kept at water bath 80°C for 2 hours
Treated with 5 mL of 0.1 N NaOH solution and kept at 80°C for 2 hours on water bath
Treated with 5 mL of 10.0 % H2O2
solution and kept at 80°C for 2 hours
Heated at 80°C for 24 hours in oven
Exposed in the UV chamber for 24 hr

CONCLUSION
The results of the various validation studies showed that the LC
method was very simple, sensitive, accurate, reproducible and
stability indicating quantitative analysis of Valsartan in tablets,
which separates all degradants. The method was validated as per
ICH guidelines and it is one of the rare studies where forced
degradation studies were done under all different suggested
conditions and all the products were resolved in a single isocratic
run. Literature survey showed that two stability indicating method
has been published but the methods are very complicated in terms
of complex mobile phase composition and longer run time. That's
why the method is not feasible and economical for pharmaceutical
industry. The developed method is very sensitive enough with
LOD of 0.065 and 0.197 μg mL−1. Due to simpler mobile phase and
short run time, it ultimately increases the productivity of this
method, thus reducing the cost of sample analysis. So the
developed analytical method is more economical to
pharmaceutical industry and can be used for stability testing as
well as routine quality control analysis of valsartan in bulk drug
and pharmaceutical formulations.
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