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ABSTRACT

The main aim of the current research work was teett® simple, rapid, robust, accurate and more [z@stability
indicating RP-HPLC method for simultaneous estioratf candesartan cilexetil and hydrochlorothiazdective
pharmaceutical ingredient and in tablet dosage fofthe RP-HPLC analysis was carried out on an en&ié
(Kromasil, ODS, 5 H4, 250 X 4.5 mm) column with éiteophase of methanol-acetonitrile-disodium hydnog
phosphate (0.01 M; pH adjusted to 2.5 with orthgggtwric acid) in the ratio of 20:30:50 (v/v/v). Wétection was
performed at 240 nm. The method was found to lardiover a concentration range of 10-50§/ml and 0.4-25
ng/ml for candesartan cilexetil and hydrochlorothide respectively. The limit of detection was fouadcbe as
2.5:¢g/ml and 100ng/ml for candesartan cilexetil and riogthlorothiazide respectively. The limit of quaation was
found to be as 1@/ml and 100ng/ml for candesartan cilexetil and Hopthlorothiazide. Recovery was found to be
in the range 99-100% and precision less than 1%uebyped method was successfully applied for rouwimalysis

of pure drug and pharmaceutical formulations. Fafcdegradation studies were performed for candesarta
cilexetil and hydrochlorothiazide. The drugs wesgdhded in acidic, basic and oxidative conditionbe peaks of
degraded products were well resolved from the datinag. The developed method was simple, rapidutate,
precise and stability indicating for the simultanscestimation of candesartan cilexetil and hydroobthiazide in
active pharmaceutical ingredient and in tablet dgsdiorm.
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INTRODUCTION

Stability indicating methods have become an impuréspect of analytical method validation and @ patUS FDA
requirements [1]. The stability of a drug prodact drug substance is a critical parameter whiakl affect purity,
potency and safety. Changes in drug stability ¢sipatient safety by formation of a toxic degraoiatproduct(s)
or deliver a low dose than expected. Hence itserital to know the purity profile and behavioraofirug substance
under various environmental conditions [2-3]. Caadtan cilexetil, 2-ethoxy-1-({4-[2-(2H-1,2,3,4+#tatol-5-
yl)phenyllphenyl}methyl)-1H-1,3-benzodiazole-7-canylic acid, is an antihypertensive, used in theatment of
hypertension. The drug acts on the rennin-angigieegstem by two ways to decrease the total perghe
resistance. First it blocks the binding of angistarll to AT, receptor in vascular smoothmuscle causing vascular
dialation. Second it inhibits sympsthetic norepimépe production further reducing blood pressure5J4
Hydrochlorothiazide, 6-chloro-1,1-dioxo-3,4-dihyel2éi-1,2,4-benzothiadiazine-7-sulfonamide is a diaresed in
combination with candesartan cilexetil to treapérgension [4-5]. New marketed formulation in condtion of
Candesartan cilexetil 32mg and hydrochlorthiaziler® is commercially available as tablet (Atacartd®T) for
the treatment of edema and hypertension
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Very few methods were published for the simultarseestimation of candesartan cilexetil and hydracitloazide
involving HPLC techniques [6-11]. The referenceg fine stability studies of candesartan cilexetild an
hydrochlorothiazide in combination were not fouhttnce we made an attempt to develop and validatahility
indicating method for the simultaneous estimatidhe aim of the present study was to develop anttlatal a
stability indicating method for the simultaneousireation of candesartan cilexetil and hydrochloiazide. The
degradation studies were performed and the degrpeaks were well resolved from the drug peak.

MATERIALSAND METHODS

1.1. Chemicals:

Candesartan cilexetil [Fig 1(a)] and hydrochloratile [Fig 1(b)] were obtained as gift samples friviylan
laboratories (hydereabad). Methanol, acetonitrledHBLC grade were obtained from Sigma Aldrich. DRiison
hydrogen phosphate, ortho phosphoricacid were alfyioal reagent grade procured from Finar chemidiatited.
Atacand HCT tablets were purchased from local marke
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Fig 1(a) Fig 1(b)

1.2. HPLC system:

The chromatographic apparatus was of schimadzu Inaodesoftware used was of LC-Solutions. The system
equipped with constant flow pump and UV detectdre Thromatographic separation was carried out ablerC18
(Kromasil, ODS, 5 u, 250 X 4.5 mm) column with alite phase of methanol-acetonitrile-disodium hyenog
phosphate (0.01 M; pH adjusted to 2.5 with orthgpihoric acid) in the ratio of 20:30:50 (v/v/v). Wétection was
performed at 240 nm. Flow rate was maintained edta of 1 ml/min. The pH of the buffer was adjusteith
orthophosphoric acid. The mobile phase was freghdypared, filtered through 0.45 um filter and degdsprior to
use.

1.3. Preparation of standard stock solutions:

Standard stock solutions were prepared by tramsferi00 mg of candesartan cilexeti and 100 mg of
hydrochlorothiazide separately into 100 ml voluneeflasks. To the flasks mobile phase was addedsanitated to
dissolve the sample and the volume was made upetartark using mobile phase. From these stock sofsiti
working standards were prepared such that a sgagtele contains both the drugs over a concentragioge of 10-
500 pg/ml of candesartan cilexetil and 0.2-25 pg/hilydrochlorothiazide.

1.4. Preparation of sample solution:

Twenty tablets were weighed and powdered. Tabletdpo equivalent to 32 mg of candesartan cilexetil 25 mg

of hydrochlorothiazide was accurately weighed aaddferred into 100 ml volumetric flask and dissalin 20 ml

of mobile phase and sonicated for five minutes. ¥bol@me was made upto the mark using mobile phaks. is
then filtered through 0.45 p membrane filter toadbtclear solution. This stock sample solution widsted
guantitatively with mobile phase to obtain the abie working sample solutions for chromatographic
measurements.

1.5. Method validation:
Specificity of the method was investigated by ammly the blank and the sample solutions. Speagifieias
established by the lack of interfering peaks atrétention time for candesartan cilexetil and hgtitorothiazide.

Linearity was tested at eight different concentnagi over a range of 10-500 pg/ml of candesartaxedil and 0.2-
25 pg/ml of hydrochlorothiazide. The calibratiomas were established and the correlation coeffioialues were
calculated.
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The limit of quantitation and limit of detectionluas for both the drugs were calculated.

The accuracy and precision of the method were ahited by using analytical samples in three repdisatver three
concentrations of candesartan cilexetil and hydoyokhiazide for five days.

Robustness of the method is investigated by madgliperate changes in parameters like flow rat®.e- ml),
composition of mobile phase (2 ml) and waveler(gthnm).

Assay of the method was performed by analyzingrtiaeketed formulation. Twenty tablets were weighed a
powdered. Tablet powder equivalent to 500 pg ofdeaartan cilexetil and 25 pg of hydrochlorothiazidas
dissolved in mobile phase and required concentratias prepared. These samples were analysed acenfzege
assay was calculated.

1.6. Stability studies:
Stress degradation studies are performed for betlltugs in acidic, basic, thermal and oxidativedions.

Candesartan cilexetil and hydrochlrothiazide séaddolutions of 100 pg/ml are prepared and sudjetd acidic,
basic and oxidative conditions. Thermal degradatias performed by direct exposure of the bulk datigCc for
about seven days.

RESULTSAND DISCUSSION

3.1. Methoddevelopment
Chromatographic method development began with ¢hecson of wavelength and optimization of mobileape
composition.

3.1.1.Selection of wavelength:

The samples of candesartan cilexetil and hydroottiazide were prepared in the concentration ofgli®ft These
samples were scanned in the range of 200-400nng Whifivisible spectrophotometer. From the overlgiectra
[Fig 2] the detection wavelength was selected &srizd.
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Fig 2: Overlain spectra of candesartan cilexetil and hydrochlorothiazide

3.1.20ptimization of mobile phase:

The feasibility of several mixtures of solvent sashmethanol and acetonitrile using different lnsffauch as formic
acid, potassium dihydrogen ortho phosphate withalsée pH range 3-5 was tested for complete resniutf
candesartan cilexetil and hydrochlorothiazide. &n&@il8 (Kromasil, ODS, 5 u, 250 X 4.5 mm) columrthaa
mobile phase of methanol-acetonitrile-disodium logdn phosphate (0.01 M; pH adjusted to 2.5 with
orthophosphoric acid) in the ratio of 20:30:50 (vjwrovided very good resolution and peak shapedmdesartan
cilexetil and hydrochlorothiazide (Fig. 3)
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Fig 3: Chromatogram showing simultaneous estimation of candesartan cilexetil (Rt 5.89) and hydrochlorothiazide (Rt 3.54)

3.2. Method validation:

3.2.1.Specificity and Sensitivity:

Chromatogramsf sample solution (tablet sample)) and blank werdyard and no interferences were found at the
retention time of candesartan cilexetil and hydtoathiazide. Representative chromatograms of bkamk sample
are shown in Fig 4. LOD and LOQ values are detegthiand reported in Table-1.
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Fig 4(a): Chromatogram of blank sample
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Fig 4(b): Chromatogram of sample solution(mar keted for mulation)

3.2.2.Linearity

Calibration standards were prepared in the conatoitr of 10-500 pg/ml of candesartan cilexetil @n2-25 pg/ml
of hydrochlorothiazide. These samples were injedtéd the chromatographic system and the peak aneae
recorded. The calibration curves for candesartéexaiil and hydrochlorothiazide were plotted. Thadilration
curve for candesartan cilexetil[Fig 5(a)] was linewer the concentration range of 10-500 pg/ml #vat for
hydrochlorothiazide [Fig 5(b)] was linear over tfznge of 0.4-25 pg/ml. The correlation coefficiefas both the
drugs were found to be 0.998 and 0.999. The reigresgjuation and linearity details were reported able 1.
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Fig 5(a): Calibration curve of candesartan cilexetil mesylate

3.2.3.Precision:

Precision of the method was determined by perfogniiiraday and interday precision. Intraday precisias

30

Fig 5(b): Calibration curve of hydrochlorothiazide

Table 1: Analytical performance parametersfor linearity

Parameter Candesartan cilexetil mesylate  Hydooetiliazide
Linear range 10 — 500 pg/ml 0.4 - 25 pg/ml
Slope 65724 76702
R?value 0.998 0.999
LOQ 10 pg/ml 0.4 pg/ml
LOD 3.1 pg/ml 0.1 pg/ml

determined by three replicate analyses of threeemmations (10, 75 and 500 pg/ml of candesartéexetil

mesylate, 0.4, 3.1, 25 pg/ml of hydrochlorothiayidéthin a day. Interday precision was performedtfoee days

by three replicate injections of three samples dag Intraday and interday precision values aesgmted ifTable

2.
3.2.4.Accuracy:

Accuracy of the method was determined by recovargiss (standard addition method). Recovery watopaed
at three levels i.e. 50%, 100%, 150% of those exegeby spiking a previously analysed sample satutigth

standard drug solution. The samples were analysedhfee repeated times and the peak areas weoedegt

Percentage recovery values were present@dilihe 2.

Table 2: Intraday, inter day precison and accuracy for candesartan cilexetil and hydrochlorothiazide

Sample Concentration (ug/mfy Irﬁ)t:f:tcdlzg?n (;)r/:tz;sdgi/ Accuracy (Yrecovery
10 0.3 0.7 99.7
Candesartan cilexetil mesylaje 75 1.0 0.3 99.7
500 0.5 0.4 100.05
0.4 0.3 0.6 98.5
Hydrochlorothiazide 3.1 0.2 0.5 98.6
25 0.4 0.8 99.8

3.2.5.Robustness

Robustness of the method is determined by makifigetate changes in the parameters like flow rateyelength,

mobile phase ratio. The samples are analysed bygai the parameters and the peak areas are relcorte
values of robustness are presentetiahle 3.
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Table 3: Robustness values of candesartan cilexetil and hydrochlorothiazide

Parameter Candesartan cilexetil mesylate  hydrochlorothiazide
Flow rate (ml/min) 0.9 0.49% 0.7%
1.1 0.61% 0.8%
M obile phase 20:20:60 1.2% 1.41%
(MET:ACN:BUFFER) | 25:25:50 1.26% 1.46%
238 0.25% 0.82%
Wavelength (nm) 242 0.3% 0.84%

3.3. Assay:
The developed method was successfully appliedhmtarketed formulation. The assay was performedi@md
to be 99.55% for candesartan cilexetil and 99.68hydrochlorothiazide.

3.4. Stability studies:
Stability studies of both the drugs were carrietio@cidic, basic, oxidative and thermal condigion

3.4.1.Acid degradation studies:

To the standard solutions 5 ml of 1N HCI is addHtese samples are kept at room temperature fonsiass and
analysed at every 24h. The degradation detailprasented i able 4. The degradation peak is well resolved from
the drug peaks [Fig 6 (a)].

3.4.2.Base degradation studies:

To the standard solutions 5 ml of 1NaOH is adddtws€ samples are kept at room temperature for slyenand
analysed at every 24h. The degradation detailprasented i able 4. The degradation peak is well resolved from
the drug peaks [Fig 6 (b)].

3.4.3.0xidative degradation:

To the standard solutions 5 ml of 3% is added. These samples are kept at room tempefatuseven days and
analysed at every 24h. The degradation detailpesented ifmable 4. The degradation peaks are well resolved
from the drug peaks [Fig 6 (c)].

3.4.4.Thermal degradation:

Accurately weighed sample of about 100 mg of caadas cilexetil and hydrochlorothiazide were tfan®d into
separate vials. These vials are kept in hot ainate60c for about seven days. These samples are analysed
every 24h for seven days. Both the drugs remaiteddes[Fig 6(d)] in the above conditions for sewvays.
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Fig 6(a): Chromatogram showing acid degradation of candesartan cilexetil and hydrochlorothiazide. (an additional peak is shown at Rt
2.7min which isthe degradation peak of hydrochlorothiazide)
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Fig 6(b): Chromatogram showing base degradation of candesartan cilexetil and hydrochlorothiazide (an additional peak is shown at Rt
4.3min which isthe degradation peak of candesartan cilexetil mesylate)
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Fig 6(c): Chromatogram showing oxidative degradation of candesartan cilexetil and hydrochlorothiazide (two additional peaksare
shown at Rt 4.2min which isthe degradation peak of candesartan cilexetil and at Rt 2.7min which isthe degradation peak of

hydrchlorothiazide)
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Fig 6(d): Chromatogram showing ther mal degradation of candesartan cilexetil and hydrochlorothiazide (both the drugsare stablein
thermal conditions)

Table 4: Degradation details of candesartan cilexetil and hydrochlorothiazide

. . Per centage Degr adation
SNo | Degradation Studies Candesartan cilexetil mesylate | Hydrochlorothiazide
1 Acid Stable 11%
2 Base 13% Stable
3 Oxidation 11.5% 12%
4 Thermal Stable Stable
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CONCLUSION

The developed HPLC technique is specific, precaeurate and stability indicating. The validati@sults are
within acceptable limits. The developed method uscessfully applied for the marketed formulatioab{et).
Stability studies are performed and the degradatiesks are well resolved from the drug peaks withdgpeak
shape. Hence the developed method can be emplsyadklity indicating method.
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