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ABSTRACT

A simple, precise, rapid and accurate reversed-phase high performance liquid chromatography (RP-HPLC)
method for the simultaneous estimation of Azilsartan Medoxomil and Chlorthalidone was developed and
validated as per ICH Guidelines. Chromatography was carried out by isocratic technique on a Develosil C18
(4.6mmx150mm, 5um) Column with mobile phase mixture of Acetonitrile: Phosphate buffer pH-5.2
(25:75v/v) was used as a mobile phase and the pH was adjusted into 5.2 by using with ortho-phosphoric acid,
at a flow rate of 1.0 ml/min. The UV range was detected at 248 nm for Azilsartan Medoxomil and
Chlorthalidone respectively. The different analytical performance parameters such as linearity, precision,
accuracy, and specificity, limit of detection (LOD) and limit of quantification (LOQ) were determined
according to International Conference on Harmonization ICH Q2B guidelines. The linearity of the calibration
curves for each analyte in the desired concentration range is good (r2 >0.9). The recovery of the method was
between 99.95% and 100.10% for Azilsartan Medoxomil and Chlorthalidone respectively. Hence the proposed
method is highly sensitive, precise and accurate and it successfully applied for the reliable quantification of

API content in the commercial formulations of Azilsartan Medoxomil and Chlorthalidone.
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INTRODUCTION

High Performance Liquid Chromatography (HPLC) was derived from the classical column chromatography
and, is one of the most important tools of analytical chemistry today. In the modern pharmaceutical industry,
high-performance liquid chromatography (HPLC) is the major and integral analytical tool applied in all stages
of drug discovery, development, and production. HPLC is the method of choice for checking peak purity of
new chemical entities, monitoring reaction changes is in synthetic procedures or scale up, evaluating new

formulations and carrying out quality control / assurance of the final drug products.

The Goal of HPLC method is to try & separate, quantify the main drug, any reaction impurities, all available
synthetic intermediates and any degradants. High Performance Liquid Chromatography is now one of the most
powerful tools in analytical chemistry. It has the ability to separate, identify, and quantify the compounds that
are present in any sample that can be dissolved in a liquid. HPLC is the most accurate analytical methods
widely used for the quantitative as well as qualitative analysis of drug product and used for determining drug
product stability. HPLC principle is the solution of sample is injected into a column of porous material
(stationary phase) and liquid phase (mobile phase) is pumped at higher pressure through the column. The
principle of separation followed is the adsorption of solute on stationary phase based on its affinity towards
stationary phase. The technique of HPLC has following features.

> High resolution

> Small diameter, Stainless steel, Glass column

Y

Rapid analysis

A\

Relatively higher mobile phase pressure

Y

Controlled flow rate of mobile phase

HPLC Method Development:
Methods are developed for new products when no official methods are available. Alternate methods for
existing (Non-Pharmacopoeial) products are to reduce the cost and time for better precision and ruggedness.
When alternate method proposed is intended to replace the existing procedure comparative laboratory data
including merit/demerits are made available. The goal of the HPLC-method is to try & separate, quantify the
main active drug, any reaction impurities, all available synthetic inter-mediates and any degradants.
Steps involved in Method development are.

+«+ Understanding the Physicochemical properties of drug molecule.

+»+ Selection of chromatographic conditions.

¢ Developing the approach of analysis.

K/
L X4

Sample preparation

K/
L X4

Method optimization

K/
L X4

Method validation
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Understanding the physicochemical properties of drug molecules:

Physicochemical properties of a drug molecule play an important role in method development. For Method
development one has to study the physical properties like solubility, polarity, pKa and pH of the drug
molecule. Polarity is a physical property of a compound. It helps an analyst, to decide the solvent and
composition of the mobile phase. The solubility of molecules can be explained on the basis of the polarity of
molecules. Polar, e.g. water, and nonpolar, e.g. benzene, solvents do not mix. In general, like dissolves like
I.e., materials with similar polarity are soluble in each other. Selection of diluents is based on the solubility of
analyte. The acidity or basicity of a substance is defined most typically by the pH value. Selecting a proper

pH for ionizable analytes often leads to symmetrical and sharp peaks in HPLC.

Selection of chromatographic conditions

During initial method development, a set of initial conditions (detector, column, mobile phase) is selected to
obtain the first “scouting” chromatograms of the sample. In most cases, these are based on reversed-phase
separations on a C18 column with UV detection. A decision on developing either an isocratic or a gradient

method should be made at this point.

Selection of Column:

A column is of course, the starting and central piece of a chromatograph. A appropriately selected column can
produce a good chromatographic separation which provides an accurate and reliable analysis. An improperly
used column can often generate confusion, inadequate, and poor separations which can lead to results that are
invalid or complex to interpret.9The heart of a HPLC system is the column. Changing a column will have the
greatest effect on the resolution of analytes during method development. Choosing the best column for
application requires consideration of stationary phase chemistry, retention capacity, particle size, and column
dimensions. The three main components of an HPLC column are the hardware, the matrix, and the stationary

phase.

There are several types of matrices for support of the stationary phase, including silica, polymers, alumina,
and zirconium. Silica is the most common matrix for HPLC columns. Silica matrices are robust, easily
derivatized, manufactured to consistent sphere size, and does not tend to compress under pressure. Silica is
chemically stable to most organic solvents and to low pH systems. One short coming of a silica solid support
is that it will dissolve above pH 7. In recent years, silica supported columns have been developed for use at
high pH. The nature, shape and particle size of the silica support effects separation. Smaller particle results in
a greater number of theoretical plates, or increased.The nature of the stationary phase will determine whether

a column can be used for normal phase or reverse phase chromatography.

Normal phase chromatography utilizes a polar stationary phase and a non-polar mobile phase. Generally, more
polar compounds elute later than non-polar compounds. Commonly used reverse phase columns and their uses
are listed below. Propyl (C3), Butyl (C4), and Pentyl (C5) phases are useful for ion-pairing chromatography
(C4) and peptides with hydrophobic residues, and other large molecules. C3—C5 columns generally retain non-
polar solutes more poorly when compared to C8 or C18 phases. Examples include Zorbax SB-C3, YMC-Pack

C4, and Luna C5. These columns are generally less stable to hydrolysis than columns with longer alkyl chains.
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Octyl (C8, MOS) phases have wide applicability. This phase is less retentive than the C18 phases, but is still

quite useful for pharmaceuticals, nucleosides, and steroids.10Selection of the stationary phase/column is the
first and the most important step in method development. The development of a rugged and reproducible
method is impossible without the availability of a stable, high performance column. To avoid problems from
irreproducible sample retention during method development, it is important that columns be stable and
reproducible. The separation selectivity for certain components vary between the columns of different
manufacturer as well as between column production batches from the same manufacturer. Column
dimensions, silica substrate properties and bonded stationary phase characteristics are the main ones. The use

of silica-based packing is favored in most of the present HPLC columns due to several physical characteristics.

Selection of Chromatographic mode: chromatographic modes based on the analyte’s molecular weight and
polarity. All case studies will focus on reversed-phase chromatography (RPC), the most common mode for
small organic molecules. lonizable compounds (acids and bases) are often separated by RPC with buffered
mobile phases (to keep the analytes in a non-ionized state) or with ion-pairing reagents.

MATERIALS AND METHODS

Azilsartan Medoxomil and Chlorthalidone Procured from Sura labs, Water and Methanol for HPLC
from LICHROSOLYV (MERCK), Acetonitrile for HPLC from Merck.

HPLC METHOD DEVELOPMENT:
TRAILS
Preparation of standard solution:

Accurately weigh and transfer 10 mg of Azilsartan Medoxomil and Chlorthalidone working standard into a
10ml of clean dry volumetric flasks add about 7ml of Methanol and sonicate to dissolve and removal of air

completely and make volume up to the mark with the same Methanol.

Further pipette 0.6ml of Azilsartan Medoxomil and 1ml of Chlorthalidone from the above stock solutions into

a 10ml volumetric flask and dilute up to the mark with diluents.
Procedure:

Inject the samples by changing the chromatographic conditions and record the chromatograms, note the

conditions of proper peak elution for performing validation parameters as per ICH guidelines.
Mobile Phase Optimization:

Initially the mobile phase tried was Methanol: Water, Acetonitrile and water with varying proportions.

Finally, the mobile phase was optimized to Methanol: Phosphate Buffer in proportion 25:75 v/v respectively.
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Optimization of Column:

The method was performed with various columns like C18 column, Symmetry and X-Bridge.
Develosil C18 (4.6mmx150mm, 5um) Column was found to be ideal as it gave good peak shape and resolution

at Iml/min flow.

OPTIMIZED CHROMATOGRAPHIC CONDITIONS:

Instrument used : Waters HPLC with auto sampler and PDA Detector 996 model.
Temperature : 36°C

Column : Develosil C18 (4.6mmx150mm, 5um) Column

Mobile phase : Acetonitrile: Phosphate buffer pH-5.2 (25:75v/v)

pH : 5.2

Flow rate ; Iml/min

Wavelength : 248nm

Injection volume : 20 pl

Run time : 7 min

METHOD VALIDATION

PREPARATION OF BUFFER AND MOBILE PHASE:

Preparation of Sodium dihydrogen Phosphate (NaH2PO4) buffer (pH-5.2):
Dissolve 13.7991 of Sodium dihydrogen phosphate in 1000 ml HPLC water and adjust the pH 5.2 with

diluted orthophosphoric acid. Filter and sonicate the solution by vacuum filtration and ultra sonication.
Preparation of mobile phase:

Accurately measured 250 ml (25%) of Acetonitrile and 750 ml of Phosphate buffer (75%) a were
mixed and degassed in digital ultra sonicater for 15 minutes and then filtered through 0.45 p filter under

vacuum filtration.
Diluent Preparation:

The Mobile phase was used as the diluent.
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RESULTS AND DISCUSSION

Optimized Chromatogram (Standard)

Mobile phase . Acetonitrile: Phosphate buffer pH-5.2 (25:75v/v)
Column . Develosil C18 (4.6mmx150mm, 5um) Column
Flow rate : 1 ml/min

Wavelength . 248 nm

pH : 5.2

Column temp : 36°C

Injection Volume : 20

Run time : 7 minutes

0.107

0.087

4.300

o 0.06
=z ]

0.047

0.02+

0.00

Minutes

Fig-: Optimized Chromatogram
Table-: Peak Results for Optimized Chromatogram

USP USP
S. ) ) USP
Peak name Rt Area | Height | Resolutio N plate
No. Tailing
n count
Azilsartan
1 ) 2.452 856752 452685 1.56 6358
Medoxomil 4
, | Chlorthalido | 45 | 506586 | 36586 5 64 1.43 i~
ne )

Observation: From the above chromatogram it was observed that the Azilsartan Medoxomil and
Chlorthalidone peaks are well separated and they shows proper retention time, resolution, peak tail and plate

count. So it’s optimized trial.
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Optimized Chromatogram (Sample)
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Figure-: Optimized Chromatogram (Sample)
Table: Optimized Chromatogram (Sample)
) USP
Heigh ) USP USP plate
S.No. | Peak name Rt Area Resolutio N
t Tailing count
n
Azilsartan
1 | 2466 | 8659825 | 406854 157 6485
Medoxomil 5
Chlorthalido
2 N 4.323 | 536584 | 37856 5 65 1.44 5596

Acceptance Criteria:
> Resolution between two drugs must be not less than 2.
» Theoretical plates must be not less than 2000.
» Tailing factor must be not less than 0.9 and not more than 2.

» It was found from above data that all the system suitability parameters for developed method were

within the limit.
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Assay (Standard):

Table-: Peak results for assay standard

USP USP USP o
) ) . Injectio
S.No. Name Rt Area | Height | Resolutio | Tailin plate
n
n g count
Azilsartan | 2.45 | 856985
1 _ 458698 1.56 6358 1
Medoxomil 6 3
Chlorthalid | 4.31
2 526585 | 36586 5.68 1.44 5485 1
one 2
Azilsartan | 2.45 | 859852
3 _ 458986 157 6385 2
Medoxomil 7 4
Chlorthalid | 4.30
4 526954 | 36985 5.69 1.45 5479 2
one 8
Azilsartan | 2.45 | 854265 | 458752
5 ) 1.58 6328 3
Medoxomil 6 5 2
Chlorthalid | 4.31
6 532432 | 36896 5.68 1.45 5496 3
one 2
Assay (Sample):
Table-: Peak results for Assay sample
USP
S. ) USP USP o
Name Rt Area | Height ) N plate | Injection
No. Resolution | Tailing
count
! Azilsartan 157 6485 L
Medoxomil | 2.465 | 8658542 | 468598 '
2 hlorthali : 1.4 1
Chlorthalidone 4337 | 536085 | 37854 5.68 5 5596
3 Azilsartan 2.474 1.58 6429 2
Medoxomil ' 8657547 | 462587 '
4 | Chlorthalidone | 4.356 5.68 1.46 5587 2
' 532645 | 38652
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Azilsartan
5 ) 2.465 | 8625985 | 469365 1.57 6552 3
Medoxomil
6 | Chlorthalidone | 4.337 | 536985 | 37856 5.69 1.45 5589 3
%ASSAY =
Sample area Weight of standard  Dilution of sample  Purity ~ Weight of tablet
X X X X x100
Standard area  Dilution of standard Weight of sample 100 Label claim

The % purity of Azilsartan Medoxomil and Chlorthalidone in pharmaceutical dosage form was found to be
100.258%.

SYSTEM SUITABILITY:

Table-: Results of system suitability for Azilsartan Medoxomil

) USP plate USP
S.No. Name Rt Area Height N
count Tailing
Azilsartan
1 . 2.459 458695 6452 1.57
Medoxomil 856983
Azilsartan
2 6369
Medoxomil 2.466 854787 468562 1.58
Azilsartan
3 ) 2.472 4587 6485 1.
Medoxomil 856964 58798 56
Azilsartan
4 6385
Medoxomil 2.452 859625 465258 1.58
Azilsartan
5 6482
Medoxomil | 240 865242 | 408263 1.58
Mean 858720.2
Std. Dev 4028.793
% RSD 0.469163

Acceptance criteria:
e %RSD of five different sample solutions should not more than 2

e The %RSD obtained is within the limit, hence the method is suitable.
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Table-: Results of system suitability for Chlorthalidone

) USP plate USP USP

S.No. Name Rt Area Height . i
count Tailing | Resolution

1 Chlorthalidone | 4.322 | 526985 | 36985 5486 1.43 5.65

2 |Chlorthalidone | , 555 | 528526 | 37582 | 5505 144 | 564

3 Chlorthalidone | 4.342 | 524685 | 36547

5478 1.43 5.66
4 | Chlorthalidone | , 5, | 524986 | 37856 5529 1.44 5.66
5 | Chlorthalidone | 4.295 | 56425 | 36854 5486 1.43 5.65
Mean 526321.4

Std. Dev 1563.046

% RSD 0.296976

Acceptance criteria:
e 9%RSD for sample should be NMT 2.
e The %RSD for the standard solution is below 1, which is within the limits hence method is precise.

LINEARITY

Azilsartan Medoxomil:

Concentration Average
pg/ml Peak Area

40 5758685

50 7096524

60 8549852

70 9856584

80 11135872
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Calibration Curve of Azilsartan Medoxomil

12000000
y = 139780x + 77259
10000000 R? - 0.9995
8000000
©
2
< 6000000 —@— Average Peak Area
4000000 4/~ Linear (Average Peak
Area)
2000000
0
0 20 40 60 8 100
Conc. in ppm
Figure Calibration graph for Azilsartan Medoxomil
Chlorthalidone
Concentration Average
pug/mi Peak Area
60 372685
80 498542
100 618528
120 147575
140 864598
Linearity Curve of Chlorthalidone
1000000
900000 y = 6191x + 1069.2
R? =0.9999
800000
700000
S 600000
i 500000 —@— Average Peak Area
S 400000
300000 4 7 eeeeeees Linear (Average Peak
200000 Area)
100000
0
0 50 100 150

Conc. in ppm

Figure Calibration graph for Chlorthalidone
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Intermediate precision:

Table-: Results of Intermediate precision for Azilsartan Medoxomil

) USP plate USP
S. No. Name Rt Area Height . Tail
coun ailing
. Azilsartan 6485
Medoxomil 2.465 8659856 468542 1.57
Azilsartan
2 6492
Medoxomil | 2.472 8659854 469587 1.58
Azilsartan
3 6475
Medoxomil 2.467 8757458 465875 1.58
Azilsartan
4 6483
Medoxomil 2.466 8659852 478541 1.59
Azilsartan
5 6528
Medoxomil | 2472 | gesarss | 470826 1.57
Azilsartan
6 6592
Medoxomil | 3.424 8759898 465985 1.59
Mean 8691945.333
Std. Dev 51734.38066
% RSD 0595199103

Acceptance criteria:

e 9%RSD of five different sample solutions should not more than 2.
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Table-: Results of Intermediate precision for Chlorthalidone

USP
_ USP USP
S. No. Name Rt Area Height plate - :
Tailing | Resolution
count
1 Chlorthalidone 4323 | 536985 37256 5589 1.45 5.65
2 Chlorthalidone | , 245 | 548723 | 37458 5587 1.46 5.66
3 Chlorthalidone | 4.324 | 536587 | 38562 5569 1.48 5.65
2 :
Chlorthalidone | 4 255 | 542154 | 37457 5592 1.46 5.66
S5 Chlorthalidone | 4.342 | 536852 | 38659 5574 1.48 5.65
6 | Chlorthalidone | , 305 | 548576 | 7499 | 5692 | 145 | 565
Mean 541646.2
Std. Dev
5808.059
% RSD 1.072298

Acceptance criteria:
e 9%RSD of six different sample solutions should not more than 2.
e The %RSD obtained is within the limit, hence the method is rugged.

Day 2:

Table-: Results of Intermediate precision Day 2 for Azilsartan Medoxomil

) USP plate USP
S. No. Name Rt Area Height -
count Tailing
. Azilsartan
) 2.456
Medoxomil 8457852 448568 6235 1.54
) Azilsartan
Medoxomil 2.457 8496587 447524 6248 1.53
Azilsartan
3 2.456
Medoxomil 8457265 | 436898 6199 1.54
Azilsartan
4 2.459
Medoxomil 8398986 447584 6258 1.54
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Azilsartan
5
Medoxomil 2.467 8457245 445823 6247 1.53
Azilsartan
6 2.459
Medoxomil 8459852 | 436985 6265 1.53
Mean 8454631
Std. Dev 31330.74
% RSD 0.370575

Acceptance criteria:
e %RSD of five different sample solutions should not more than 2.

Table-: Results of Intermediate precision for Chlorthalidone

USP plate | USP USP

S. No. Name Rt Area Height N )
count Tailing | Resolution

1 Chlorthalidone | 4.312 | 510867 35685 5386 142 5.62
2 | Chlorthalidone | 4308 | 513645 | 35784 | 5397 | 1.41 5.61
3 | Chlorthalidone 514285 | 34608 | 5299 | 142 | 561
4.312

4 Chlorthalidone | 4.322 | 518569 | seggs 5368 140 5.62
5 | Chlorthalidone | 4.324 | 517548 | 34999 £347 1.41 5.61
© |Chlorthalidone | 4.322 | 516985 | 34758 | 5326 | 142 | 562

Mean 515649.8

Std. Dev 2346.637

% RSD 0.455083

Acceptance Criteria:
e %RSD of six different sample solutions should not more than 2.

e The %RSD obtained is within the limit, hence the method is rugged.
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ACCURACY:

Table-: The accuracy results for Azilsartan Medoxomil

% Concentration Amount Amount
Added Found Mean
(at specification Area % Recovery Recovery
Level) (ppm) (ppm)
50% 496704.3 30 30.007 100.023%
100% 914386 60 59.888 99.813% 99.95%
150% 1335442 90 90.011 100.012%
Table-: The accuracy results for Chlorthalidone
% Concentration Amount Amount
Added Found Mean
(at specification Area % Recovery Recovery
Level) (ppm) (ppm)
50% 312042 50 50.229 100.458%
100% 619652 100 99.916 99.916% 100.10%
150% 929157 150 149.909 99.939%

Acceptance Criteria:

e The percentage recovery was found to be within the limit (98-102%).

The results obtained for recovery at 50%, 100%, 150% are within the limits. Hence method is accurate.
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Robustness

Table-: Results for Robustness

Azilsartan Medoxomil:

Parameter used for sample | pgak Area |Retention Time| Theoretical| T4iling factor
analysis plates
Actual Flow rate of 1.0 mL/min | 8567524 2.452 6358 1.56
Less Flow rate of 0.9 mL/min 9125478 2.741 6825 1.62
More Flow rate of 1.1 mL/min 8425685 2.270 6145 1.54
Less organic phase 8362514 3.266 6296 1.53
More organic phase 8287546 2.147 6486 1.53

Acceptance Criteria:
The tailing factor should be less than 2.0 and the number of theoretical plates (N) should be more than 2000.

Chlorthalidone:

Retention Tailing
Parameter used _for sample Peak Area _ Theoretical plates
analysis Time factor
Actual Flow rate of 1.0
_ 526586 4.300 5425 1.43
mL/min

Less Flow rate of 0.9 mL/min 584265 4.830 5952 1.48

More Flow rate of 1.1 mL/min 516524 3.979 5326 1.42

Less Organic phase 506985 3.266 5184 1.43

More Organic phage 524576 2.147 5298 1.45

Acceptance Criteria:

The tailing factor should be less than 2.0 and the number of theoretical plates (N) should be more than 2000.
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CONCLUSION

In the present investigation, a simple, sensitive, precise and accurate RP-HPLC method was developed for
the quantitative estimation of Azilsartan Medoxomil and Chlorthalidone in bulk drug and pharmaceutical
dosage forms.

This method was simple, since diluted samples are directly used without any preliminary chemical

derivatization or purification steps.

Azilsartan Medoxomil was found to be soluble in DMSO, Practically insoluble in water, freely soluble in
methanol and ethanol, dimethyl sulfoxide, and dimethyl formamide and soluble in acetic acid. Chlorthalidone
was found to be practically insoluble in water, in ether and in chloroform; soluble in methanol; slightly soluble
in alcohol.

Acetonitrile: Phosphate buffer pH-5.2 (25:75v/v) was chosen as the mobile phase. The solvent system used

in this method was economical.

The %RSD values were within 2 and the method was found to be precise.

The results expressed in Tables for RP-HPLC method was promising. The RP-HPLC method is more

sensitive, accurate and precise compared to the Spectrophotometric methods.

This method can be used for the routine determination of Azilsartan Medoxomil and Chlorthalidone in bulk

drug and in Pharmaceutical dosage forms.
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