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ABSTRACT

A specific, sensitive UV spectrophotometric method was developed for the estimation of Azilsartan Medoximil k and
Chlorthalidone in bulk and tablet dosage forms. The optimum conditions for the analysis of the drugs were established.
The wavelength maxima (Amax) for Azilsartan Medoximil k and Chlorthalidone were found to be 250nm and 284nm
respectively. The linearity for this method was found to be in the range of 5-25 ug/ml for AZM and 2-10 ug/ml for CTD.
The method showed high sensitivity with reproducibility in their results. The calibration curve was drawn by plotting
graph between absorbance and concentration. The linear regression equation wasy = 0.0201x + 0.0016 for AZM and y =
0.0152x + 0.0039 for CTD with regression co-efficient of 0.9997 and 0.9953 respectively. This sensitive method was capable
to recover accurately and precisely from 80 % level to 120 % level of target concentration. The proposed method suitably
applied for the analysis of these drugs in bulk and in tablet pharmaceutical formulation for routine analysis.
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INTRODUCTION

High blood pressure, also known as hypertension, is when your blood pressure, the force of your blood
pushing against the walls of your blood vessels, is consistently too high.[1] Angiotensin II is a very potent
chemical formed in the blood that causes muscles surrounding blood vessels to contract, thereby
narrowing the vessels. This narrowing increases the pressure within the vessels and can cause high blood
pressure (hypertension). Angiotensin II. receptor blockers (ARBs) are medications that block the action of
angiotensin II by preventing angiotensin II from binding to angiotensin II receptors on the muscles
surrounding blood vessels. As a result, blood vessels enlarge (dilate) and blood pressure is reduced.
Reduced blood pressure makes it easier for the heart to pump blood and can improve heart failure. In
addition, the progression of kidney disease caused by the high blood pressure or diabetes is slowed. ARBs
have effects that are similar to angiotensin converting enzyme (ACE) inhibitors, but ACE inhibitors act by
preventing the formation of angiotensin II rather than by blocking the binding of angiotensin II to muscles
on blood vessels. [2]

Azilsartan Medoxomil Potassium 1H-Benzimidazole-7Carboxylic acid, 1-{[2’-(2,5- dihydro-5-o0x0-1,2,4-
oxadiazol-3-y1)[1,1’-biphenyl]-4-1]Jmethyl}-2-ethoxy-,(5-methyl-2-

oxo-1-dioxol-4-yl)methyl ester mono potassium salt. is an orally administered angiotensin II receptor type
1 antagonist (blocker) used in the treatment of adults with essential hypertension. It is a prodrug that
undergoes rapid hydrolysis in the gastrointestinal tract after oral administration to the bioactive moiety
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azilsartan, before systemic absorption. Azilsartan medoxomil produces antihypertensive effects by
selectively blocking the binding of angiotensin II to the angiotensin type 1 (AT1) receptor, thereby
antagonizing the pressor response activity of angiotensin II.

Chlorthalidone is chemically described as (RS)-2-chloro-5-(1-hydroxy-3-oxo-2,- dihydro- 1Hisoindol-1-yl)
benzene-1-sulfonamide. Is a diuretic drug which is used for treating hypertension. Its method of action is
to prevent reabsorption of sodium and chloride by inhibiting the Na+/Cl = symporter in the distal
convoluted tubule (DCT). [3]

According to ICH guidelines, an analytical method entails the application of a specific methodology and
comprehensive step-by-step instructions for qualitative, quantitative, or structural examination of a
sample for one or more analyses. In the assessment and management of equivalence and risk, analytical
processes are crucial. It aids in the development of results stability and product-specific acceptability
criteria. Validation should show that the analytical method is effective for the desired outcome. [4,5]

MATERIAL AND METHODS

CHEMICALS AND REAGENTS

Azilsartan medoxomil (AZM) and Chlorthalidone (CTD) were obtained as a gift sample from CTX
Lifesciences Pvt. Ltd., Sachin, Gujarat. For UV method, All the reagent solutions (Methanol) used in the UV
method were prepared. 5-25 and 2-10 pg/ml concentration of AZM and CTD respectively were prepared
and used in the UV method. All the absorbances were taken on the 250 nm and 284 nm for AZM and CTD
respectively.

INSTRUMENTATION [6-7]:
= JACSO V-730 UV-Vis Spectrophotometer having wavelength rang 190 to 1100 nm
= Detector(s) - Silicon photodiode
= Light Source - Halogen lamp, Deuterium lamp
=  Scanning Speed - 10-8000 nm/min
=  Wavelength Accuracy - +/- 0.2 nm (at 656.1 nm)
=  Spectral- 1 nm

SAMPLE PREPARATION:

Accurately weighed 10 mg of AZM and CTD were transferred separately into 10 ml volumetric flasks and
dissolved in small volume of methanol. Then, the volume was diluted to the mark with methanol to get the
final concentration of AZM and CTD (1000 pg/ml). 1 ml of each solution was transferred in 10 ml volumetric
flask and volume was adjusted to the mark with methanol to get final concentration of 100 ug/ml of each
drug. Further, 1ml pipette out from that solution and make up to 10 ml with methanol to get concentration
of 10 pg/ml. Same procedure was followed for mixture solution, too.

III. VALIDATION PARAMETERS

LINEARITY

The linearity was calculated by ordinary linear regression analysis. The constructed calibration curve was
linear over the concentration range of 5-25 pg/ml for AZM and 2-10 pg/ml for CTD. The linear regression
equation wasy = 0.0201x + 0.0016 for AZM and y = 0.0152x + 0.0039 for CTD with regression co-efficient
0f 0.9997 and 0.9953 respectively. [8-9]

LOD AND LOQ

LOD and LOQ were found to be 0.363and 1.10 pg/ml for AZM as well as 1.936and 5.86 pg/ml for CTD
respectively indicating high sensitivity of the method. [8]

PRECISION

The %RSD values for repeatability, intraday precision and interday precision of AZM and CTD respectively
were found to be less than 2 indicating that the proposed method has excellent repeatability and
reproducibility. [10-11]

ACCURACY

The recovery studies were carried out by adding known amount of standard to samples at 50, 100 and
150% level and analysed by the proposed method, in triplicate. The percentage recovery was found
between 99.61 to 100.22 % for AZM while for CTD 99.97 to 100.86 % confirming the accuracy of the
proposed method. [12-14]
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Table 1. Optical Parameter for AZM and CTD

Parameter Data for AZM Data for CTD
A-max 250 nm 284 nm
Beer’s law limit 5-10 pg/mL 2-10 pg/mL
Regression equation y=0.0201x + 0.0016 y =0.0152x + 0.0039
Correlation coefficient R*=0.9997 R*=0.9953
Slope 0.020 0.015
Intercept 0.2916 1.5564
Limit of detection 0.363 pg/mL 1.936 pg/mL
Estimation of Amax for AZM and CTD:
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Table 2. Linearity data of AZM at 250 nm

Conc.

(ng/ml)
AZM

Absorbance
of AZM

Mean
Absorbance
AZM

% SD

%RSD
at250nm

5

0.1082

0.1077

0.1079

0.1079

0.0003

0.2332

10

0.1993

0.1986

0.1994

0.1991

0.0004

0.2189

15

0.3012

0.3024

0.3014

0.3017

0.0006

0.2131

20

0.4048

0.4039

0.4042

0.4043

0.0005

0.1133

25

0.5058

0.5062

0.5053

0.5058

0.0005

0.0892

Table 3. Linearity data of AZM at 275.2 nm

Conc.
(ng/ml)AZM

Absorbance of
AZM

Mean
Absorbance
AZM

% SD

%RSD

At275.2 nm

0.1012

0.0998

0.1022

0.1056

0.0003

0.2935

0.2002

10

0.1998

0.1995

0.2013

0.0009

0.4511

0.3041

15

0.3017

0.3017

0.3010

0.0023

0.7623

0.4084

20

0.3940

0.4016

0.4024

0.0072

1.7928

0.5015

25

0.5049

0.5033

0.5036

0.0017

0.3377
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Fig. 4. Calibration Curve for AZM at 250nm
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Fig. 5. Calibration Curve for AZM at 275.2nm
Table 4. Linearity data of CTD at 250 nm
Conc. (ng/ml) Absorbance of Mean Absorbance o o
Sr. No. CTD CTD CTD % SD )%RSD
0.0336
1 2 0.0378 0.0373 0.0006 1.4752
0.0359
0.0632
2 4 0.0674 0.0635 0.0005 0.7922
0.0642
0.0997
3 6 01002 0.0969 0.0005 0.4893
0.0992
0.1244
4 8 0.1219 0.1282 0.0007 0.2115
0.1262
0.1524
5 10 01533 0.1512 0.0003 0.1664
0.1578
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Table 5. Linearity data of CTD at 275.2 nm

Conc.
Sr. (ug/ml) Absorbance of Mean Absorbance % SD %RSD
No. CTD CTD
CTD
1 2 0.0379 0.0373 0.0005 1.4765
0.0368
0.0373
0.0636
2 4 0.0640 0.0635 0.0005 0.7926
0.0630
0.1005
3 6 0.0992 0.0998 0.0006 0.6519
0.0998
0.1283
4 8 0.1288 0.3846 0.0006 0.1705
0.1275
0.1512
5 10 0.1510 0.1517 0.0006 0.4116
0.1515
CTD
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c
©
2 041
o
3
<
0.05 y = 0.0148x + 0.0062
R?=0.9996
0
0 2 4 6 8 10 12
Concentration
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L.0.D. (ng/ml):

The limit of detections were found to be: 3.3 *SD / Slope

LOD of AZM = (3.3 x 0.0022)/0.020
=0.363

LOD of CTD= (3.3 * 0.0088)/0.015
=1.936

L.0.Q. (ng/ml):
The limit of detections were found to be: 10 *SD / Slope

LOD of AZM = (10 * 0.0022)/0.020
=1.10

LOD of CTD= (10 * 0.0088)/0.015

=5.86
Table 6. LOD and LOQ
Parameters | AZM | CTD
LOD 0.363 | 1.936
LOQ 1.10 | 5.86
PRECISION
Table 7. Intraday precision of AZM at 250 nm & 275.2 nm
Validation AZM
Parameters Conc. Mean % SD %RSD at Mean % SD %RSD at
(ng/ml) abs 0 250 nm abs 0 275.2 nm
5 10.0068 | 0.0057 0.0578 10.0249 | 0.0226 0.2259
Intraday 10 20.0072 | 0.0089 | 0.0447 | 20.0066 | 0.0069 | 0.0349
Precision
15 30.0461 | 0.0546 0.1819 30.2575 | 0.4280 1.4146
Table 8. Intraday precision of CTD at 250 nm & 275.2 nm
CTD
Validation
Conc. Mean | %MRSD at Mean | | %RSD at
Parameters (ng/ml) abs % SD 250 nm abs %o SD 275.2 nm
Intrad 2 3.096 | 0.015 0.0578 3.019 | 0.013 0.2259
P:erc?siii’l 4 6.0554 | 0.053 |  0.0447 6.027 | 0.034 |  0.0349
6 9.9826 | 0.027 0.1819 9.977 | 0.023 1.4146
Table 9. Interday precision of AZM at 250 nm & 275.2 nm
Validation AZM
Conc. Mean o %MRSD at Mean o %RSD at
Parameters (ng/ml) abs %o SD 250 nm abs %o SD 275.2 nm
Interda 5 10.0258 | 0.020 0.2071 10.0405 | 0.043 0.4293
Precisio¥1 10 20.0022 | 0.003 0.0153 20.0066 | 0.007 0.0366
15 30.3349 | 0.479 1.5821 29.9904 | 0.090 0.3001
Table 10. Interday precision of CTD at 250 nm & 275.2 nm
. . CTD
Q; E;'lal:ri‘(:g:s Conc. Mean |, % SD %RSD at Mean |, % SD %RSD at
(ng/ml) abs 0 250 nm abs 0 275.2 nm
Interd 2 3.0113 | 0.013 0.4529 3.0209 | 0.027 0.9078
Precision 4 6.0554 | 0.053 | 0.8762 6.0235 | 0.025 |  0.4165
6 9.0730 | 0.067 0.7478 9.0189 | 0.024 0.2726
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ACCURACY

Table 11. Accuracy data of AZM and CTD

Drug | Recovery Level | Mean Conc. | % Recovery SD %RSD
80% 18.028 100.15 0.0661 | 0.3666

AZM 100% 19.994 99.97 0.0748 | 0.3741
120% 22.191 100.86 0.1602 | 0.7219
80% 10.042 100.42 0.052 | 0.516

CTD 100% 11.994 99.95 0.074 | 0.624
120% 13.191 101.46 0.160 1.21

Analysis of formulation

Table 12. Analysis of formulation

Sr. Tablet Dru Label claim Amount Mean Amount % Assay
No. Formulation g (mg/tablet) | Found (mg) Found +%SD
1 39.96
2 AZM 40 40.05 40.05 100.12%%0.09
3 40.14
MYOTAN CT
1 12.48
2 CTD 12.5 12.46 12.48 99.86%+0.21
3 12.50
DISCUSSION

Methanol was used as the solvent for the measurement of AZM and CTD on the Jasco V730
spectrophotometer. On each day of the estimating trial, fresh sample solutions containing AZM and CTD
were made. [15-16] When utilising regression analysis, the linear equations for AZM and CTD are y =
0.0201x +0.0016 and y = 0.0152x + 0.0039, respectively, with regression co-efficient of 0.9997 and 0.9953.
Beer's law is seen over the concentration range of 5-25 g/ml for AZM and 2-10 g/ml for CTD. From 80%
level to 120% level of target concentration, this sensitive approach could recover precisely and accurately.
The limit of detection was found to be 0.363 pug/mL for AZM and 1.936 pg/mL for CTD. The quantification
limits were found to be 1.10 g/ml and 5.86 g/ml, respectively. A recovery study was done on the
formulations, and it revealed % RSD. Table 1 lists the estimated optical parameters, such as the Beer's law
limit, slope, and intercept values. [17-18] The newly developed method can be used for routine analysis as
method for the simultaneous estimation of Azilsartan Medoxomil k and Chlorthalidone in tablet dosage
forms.

CONCLUSION

The chosen combination of drug is a day to day usage medication which lacked an analytical part in its
development of method and validation by Q Absorbance ratio method. The presented work attempts for
the development and to statistically validate spectrophotometric method on AZM and CTD in their bulk and
tablet dosage forms. The spectrophotometric method which was employed was done by using Q-
Absorbance ratio method and it was also validated on the basis of guidelines outlined by ICH. The method
was examined to be rapid, precise, accurate and reproducible. The process was well employed for
determining the drugs in their pharmaceutical dosage forms.
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