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ABSTRACT

In the present work simple, precise, specific, aatmuand cost effective UV spectrophotometric nekthas been
developed for the estimation of Candesartan Cilexet pharmaceutical formulation. The wavelength tbe
Candesartan Cilexetil detection was 258 nm in mathand obeys Beer’s law in the concentration ran§&0 - 50
49 /mL with a correlation coefficient of 0.999%e€Tlresults of analysis were validated by recoveéungdiss. The
percentage recovery of the drug after standard @aldiwas found to be 99.45 - 99.85 %. The relastandard
deviation was found to be < 2.0 % in all cases. Tésult of analysis was found to be 99.8340.226 %.he
Proposed spectrophotometric method was validategeaghe ICH Q2 (R1) guidelines. The proposed ntkeilas
found to be suitable for the quantitative deterrtiora of Candesartan Cilexetil in bulk form and pheceutical
formulations.
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INTRODUCTION

The chemical name for Candesartan Cilexetil is 1HXcyclohexyloxy)carbonyl]oxy]ethyl-2-ethoxy-1[-(1H-
tetrazol-5-yl)[1,1'biphenyl]-4-yllmethyl]-1H-benziaazole-7-carboxylate. Candesartan Cilexetil isduse treating
high blood pressure (hypertension) in adult pasiefiteating adult heart failure patients with rezsthbeart muscle
function, in addition to ACE (Angiotension ConvediEnzyme) inhibitors or when ACE inhibitors cahhe used.
Candesartan is marketed as cyclohexyl 1-hydroyyetirbonate (Cilexetil) ester, known as Candesaffilexetil.
Candesartan Cilexetil is metabolized completelyesterases in the intestinal wdlliring absorption to the active
Candesartan Cilexetil moiety.

Literature survey revealed that very few analyticaéthods have been reported hitherto for estimatbn
Candesartan Cilexetil. Majority of methods for detmation of Candesartan Cilexetil in biologichlidls includes
RP-HPLC [1-6], UV spectrophotometric method [7]guid chromatography and fluorimetric detection [8],
spectrofluorimetry [9], LC-MS/MS [10,11]. The presdnvestigation the authors have developed a rsawple,
accurate, precise, fast and reproducible UV spphtitometric method for the determination of Candes
Cilexetil in bulk and its tablet dosage form. Thierk describes the validation parameters statetthéynternational
Conference on Harmonization [ICH] guidelines Q2 XR1Figure 1 shows chemical structure of Candesarta
Cilexetil.

252
Scholar Research Library



Panchumarthy Ravisankaret al Der Pharmacia Lettre, 2016, 8 (9):252-257

\>—C2H5 / NN

j Y O

Figure 1: Chemical structure of Candesartan Cilexat

MATERIALS AND METHODS

Selection of solvent
Numerous trails were performed to find out theahlig solvent system for dissolving the drug. Thieesds like

acetonitrile, double distilled water and methanerevtried based on the solubility of the drug. Tiheg showed
maximum absorption at 258 nm in methanol. So methavas chosen as optimized solvent in the present

spectrophotometric method.
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Figure 2: UV Spectrum of Candesartan Cilexetil

Instruments used
ELICO Double beam SL 210 UV-VIS spectrophotometeaswused to record the absorption spectra.

Spectrophotometer with 1 cm matched quartz cellewsed for the estimation of Candesartan CilexEskae
vibra AJ (0.001g) analytical balance was used feighing. Ultra sonicator batiModel no - 91250, PCI Ltd.,

Mumbai was used for sonication.

Reagents and Materials
Candesartan Cilexetil pure drug was supplied assgimple by Hetero Drugs Ltd., Hyderabad, AndhradBsh,

India. The marketed formulation Candesar tabletgaining 8 mg of Candesartan Cilexetil tabletsevabtained
from local market. Analytical grade methanol wasqured from E. Merck specialties private Ltd., Mhan India.

Selection of detection wavelength
Suitable dilutions of Candesartan Cilexetil weregared from the standard stock solution. By usibiCB Double

beam SL 210 UV VIS spectrophotometer, the dilutioh€andesartan Cilexetil were scanned in UV raoig200 -
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400 nm using methanol as a blank. It was observatithe drug showed maximum absorbance at 258 nichwh
was chosen as the detection wavelength for thenastin of Candesartan Cilexetil. The spectrum ofdesartan
Cilexetil is shown in Figure 2.

Preparation of standard drug solutions:

An accurately weighed 10 mg of Candesartan Cilegatie drug was dissolved and transferred to 10voiumetric
flask. Then the volume was made up to the mark wiiksthanol to obtain the stock (primary) solution of
Candesartan Cilexetil having concentration 1000mLlg From this stock solution prepared the conagittn of 100
pg/mL. The above stock solution was further diluégth the methanol to get a working standard sotutf 10 to
50 pg/mL.

Preparation of Calibration curve:

Linearity range solutions containing 10, 20, 30, 30 pg/mL of Candesartan Cilexetil were preparatter setting
the instrument for its spectral properties the ohs were scanned in the wavelength ranging fr&® 2m - 400
nm. The wavelength of maximum absorption for Caades Cilexetil was found at 258 nm. Calibrationtadis
presented in Table 1. Calibration curve was prepaseplotting concentration of Candesartan Cildxati X-axis
and their respective absorbance’s on Y-axis. THhierasion curve is shown in Figure 3. The optichhracteristics
are presented in Table 2.

Table 1: Linearity data for Candesartan Cilexetil

Concentration(ug/mL) |Absorbance
0
10 0.32
20 0.62
30 0.93
40 1.24
50 1.56
1.8 -
1.6 -
=0. +0.
14 - y =0.0311x + 0.0019

R?=0.9999
1.2

0.8
0.6
0.4
0.2

Absorbance

0 10 20 30 40 50 60
Concentration (ug/mL)

Figure 3: Calibration curve of Candesartan Cilexeil by UV method

Validation of the developed method: [12,13]

The developed UV method of analysis was validateding to the International Conference Harmatiin ICH
Q2 (R1) guidelines for the different parametershsas precision, accuracy, specificity, linearityggedness,
robustness, limit of detection (LOD) and limit afantitation (LOQ).
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Table 2: Optical characteristics, regression datafache proposed method

Parameter Result
Amax ( nm) 258
Beer’s law limits (ug / mL ) 10-50
Molar absorptivity (L.molg cm™) 13653.95

Sandell's sensitivity (ug/c/0.001 absorbance ur [0.0322!
Regression equation ( Y=a+bc) ;  Slope is 0.03105

Standard deviation of slope,JS 0.00013
Intercept (a) 0.00190
Standard deviation of intercept)S 0.00408
Standard error of estimation S 0.00564
Correlation coefficient %) 0.999¢

Precision:

The precision of an analytical procedure statesdbeeness of agreement between a series of mezenie
obtained from multiple sampling of the same homaegsnsample under prescribed conditions. Precisiaa w
determined by intra-day and inter-day study. Theeatability of the method was evaluated by carryong) the
assay 3 times on the same day and intermediatesipregvas evaluated by carrying out the assay oar3ecutive

days for three times of the sample solution. Theed relative standard deviation (% RSD) was dated. The
results obtained are given in Table 3.

Table 3: Results of precision study

Inter-day
Day -1 [Day -2 |Day -3
Mean % recovery] 0.929 [0.932 |0.9287 |0.933
SD 0.0025 ]0.0027 [0.0024 [0.0024
% RSD* 0258 |0.285 |0.2%6 |0.2t6
*average of 3 determinations

Parameter Intra-day

Accuracy (Recovery studies):

The accuracy of analytical method was determinecclmgeness of agreement between the value whiatcispted
either as a conventional true value or an accefptervalue. Accuracy studies were performed atetltiéferent
percentage determinations (50 %, 100 % and 150y&tdndard addition method. For each percentagd tbe
analysis was repeated for three times=(3) for Candesartan Cilexetil. The recovery stadigre carried out by
adding known amount of pure Candesartan Cilexet0a%, 100 % and 150 % of preanalyzed formulatinom
the amount of Candesartan Cilexetil found, % recpwas estimated. The results are presented ifeab

Table 4: Results of accuracy study

Recovery study % Lark;egl /f;‘;'m IAmount of substance added|Amount recovered [Mean Percent recovery +RSD*
50 % 8 4 11.98 99.83+0.213
100 % 8 8 15.98 99.85+ 0.205
150 % 8 12 19.89 99.45+0.173
* = Average of 3 determinations, RSD: relative standbediation
Ruggedness

Ruggedness is defined as the reproducibility ofiltesvhen the method is performed under actualcaselitions.
This includes different analysts, laboratoriesuoats, instruments, sources of reagents, chemialsents and so
on. Method ruggedness may not be known when a meihdirst developed, but insight is obtained dgrin
subsequent use of that method. The results obtaireeshown in Table 5.

Table 5: Ruggedness results

Instrument-1 Instrument-2
Parameter (Systronics model 2203)|(Elico SL 159) Analyst -1 Analyst -2
Mean 0.928 0.948 0.928 0.952
SD* 0.0024 0.0026 0.0024 0.0025
% RSO 0.258 0.276 0.258 0.266

* = Standard deviation; % RSD: % Relative standdeViation # = average of 3 determinations.
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Robustness

According to ICH the robustness is defined as asmexof its capacity to remain unaffected by srdaliberate
changes in method parameters. The most importgreca®f robustness is to develop methods that aflmw
expected variations in the separation parameteécs.the determination of a method’s robustnessamaters such
as variation in detector wavelength are varied iwithrealistic range and the quantitative influent¢he variables
is determined. If the influence of the parametewithin a previously specified tolerance, the paetenis said to be
0. within the method’s robustness range. The alasmd was measured and assay was calculated fomsix. The
results of robustness are presented in Table 6.

Table 6: Results for Robustness study

Parameter A max1 [Amax2
Mean 0.929 [0.948
SD* 0.002¢ 10.002¢
% R.S.03 (n=6) [0.256 [0.276
* = Standard deviation; % RSD= % Relative standard deviation

LOD and LOQ:

The limit of detection is the lowest amount of atalin a sample which can be detected but not sadbs
guantified as an exact value. The limit of quatittaof an individual analytical procedure is tlosvest amount of
analyte in a sample which can be quantitativelgideined with suitable precision and accuracy.

Limit of Detection and Limit of Quantitation weralculated using following formula LOD = 3.3(SD) /a8d LOQ
=10 (SD) / S, where SD = standard deviation gpoese (absorbance) and S = slope of the calibrafioa results
of LOD and LOQ are shown in Table 7.

Table 7: Limit of Detection (LOD) and Limit of Quantitation (LOQ)

Parameter Results
Limit of Detection (LOD)  [0.2554ug/mL
Limit of Quantitation (LOQ) [0.7743ug/mL

Procedure for assay of pharmaceutical formulations:

Twenty Candesartan Cilexetil (Candesar) marketddets were accurately weighed, finely powdered lasg
mortar and average weight of each tablet was detedn A quantity of tablet powder equivalent to & rof
Candesartan Cilexetil was transferred to 100 mluwmtric flask and to this 25 mL of methanol wasetidThe
solution was sonicated for 20 minutes and filtetkwbugh Whatman filter paper no. 42 to remove lusie
materials and the volume was diluted with theilmedt to make 80 pg/mL. which was further dilutedobtained
concentration 8 pg/mL and was used in analysisapsesults are presented in Table 8.

Table 8: Result of analysis for Candesartan Cilex# in tablet formulation

IAmount found *(mg) |, o *
(mean + SD % Assay (% RSD

1 Candesar 8 mg 7.987+ 0.483 99.83 0.226
* Average of five determinations. RSD: relativenslard deviation

S.NO. [Formulation |Labeled amount

RESULTS AND DISCUSSION

For the selection analytical wavelength, Candesa@#exetil solution were prepared separately bprapriate
dilution of standard stock solution and scannethéspectrum mode from 200 - 400 nm by ELICO Deui#am
SL 210 UV- VIS spectrophotometer. Thg., of 258 nm was chosen for the determination ofdeaartan Cilexetil
and the absorption maxima curve was shown in Figurghe calibration curve for Candesartan Cilexefils
prepared in the concentration range of 10-50 pg/ftle proposed method obeyed Beer’s law in the atration
range of 10-5Qug/mL with a good correlation coefficient of # 0.9999. Calibration data is presented in Table 1
Beer's law range was confirmed by the linearitytta# calibration curve of Candesartan Cilexetilliswsn inFigure
3. The optical characteristics and the data concertirtpe proposed analytical method is representetiable 2.
Accuracy studies were carried out by recovery suglgg standard addition method at three diffecemicentration
levels (50, 100 and 150 %). The known amount ofdded drug solution of Candesartan Cilexetil waseadto pre-
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analyzed tablet sample solution at three diffecamicentration levels. The resulting solutions weamalyzed by the
proposed methods. The recovery study results waredfto be in the range of 99.45 to 99.85 percestagth
percentage RSD less than 2 (Table 4). The saméaswwof recovery study was further determined ame day at
three different times for intra-day and on threffedent days for inter-day precision study. Thegsi®n of the
method was found to be good with % RSD less thari2h indicates that the method was precise andebelts
are presented in Table Ruggedness was performed by changing two diffeaealysts and two instruments and the
results are tabulated in Table 5. It reveals thatfiroposed method was found to be rugged. Fatdtegmination of
a method’s robustness, parameters such as deteeteglength are varied within a realistic range ahd
quantitative influences of the variables were deteed. The absorbance was measured and assay walsiteal for
six times. The results of robustness are present@&dble 6. The results are within the specifiedits which states
that this method is robust. The LOD and LOQ wenenfbto be 0.2554ig/mL and 0.7743.g/mL respectively
which shows that this method was very sensitivehay were within the permitted levels. The LOD di@dQ
results are shown in Table 7. The developed mettas eventually utilized in analysis of tablet fotation and
was found to be within the proposed limits and dfeomean % assay value was found to be 99.83260&2 The
assay results are shown in Table 8. The developeithad has good linearity, accuracy and precisiculte
indicates that the high quality of the method.

CONCLUSION

The developed and validated UV spectrophotometdthod was found to be economical due to the useetfianol
as a solvent all the way through the experimenmeNof the usual excipients employed in the fornmoaiof

Candesartan Cilexetil dosage forms interfered énathalysis of Candesartan Cilexetil by the develapethod. The
system suitability parameters and system preciaiendetermined and found within the limits. Thet pdodrawn
between the concentration and absorbance whicbuisdfto be linear in the concentration range 06QQ1g/mL

with good correlation coefficient greater tharer0.9999. Low % relative standard deviation anchhpgrcent of
recovery indicates that the method is highly pre@sd accurate. Thus, the developed method for é3anthn
Cilexetil was found to be simple, precise, accueaid cost effective and in actual fact feasiblertrtine sample
analysis of Candesartan Cilexetil in pharmaceuticalage forms.
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