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ABSTRACT

A HPTLC method for the estimation of Nebivolol (NBV) and Hydrochlorothiazide (HCTZ) has been developed. It
employs aluminum backed silica gel 60 Fps4 TLC plates, (20 cm X 10 cm, layer thickness 0.2 mm) pre-washed with
methanol and mobile phase comprising of 1,4-dioxane: toluene: triethylamine (5:3:0.1 v/v). The developing solvent was
run up to 80 mm in Camag chamber previously saturated with 10.0 ml of solvent mixture for 30 min. Densitometric
scanning was then performed with Camag TLC Scanner-3 equipped with winCATS (version 1.3.0) at A ;,,x 281 nm. The Ry
values were found to be 0.75 and 0.43 for Nebivolol and Hydrochlorothiazide respectively. The limit of detection and limit
of quantitation were found to be 43ng/spot & 130ng/spot for Nebivolol and 25ng/spot & 76ng/spot for
Hydrochlorothiazide respectively. The % RSD of intra-day variation and inter day variation were 0.54 and 0.41
respectively for NBV and 0.46 and 0.39 for HCTZ respectively. The proposed method can also be used for routine quality
control to accurately determine Nebivolol and Hydrochlorothiazide in bulk and tablet dosage form.
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INTRODUCTION

B-blockers constitute one of the most frequently prescribed
group of cardiovascular drugs. Nebivolol hydrochloride
(NBV) is chemically known as a, o-
[iminobis(methylene)]bis[6-fluoro-3,4-dihydro-2H-1-
benzopyran-2-methanol] hydrochloride. It is a highly
selective B1-blocker with nitric oxide mediated vasodilatory
actions and beneficial effects on vascular endothelial
function. Nebivolol is used in the management of
hypertension. "' Various analytical methods have been
reported for determination of nebivolol including UV
spectrophotometry ), HPLC !9 Lc-mMs "), HPTLC 121,
Hydrochlorothiazide (HCTZ) is chemically known as 6-
chloro-3,4-dihydro-7-sulfamoyl-2H-1,2,4-benzothiadiazine-
1,1-dioxide. It is a thiazide diuretic & increases sodium and
chloride excretion in distal convoluted tubule. Literature
survey reveals that few UV 157 and HPLC "2 methods
have been reported for determination of hydrochlorothiazide.
The combination of NBV and HCTZ is choice for treatment
of many low rennin hypertensions. Some methods are
reported for the combination of Nebivolol and
Hydrochlorothiazide including UV #2241 HPLC %! and
HPTLC 7. The purpose of this investigation was to develop
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and validate a simple, rapid, sensitive, precise, accurate and
specific reverse phase HPTLC method.

MATERIALS AND METHOD

Instruments

CAMAG (Muttenz, Switzerland) HPTLC system including a
Linomat V Applicator, Camag TLC Scanner-3 and winCATS
data processor (version 1.3.0) was used. Shimadzu AUX -
120 balance was employed for weighing samples.

Chemicals and materials

NBV and HCTZ were kindly supplied by Cadila
Pharmaceuticals Ltd., Ahemdabad. 1, 4-dioxane, toluene &
triethylamine used were of analytical grade from E-Merck
Ltd.

Preparation of standard stock solution of Nebivolol
Accurately weighed quantity of about 100 mg NBV was
transferred to 100 ml volumetric flask. It was dissolved in
sufficient quantity of methanol and the volume was made up
to the mark with the same solvent to get concentration of
1000 pg/ml of NBV.
Preparation  of
Hydrochlorothiazide
Accurately weighed quantity of about 40 mg HCTZ was
transferred to 100 ml volumetric flask. It was dissolved in
methanol and the volume was made up to the mark with the
same solvent to get concentration of 400pg/ml of HCTZ.
Chromatographic conditions

standard stock solution of
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The experiment was performed on a aluminum backed silica
gel 60 F,s4 TLC plates, (20 cm % 10 cm, layer thickness 0.2
mm) prewashed with methanol and mobile phase comprising
of 1, 4-dioxane: toluene: triethylamine (5:3:0.1 v/v). The
developing solvent was run upto 80 mm in Camag chamber
previously saturated with 10.0 ml of solvent mixture for 30
min. Samples were applied at a distance of 10 mm from
lower edge as 6 mm wide bands at a spraying rate of 15s pl™;
and the distance between the bands was 11.6 mm. The
developing solvent was run upto 80 mm, and the
development was performed at 25 + 2°C. The average
development time was 15 minutes. After development, the
plate was dried at 50°C in an oven for about 5 minutes.
Densitometry scanning was then performed at A ,x 281 nm
with Camag TLC scanner 3 equipped with winCATS
software version 1.3.0, using deuterium light source and the
slit dimensions were 6.00 x 0.45 mm. A typical HPTLC
chromatogram is shown in Fig. 1. The chromatographic
parameters are given in Table 1.

Table 1: Chromatographic conditions

Table 2: Linearity Study of NBV

Parameter Specification
Aluminium backed silica gel 60 F»s4 TLC plates,
Stati Ph (20 cm x 10 cm, layer thickness 0.2 mm, E-
ationary hase Merck, Darmstadt, Germany) pre-washed with
methanol.
Mobile phase 1,4-Dioxane: Toluene: Triethylamine (5:3:0.1
v/v)
Chamber saturation 30 min
Migration distance 80 mm
Band width 6 mm
Slit dimensions 6.00 x 0.45 mm
Radiation source Deuterium lamp
Scanning wavelength 281 nm
Spraying Rate 15s ul!
Distance between bands 11.6 mm
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M=
2
Py
“50
Ll
T d
]
c T T r
un | [} n LH il L1 bl Ml ns

Fig. 1: Densitogram of standard HCTZ (400 ng/spot): peak 1 (R; 0.43 +
0.02), NBV (1000 ng/spot): peak 2 (R;0.75+0.02)

Linearity study for NBV

Standard solution 1-5ul (1000-5000 ng/spot) was applied on
TLC plate with the help of microlitre syringe, using Linomat
V sample Applicator. The plate was developed as per
mentioned chromatographic conditions. Each concentration
was spotted six times on the plate. Peak area was recorded
for each concentration level of drug and calibration curve
was obtained by plotting peak areas against concentration of
NBV. The observations are given in Table 2. A typical
calibration curve is shown in Fig. 2.

S. No. Concentration of NBV in (ng/spot) (n=6) % RSD
1 1000 0.11
2 2000 0.24
3 3000 0.17
4 4000 0.08
5 5000 0.07
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Fig. 2: Calibration curve for NBV
Coefficient of correlation=0.9999, slope = 4.01, Y=5985.3, X= 1492.6

Linearity study for HCTZ

Standard solution 1-5ul (400-2000 ng/spot) was applied on
TLC plate with the help of microlitre syringe, using Linomat
V sample Applicator. The plate was developed as per
mentioned chromatographic conditions. Each concentration
was spotted six times on the plate. Peak area was recorded
for each concentration level of drug and calibration curve
was obtained by plotting peak areas against concentration of
HCTZ. The observations are given in Table 3. A typical
calibration curve is shown in Fig. 3.

Table 3: Linearity Study of HCTZ

S. No.  Concentration of HCTZ in (ng/spot) (n=6) % RSD
1 400 0.86
2 800 0.41
3 1200 0.23
4 1600 0.16
5 2000 0.12
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Fig. 3: Calibration Curve for HCTZ
Coefficient of correlation = 0.9999, slope = 10, Y=1108.1, X=110.15
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Simultaneous estimation of NBV and HCTZ from
laboratory mixture

Accurately weighed quantity 100 mg of NBV and 40 mg
HCTZ was transferred to 100 ml volumetric flask. It was
dissolved in methanol and volume was adjusted to mark.
Appropriate volume (3pl, containing 3000 ng of NBV and
1200 ng of HCTZ) was spotted for assay. Typical overlain
chromatogram of NBV and HCTZ is shown in Fig 4. A 3D
reproducibility spectrum is shown in Fig 5. The
concentration was determined by regression analysis. The
results are shown in Table 4.

Table 4: Analysis of NBV and HCTZ in laboratory mixture

Application of the proposed method for estimation in
tablet dosage form

An accurately weighed tablet powder equivalent to 100 mg
NBV and 40 mg HCTZ was transferred to 100 ml volumetric
flask containing 40 ml methanol, sonicated for 10 min and
volume was adjusted to mark with same solvent. The
resulting solution was filtered using Whatmann filter.
Appropriate aliquot portion (3pul, containing 3000 ng of NBV
and 1200 ng of HCTZ) was spotted for assay. The
concentration was determined by regression analysis. The
results are shown in Table 5.

Table 5: Assay of NBV and HCTZ

Amount taken in Amount found Components Amount found (%)* (n=6) % RSD
Components (ng/spot) (n=6) (%)* % RSD NBV 99.0 0231 031
NBV 3000 99.94 + 0.09 0.09 HCTZ 98.9 +0.48 0.48
HCTZ 1200 99.98 +0.23 0.23 *Mean + SD
*Mean + SD
N METHOD VALIDATION
Fres SR The proposed method was validated according to ICHQ2B
o ! ! ! ! ! tan guidelines for validation of analytical procedures. The
] v o solutions of the drugs were prepared as per the earlier
11 BT R 151 adopted procedure given in the experiment. 2!
e ; - Recovery study . -
: It was done by using standard addition method at 80, 100 and
el d . - M 120 % level. Known amount of standard stock solution of
i i
Y NBV and HCTZ was added to pre-analyzed sample (2000 ng
=l i - of NBV and 800 ng of HCTZ) and subjected to the proposed
. { ! HPTLC method. The results are shown in Table 6.
LI '|_ _.r 3 -l
) - T ! Table 6: Results of Recovery Studies
S0 1 . -1 — S
' Componen Initial Amount %o o,
i I i tps Amount added (ng/nl)  Recovere RS“D
=0 | s (ng/ul) (n=3)
' 2000 0 99.8 0.05
alle B - 5 2000 1600 100.1 0.77
: 2000 2000 99.9 0.03
0o - NBV 2000 2400 1002 004
. 800 0 101.1 0.65
I . . Tu N L 800 640 99.8 0.17
e w1 e 4 P S S 800 800 100.2 0.25
b T b S N e B e e T o R o T
- Al Herz 800 960 99.9 0.26
Fig. 4: Typical overlain spectra of standard NBV and HCTZ drug
solutions Precision study (Intra-day and Inter-day)
A e Precision was determined as intra-day and inter-day
o HH precision. Intra-day precision was determined by analyzing
o . 3000, 4000, & 5000 ng/spot (NBV) and 1200, 1600, 2000
¥ x“‘m ng/spot (HCTZ) for three times on the same day. Inter-day
R T AT precision was determined by analyzing 3000, 4000, & 5000
s | A ng/spot (NBV) and 1200, 1600, 2000 ng/spot (HCTZ) for
_.f ;E" three consecutive days over pa period of week. The results
?IJ_E S ?I; are shown in Table 7.
¥ o) 0o
Wi _/’/ 7 . ALa Table 7: Results of Precision (Intra-day and Inter-day)
Ll o T | hL{ ] . Intra-day Inter-day
iy — . Concentration .. -
B s Al — -\-H""'\-\.._ll 1603 Drug ne/spot Precision Precision
e A ~a T gsp %RSD (n=6) %RSD (n=6)
AL f;’ i M U A o 3000 0.01 0.02
RS ! &~ ; 4000 0.04 0.06
x|, / \ju Lo &H,j l i I m[;:"r NBV 5000 0.07 0.04
s Lt T i i 1200 0.03 0.08
gz [ S H-’ by 7 an HCTZ 1600 0.05 0.03
T e T T 2000 0.06 0.07
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Fig. 5: 3D spectra of NBV and HCTZ in standard drug solutions

Repeatability of measurement of peak area was determined
by spotting 4000 ng/spot (NBV) and 1600 ng/spot (HCTZ) of
standard drug solution on TLC plate and developing the
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plate. The separated spots were scanned 7 times without
changing the positions of the plate. % RSD for measurements
of peak areas was calculated and shown in Table 8.

Table 8: Results of Repeatability Studies

Avolication volume 72 RSDNBV % RSD of HCTZ
S.No “PPH ll I volu [4000 ng/spot] [1600 ng/spot]
a 0=7) 0=7)
1 4 0.13 0.58
Specificity

The mobile phase designed for the method resolved both the
drugs very efficiently. The R; values of NBV and HCTZ
were found to be 0.75 and 0.43 respectively. The peak purity
of NBV was tested by correlating the spectra of NBV at the
peak start (S), peak apex (M) and at the peak end (E)
positions. Correlation between these spectra indicates purity
of NBV peak {correlation r (S, M) = 0.996, r (M, E) = 0.999.
Same procedure was followed for HCTZ. Correlation
between these spectra indicate the purity of HCTZ peak
{correlation r (S, M) = 0.997, r (M, E) =0.999}. Thus, it can
be concluded that there was no interference due to impurities
or degradation products.

Sensitivity

The sensitivity was estimated in terms of the Limit of
Quantitation (LOQ) and Limit of Detection (LOD). The LOQ
and LOD were calculated using equation LOD = 3.3 x N/B
and LOQ = 10 x N/B, where, N is standard deviation of the
peak areas of the drugs (n=3), taken as a measure of noise,
and B is the slope of the corresponding calibration curve. The
LOQ and LOD for NBV were found to be 130 ng/spot and 43
ng/spot, respectively. For HCTZ, LOQ and LOD were found
to be 76 ng/spot and 25 ng/spot, respectively.

Ruggedness and Robustness

Ruggedness of the method was performed by applying 4000
ng and 1600 ng (n=6) for NBV and HCTZ by two different
analyst keeping same experimental and environmental
conditions.

Robustness of the method was performed at same
concentration mentioned above for ruggedness by changing
migration distance. The results are summarized in Table 9 &
10.

Table 9: Results of Ruggedness Studies
Amount

found %RSD  AMOUM o s
ofll‘;ﬁv (n=6) HCTZ [%] (n=6)
Analyst I 99.8 0.7 101.5 0.3
Analyst I1 99.6 0.2 99.4 0.6
Table 10: Results of Robustness Studies
Development Amount %RSD Amount %RSD
distance [cm] found of (n=6) found of (n=6)
! NBV [%] HCTZ [%]
7 99.8 0.98 99.5 0.09
7.5 99.0 0.7 99.3 0.58
8 99.6 0.6 99.9 0.69
RESULTS AND DISCUSSION

The peak area was observed to be dependent on the amount
of the standard, NBV and HCTZ and a linear relationship (r =
0.9992, 0.9998 respectively) was found between the peak
areas of NBV and HCTZ at various concentrations over the
range 1000-5000 ng, 400-2000 ng respectively. The solvent
system used for development of the plates produced no
interfering peaks in the area under the curve. The Ry values of

NBYV and HCTZ under the conditions used were found to be
0.74£0.02 and 0.14£0.02 and spots were quantified at a
wavelength of 281 nm. The LOD and LOQ were found to be
43ng/spot & 130ng/spot for Nebivolol and 25 ng/spot & 76
ng/spot for Hydrochlorothiazide respectively. The % RSD of
intra-day variation and inter day variation were 0.54 and 0.41
respectively for NBV and 046 and 0.39 for HCTZ
respectively.

The developed HPTLC method is simple, precise, specific
and accurate for simultaneous estimation of NBV and HCTZ
in bulk and tablet dosage form. The statistical analysis proves
that method is reproducible and selective for the analysis of
NBYV and HCTZ indicating non-interference of excipients in
the estimation. This method does not require an internal
standard. The proposed method could be applied for routine
analysis in a quality control laboratory.
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