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Abstract : A simple, touchy and inexpensive procedure

got its start applying solid-phase extraction, combined with
high performance liquid chromatographic procedure along
with UV detection intended for determination of candesartan
cilexetil and azilsartan medoxomil residuesin human plasma.
The evaluated parametersinclude the extracts by using silica
gel the use of a aggregate of ethyl acetate/ 0.5 % formic acid
(1:4, vIv) as eluent. The method was established the usage of
plasmasamples spiked with candesartan cilexetil and azilsartan
medoxomil at different concentration levels(0.03 and 0.3 mg/

INTRODUCTION

Antihypertensiveareaclassof drugswhich might
be used to treat hypertension (excessive blood
pressure). Antihypertensive therapy seeksto prevent
the complicationsof excessveblood strain, dong with
strokeand myocardid infarction. evidence suggeststhat
reduction of the blood pressure viafive mmHg can
decrease the risk of stroke with the aid of 34%, of
ischaemic heart allment with theaid of 21%, and reduce
the chance of dementia, coronary heart failure, and
mortality from cardiovascular disease¥. There are
numeroustraining of antihypertensives, which lower
blood stress by way of exclusive approach. afew of
themaximum critica and maximumwiddy used cgpsules
arethiazidediuretics, calcium channel blockers, ACE
inhibitors, angiotensin | receptor antagonists (ARBS),
and betablockerg?.

Candesartan, an angiotensin-receptor blocker
(ARB), isutilized done or with other antihypertensive

L). Average recoveries (using each concentration six repli-
cates) ranged 84-92%, with relative standard deviations less
than 2%, calibration solutions concentrationin therange 0.03-
10.0 mg/L and limit of detection (LOD) and limit of quantifica-
tion (LOQ) were0.01 pg/mL and 0.03 mg/L respectively.
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specialiststo treat hypertension. Candesartanrivals
angiotensin |l for tying at the AT 1 receptor subtypée®.
Thechemical nameof Candesartan cilexetil is((+)-1-
hydroxyethyl-2-ethoxy- 1-[p-(o-1Htetrazol-5-
ylphenyl)benzyl]-7-benzimidazol ecarboxylate
cyclohe-xyl carbonate. Candesartan cilexetil is
metabolised completely by esterasesin theintestinal
wall during absorption to the active candesartan
moieityi+9,

Azilsartan medoxomil isanangiotensin || receptor
antagonist which hasthe chemica names (5-Methyl-2-
oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0x0-
4,5-dihydro-1,2,4oxadiazol -3 yl)biphenyl-4-
yllmethyl} -1H-benzimidazol e-7-carboxylate
monopotassiuml salt and1H-Benzimidazole-7-
carboxyliclacid,1-[[2’-(2,5-dihydro-5-0x0-1,2,4-
oxadiazol-3-y1)[1,1’- biphenyl]-4-ylJmethyl]-2-ethoxy-
,(5-methyl-2-ox0-1,3-dioxol-4-yl)methyl estert®.
Azilsartanmedoxomil isragpidly hydrolysed totheactive
moiety azil sartan by esterasesinthegastrointesting tract
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and/or during drug absorption. The enzyme
carboxymethylenebutenolidaseisarecently discovered
hydrolysismechanism for azilsartan medoxomil inthe
intestineand liver”®. Azilsartanisaninverse agonist of
the AT1 receptor, is a highly potent, selective and
competitive antagonist of the angiotensin Il type 1
receptor. Molecular basis of Azilsartan medoxomil
reveas that it may be responsible for its clinical
efficacy!o19.

Thetarget of thisinvestigation isto build up an
effective, basic, fast, validated and reliabletechnique
for the routine biological sample analysis for the
s multaneousdetermination of candesartan cilexetil and
azilsartan medoxomil inhuman plasma.

EXPERIMENTAL

Sandards, reagentsand samples

Theanaytical standards of candesartan cilexetil
(99.2%) and azilsartan medoxomil (99.5%) were
obtainedfrom SigmaAldrich. Acetonitrilewaspurchased
from Rankem, New Delhi, Anaytical grade solvents,
ethyl acetate, formic acid and silicagel were supplied
from Merck Limited and Blank human plasmawas
obtained from thelocal blood bank and stored at -18+
2°C prior to use.

Sandard stock solutions

Thecandesartan cilexetil and azil sartan medoxomiil
standard stock solutionswereindividually preparedin
acetonitrilea aconcentrationlevel 100mg/L and sored
inafreezer a -18°C. The stock standard solutions were
used for up to 3 months. Suitable concentrations of
working standards were prepared from the stock
solutionsby dilution using acetonitrile, immediately prior
to samplepreparation.

Samplepreparation

Representative 5.0 g portions of human plasma
fortified with 5 uL of working standard solution. The
samplewasallowed to stand at room temperaturefor

one hour, beforeit was kept at refrigerator condition,
until andlysis.

Extraction procedure

The representative samplewas homogenized using
ahigh speed blender. Accurately weighed 5 g of plasma

sampleindifferent soppered glassflasksand extracted
with 100 mL of extraction solvent (ethyl acetate/ 0.5%
formicacid (1:4, v/v)) using an end over end shaker for
30 minutes. Filtered the contentsand thefiltrate was
re-extracted with 50 ml of extracting solvent

Clean-up procedure

The pooled extract was reduced to small volume
by evaporation and to this 2 g of aluminawas added
andfiltered. Thefiltered extract was passed through a
Silicagd cartridgeand €luted with 50 ml of extraction
solvent. The collected solvent extract was evaporated
under vacuum to near drynessat 40°C using buchi rota
vapour. Residues were reconstituted with 5 ml of
acetonitrile, for quantification by HPLC-UV method.

Chromatogr aphic separ ation parameters

TheHPLC-UV system used, consisted Shimadzu
high performanceliquid chromatography with LC- 20AT
pump and SPD-20A interfaced with LC solution
software, equipped with areversed phaseC18 andyticd
column of 250 mmx 4.6 mmand particlesze5 um (X
Bridge-C18) Columntemperaturewas maintained at
30°C. The injected sample volume was 10uL. Mobile
PhasesA and B wasA cetonitrileand HPLC water (pH-
3adjusted withAceticAcid) (80:20 (v/v)). Theflow-
rateused waskept a 1.0 mL/min. A detector wavelength
was 230 nm. The external standard method of
Cdibrationwasusedfor thisanayss.

Method validation

Method validation® ensuresanadysiscredibility. In
thisstudy, the parametersaccuracy, precision, linearity
andlimitsof detection (LOD) and quantification (LOQ)
were considered. The accuracy of the method was
determined by recovery tests, using samples spiked
at concentrationlevelsof 0.03and 0.3 mg/kg. Linearity
was determined by different known concentrations
(0.03, 0.1, 0.5, 1.0, 5.0 and 10.0 mg/L) were
prepared by diluting the stock solution. Thelimit of
detection (LOD, pg/mL) was determined as the lowest
concentration giving aresponse of 3timesthebaseline
noise defined from the analysis of control (untreated)
sample. Thelimit of quantification (LOQ, mg/L) was
determined as the lowest concentration of a given
fungicidegiving aresponse of 10timesthebaseline
noise.
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RESULTSAND DISCUSSION

Specificity

Specificity was confirmed by injecting theplasma
control. There were no matrix peaks in the
chromatogramstointerferewiththeandyssof fungicide
residues shownin (Figure 1 and 2). Furthermore, the
retention times of candesartan cilexetil and azilsartan
medoxomil were constant at 5.3+ 0.2and 4.4 +0.2,
min.
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Figurel: Representativechromatogram at plasma control
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Figure?2: Representativechromatogram at fortification level
of 0.03 ng/mL

Linearity

Different known concentrationsof standards(0.03,
0.1, 0.5, 1.0, 5.0 and 10.0 mg/L) were prepared in
acetonitrile by diluting thestock sol ution. Each solution
was prepared in triplicate. Injected the standard

solutions and measured the peak area. A calibration
curve hasbeen plotted of concentration of thestandards

FULL PAPER

injected versusareaobserved and thelinearity of method
waseva uated by analyzing Six solutions. The pesk areas
obtained from different concentrationsof sandardswere
used to calculate linear regression equations. These
wereY=8333.71X +9.22 and Y=10107.54X + 66.10,
with correl ation coefficients of 0.9999 and 1.0000 for
candesartan cilexetil and azilsartan medoxomil
respectively. A calibration curve showedin (Figure 3).
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Figure 3: Representativecalibration curveof candesartan
cilexetil and azilsar tan medoxomil

Accuracy and precision

Recovery studieswerecarried out at 0.03and 0.3
mg/L fortification levelsfor candesartan cilexetil and
azilsartan medoxomil in plasma. Therecovery dataand
relative standard deviation values obtained by this
method are summarizedin TABLE 1.

These numbers were calculated from four (6)
replicate andysesof given sample (Candesartan cil exetil
and azil sartan medoxomil) madeby asingleandyst on
one day. The repeatability of method satisfactory
(RSDs<2 %).

Detection and quantification limits

Thelimit of quantification wasdeterminedtobe0.03
ug/mL. The quantitation limit was defined as the lowest
fortificationlevel evauated at which acceptableaverage
recoveries (84-92%, RSD<2%) wereachieved. This
quantitation limit also reflectsthefortification level at
which an analyte peak is consistently generated at
approximately 10 times the baseline noise in the
chromatogram. Thelimit of detection wasdetermined
tobe0.03 ug/mL at a level of approximately three times
theback ground of control injectionaround theretention
timeof the peak of interest.
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TABLE 1 : Recoveries of the candesartan cilexetil and
azilsartan medoxomil from fortified plasma control sample
(n=6)

Fortification

Recovery (%)

Concentration  Replication Candesartan  Azilsartan
in mg/L cilexetil medoxomil
R1 86.12 85.62
R2 85.25 86.12
R3 82.69 84.36
0.03 R4 83.65 83.96
R5 84.19 85.17
R6 85.97 86.07
Mean 84.65 85.22
STDEV 1.37 0.90
RSD 161 1.05
R1 90.23 91.78
R2 90.58 90.86
R3 91.56 92.04
0.3 R4 92.03 91.47
R5 91.24 91.78
R6 90.78 91.89
Mean 91.07 91.64
STDEV 0.67 0.42
RSD 0.73 0.46

Soragestability

A storage stability? study was conducted at -20 +
2°C with plasma samples spiked with 0.1 pg/mL of
candesartan cilexetil and azil sartan medoxomil Samples
were stored for aperiod of 30 daysat thistemperature.
Analysed for the content of candesartan cilexetil and
azilsartan medoxomil before storing and at theend of
storage period. The percentage dissi pation observed
for the above storage period was only lessthan 2% for
candesartan cilexetil and azil sartan medoxomil showing
no significant loss of residues on storage. Theresults

TABLE 2: Soragestability Details (n=6)

Fortification  Storage Recovery in %
Concentration Period Candesartan Azilsartan
in mg/L in Days cilexetil medoxomil
93.21 93.91
95.26 94.75
96.32 95.19
94.25 95.29
0 94.00 94.19
93.00 94.56
Mean 94.34 94.65
STDEV 1.26 0.54
0.1 RSD 1.34 0.57
92.36 92.26
93.26 91.79
30 93.59 91.45
92.25 92.39
91.28 92.15
92.79 93.03
Mean 92.59 92.18
STDEV 0.82 0.54
RSD 0.89 0.59
arepresentedin TABLE 2.
CONCLUSIONS

This paper describes a fast, simple sensitive
analytical method based on SPE-HPLC-UV
s multaneousdetermination of candesartan cilexetil and
azilsartan medoxomil residuesin human plasma. The
SPE extraction procedureisvery smpleand inexpensive
method for determination of candesartan cilexetil and
azilsartan medoxomil residuesin human plasma. The
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mobile phase Acetonitrile and HPLC water (pH-3
adjusted with A ceticAcid showen good separation and
resolution and the analysis time required for the
chromatographic determination of the candesartan
cilexetil and azil sartan medoxomil were very short
(around 15 minfor achromatographic run).

Satisfactory vaidation parameterssuch aslinearity,
recovery, precision and very low limitswere obtained
and according to the SANCO guidelines. Therefore,
the proposed ana ytical procedure could satisfactorily
be useful for regular monitoring of candesartan cilexetil
and azil sartan medoxomil residueson alarge number
of biologicd samples.
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