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ABSTRACT
Objective: The prevalence of Hypertension in India is estimated to be greater than 45% in the middle age population; elevated hypertension is one
of the known causes of CHD, strokes and death. The objective of this work was to develop a simple, accurate and robust HPTLC method was
developed for simultaneous estimation of Valsartan and Hydrochlorothiazide in bulk and tablets.

Methods: The mobile phase optimized by HPTLC method consists of Toluene: Ethyl acetate: formic acid in the ratio of (3:7:0.3, v/v/v). The solvent
front was a run-up to a distance of 80 cm; which took 15 min for the development of TLC plate. Analytical Wavelength for UV detection selected was
at 225 nm.

Results: Retention factor was found to be 0.74±0.02 and 0.45±0.02 for VAL and HTZ, respectively. Developed chromatographic method was
validated as per ICH, Q2(R1) guidelines. Linearity was found at concentration range 300-1800 ng/spot (r2 = 0.999), 50-300ng/spot (r2 = 0.9991) for
VAL and HTZ respectively. LOD were found to be 23.02 ng/spot and 4.12ng/spot respectively for Valsartan and Hydrochlorothiazide. LOQ was
found to be 69.76ng/spot and 12.5ng/spot for, Valsartan and Hydrochlorothiazide respectively.
Conclusion: Percentage RSD was found out to less than 2, indicating the developed method was precise and can be successively applied to
pharmaceutical formulation. No interferences with the excipients were reported.
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INTRODUCTION
Hypertension is a cause of the increased risk of cardiovascular
disease. Hence antihypertensive drugs and their combination is
essential to treat hypertension also to reduce side effects and
enhance effectives. Angiotensin-converting enzyme inhibitors
(ACE-II antagonists) are combined with thiazide diuretics to
reduce the side effects and achieve better control on hypertension
by combined therapy.
Valsartan belongs to ACE-II receptor antagonist used alone or in
combination with other agents to treat hypertension its molecular
formula is C24H29N5O3, it is soluble in ethanol, methanol, alkalies
and slightly soluble in water. it is marketed alone or in combination
with other drugs to treat elevated blood pressure.
Hydrochlorothiazide belongs to the class of thiazide diuretic and
acts by it deceasing the reabsorption of electrolytes from the
renal tubules. Therefore, rate of excretion of water and
electrolytes (sodium), is increased. Its molecular formula is
C7 H8ClN 3O4 S2 . It is Soluble in methanol, and acetone, alkalies
insoluble in cold water [1, 2].

Fig. 2: Structure of hydrochlorothiazide

Extensive literature survey revealed that few spectroscopic and
chromatographic methods were reported but with the combination
of other drugs. Various discrepancies were observed in the reported
methods Hence a need was felt to develop a novel HPTLC method for
estimation of Valsartan and Hydrochlorothiazide in bulk and Tablet
dosage form, which can be routinely opted for quality control
analysis [3-11].
MATERIALS AND METHODS

Pharmaceutical grade Valsartan (VAL) and Hydrochlorothiazide
(HTZ) were kindly supplied by Lupin Pharmaceuticals, Jammu and
Kashmir, India. Both drugs were used without further purification.
Toluene, Ethyl acetate, formic acid, methanol were purchased from
Thomas Baker Chemicals (Mumbai, India). Pharmaceutical finished
dosage form used in the present work was Valent-H® (Lupin
Pharmaceuticals India. Ltd.), tablets containing 12.5 mg of HTZ and
80 mg of VAL.
Instrumentation

Fig. 1: Structure of Valsartan

The chromatographic
formulated in table 1.
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Table 1: Instrumentation and chromatographic conditions
Parameter
Stationary phase
Slit dimensions
Chamber Saturation and development time.
Migration distance
Mode of application
Band width
Scanning wavelength
Spraying rate
Source of radiation
Activation temperature
Software version

Specification
Aluminum backed silica gel F254 TLC plates (10X10)cm
5 mm × 0.45 mm
15 min
80 mm
Band
6 mm
225 nm
15s µl
D2 lamp
110°C for 20 min
WinCATS software version 1.4.2

Solubility studies
VAL and HTZ were found to be completely soluble in methanol;
hence stock solution was prepared in methanol and dilutions were
prepared in methanol for HPTLC studies.
Selection of analytical wavelength

From the overlaid spectra, analytical wavelength selected was 225 nm
since considerable absorbance was seen at this wavelength (fig. 3).

HPTLC densitometry method

For quantitation of VAL and HTZ in Pharmaceutical formulation and
Active Pharmaceutical Ingredient (API), Various solvent systems like
ethyl acetate, chloroform, acetone, Toluene, methanol, formic acid
was tried in different proportions for better separation and
resolution of spots of VAL and HTZ from other excipients of
formulations. The most satisfactory separation was obtained by
using a mixture of Toluene: Ethyl acetate: formic acid (3:7:0.3,
v/v/v) for VAL and HTZ with proper resolution. The Rf values found
out to be 0.745±0.02 for VAL and 0.45±0.021 for HTZ.
Preparation of standard stock solutions

Standard stock solution (SSS) was prepared by solubilizing 10 mg of
VAL and HTZ in 10 ml of methanol separately to get the
concentration of 1 mg/ml. 3 ml of SSS was further diluted to 10 ml to
get a stock solution of 300 ng/µl of VAL and 0.5 ml of SSS was
further diluted to 10 ml to get a stock solution of 50 ng/µl of HTZ
separately.
RESULTS AND DISCUSSION

Intermediate precision (inter-day) of the method was checked by
repeating analysis of 300 ng/band of VAL and 50 ng/band of HTZ,
respectively on the three different days over a period of two weeks.
Percentage RSD was computed. The results of validation parameters
are formulated in table 2.
Limit of detection and limit of quantitation

The limit of detection (LOD) and limit of quantitation (LOQ) for VAL
and HTZ were computed using the formula as per ICH guidelines.
The results of validation parameters are formulated in table 2.
Robustness

To assess the robustness study, small, deliberate variations were
done on the optimized method. Factors varied were saturation time,
change in ratio of mobile phase composition g change in time of
development to scanning. An Each factor selected was changed at
three levels (-1, 0,+1) Concentration level applied was 640 ng/band
for VAL and 100 ng/band for HTZ in tablet solution. The results of
validation parameters are formulated in table 2.
Recovery studies (Accuracy)

Recovery studies were carried out by the standard addition method.
API was spiked with blend prepared for assay at three different
levels 50, 100 and 150% of label claim. Sample concentration was
analyzed at 640 ng/band of VAL and 100 ng/band of HTZ. The areas
were noted after the development of plate. The drug concentrations
of VAL and HTZ were calculated by using regression equations,3
concentrations and 3 replicates of the sample were analyzed. The
results of validation parameters are formulated in table 2.
Specificity

Validation of the analytical methods
Linearity
For linearity studies, a mixture of VAL (50 ng/µl) and HTZ (300 ng/µl)
were made. Different volumes (1-6 µl) for both the drugs were applied
on the plate to furnish a concentration of 300-1800 ng/band for VAL
and 50-300 ng/band HTZ, respectively. Sample determinations were
done in 5 replicates and the regression equation was calculated. The
results of validation parameters are formulated in table 2.

Precision

For Precision studies, samples were treated for repeatability and
intermediate precision studies with the sample. Repeatability
studies (intra-day) were performed with tablet samples by using
analysis of 300 ng/band of VAL and 50 ng/band of HTZ, respectively.

Specificity studies were carried by analyzing API and sample
solutions of tablet formulation. The Rf values of VAL and HTZ were
confirmed by comparing with that of the Rf values of the standard
drug to indicate that there is no interference of the excipients in the
tablet formulation. The results of validation parameters are
formulated in table 2 [12-14].
Analysis of marketed formulation

Tablet powder (of 20 tablets) equivalent to 10 mg of HTZ (64 mg of VAL)
was weighed and transferred to a 100 ml volumetric flask separately
containing approximately 100 ml of methanol, and applied to obtain final
concentration of 100 ng/band forHTZ and 640 ng/band of VAL. The
results of analysis of the marketed are formulated in the table 3.

Table 2: Validation parameters for VAL and HTZ

S. No.
1.
2.
3.
4.
5.
6.
7.

Validation parameter
Linearity ng/spot
Precision (Intraday) %RSD
Precision (Interday) %RSD
LOD
LOQ
Accuracy
Robustness %RSD

HTZ
50-300ng/spot (r2=.9991)
0.666
0.588
4.127 ng/spot
12.50 ng/spot
99.83-100.5
0.33-0.96

VAL
300-1800 ng/spot (r2= 0.999)
0.646
0.527
23.02 ng/spot
69.76 ng/spot
99.54-100.2
0.36-0.99
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Fig. 3: Overlay of valsartan and hydrochlorothiazide

Fig. 4: Representative Densitogram of VAL (Rf= 0.74±0.02 and for HTZ (Rf=0.45±0.02 ).

Fig. 5: 3D Linearity spectra of HTZ and VAL
Table 3: Results from analysis of marketed tablet formulation
Content
VAL
HTZ

Label claim (mg)
80
12.5

Amount of drug estimated
79.84
12.44

The primary objective of the reported work was to develop a simple,
precise accurate and validated HPTLC method in bulk and tablet
dosage form. Several reported methods had discrepancies viz

% Label claim
99.8
99.52

SD
21.62
12.99

%RSD
1.05
0.69

include, N J Shah, et al. reported HPTLC method had reported
Coefficient of variation, (r2) value was not 0.999. Rasha A. Shaalan et
al., Manish Sharma, et al., Jui J. Pandya, et al. reported HPTLC method
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for various Anti-hypertensive drugs with poor resolution and peaks
which were not properly differentiated, with Rf value difference
between two or more drugs<0.2. Kadam, B. R. et al. didn’t report
chromatogram developmental time in the paper Hence a need was
felt to develop a validated HPTLC method with well resolved peaks.
Optimization was carried out by selecting a solvent system which
would give dense and compact spots with well resolved and
differentiated Rf values. Various solvent systems like ethyl acetate,
chloroform, acetone, Toluene, methanol, formic acid was tried in
different proportions to separate and resolve spots of VAL and HTZ
from other excipients of formulations, after several trials
combination of Toluene: Ethyl acetate: formic acid could resolve the
peaks in satisfactorily. The optimized HPTLC method consists of the
mobile phase Toluene: Ethyl acetate: formic acid in the ratio of
(3:7:0.3, v/v/v). The solvent front was run up to distance of 80 cm;
development time was 15 min approximately for TLC plate.
Analytical wavelength selected for detection was 225 nm. Rf was
found to be 0.74±0.02 and 0.45±0.02 for VAL and HTZ respectively.
Linearity was found at concentration range 300-1800 ng/spot (r2 =
0.999), 50-300ng/spot (r2 = 0.9991) for VAL and HTZ respectively.
LOD were found to be 23.02ng/spot, 4.12 ng/spot, for Valsartan and
Hydrochlorothiazide
respectively
were
found
to
be
69.76ng/spot,12.5ng/spot and respectively for, Valsartan and
Hydrochlorothiazide.

2.
3.
4.
5.

6.

CONCLUSION

The developed method was validated for analysis of Valsartan and
Hydrochlorothiazide in Bulk and combination (Tablet dosage form)
hence it can be concluded that the developed HPTLC method can be
routinely applied without any interference from the excipients for
bulk and pharmaceutical dosage form.
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