Available online at www.scholarsresearchlibrary.com

Q\\a‘ma(‘/;;
Scholars Research Library Qq’; whid Y
Scholars Research . * k@# s
Der Pharmacia Lettre, 2013, 5 (6):127-134 * Vﬂ <4 .
. (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Development and validation of stability indicatingRP-HPLC method for
simultaneous determination of Telmisartan and Hydrahlorothiazide from
their combination drug product

Dhanashri S. Rané, Pratip K. Chaskar?, Gaurav M. Dosh?, Sugandha V. Mulgund,
Kishor S. Jain®

'Department of Pharmaceutical Chemistry, Indira €gk of Pharmacy, Tathwade, Pune, Maharashtra,
India
’Department of Pharmaceutical Chemistry, VivekanBddcation Society’s College of Pharmacy,
Chembur, Mumbai, Maharashtra, India
*Department of Pharmaceutical Chemistry, DepartnmérRharmaceutical Chemistry, Sinhgad College
of Pharmacy, Vadgaon (Bk.), Pune, Maharashtra,dndi

ABSTRACT

A stability-indicating RP-HPLC method has been lkliithed for analysis of telmisartan (TEL) and
hydrochlorothiazide (HTZ) in the presence of deagtamh products formed under different stress caodg. The
drug substances were subjected to stress by hyisalyN NaOH, 1N HCI and neutral), oxidation (3% ¥,0,),
photochemical, thermal (108), and UV degradation (254 nm). Both the drugsevdegraded under selected
experimental conditions. Successful separationhef drugs from the degradation products was achiemeda
hypersil gold C18 column with 40:60 (v/v) acetaietiaqueous 0.01M potassium dihydrogen o-phosphatéer
(pH 3 adjusted with 2% v/v o-phosphoric acid) asbiteophase. The method was linear over the conagatr
range of 6-36 ug mt(r > 0.991), with limits of detection and quantitan (LOD and LOQ) of 0.495 and 1.5Q
mL*, respectively, for TEL and 2-12g mL* (r > 0.991) with LOD and LOQ of 0.873 and 2.64 ud.'m
respectively, for HTZ. The method was validatedsfuzcificity, selectivity, accuracy, and precisidmis method
was reproducible and selective. As the developdtadecould effectively separate the drugs fromrtdegradation
products, it can be used as stability-indicating.
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INTRODUCTION

Telmisartan  (TEL),  2-[4-[[4-Methyl-6-(1-methylbemaidazol-2-yl)propylbenzimidazol-1-yl]-methyl]phenyl
benzoic acid, is an angiotensin Il receptor antajdmghly selective for Type 1 angiotensin Il rptas [1-5].

HPLC-fluorimetric method for quantitation of TEL @ombination with HTZ in tablet dosage form is repd [6,7].

Two stability indicating assay methods for quatitita of TEL alone in bulk drug and in pharmaceuscand in
combination with ramipril are reported [8,9]. HPTlgEocedures for quantification of TEL in combinatiavith

HTZ [10] and TEL alone [11] are reported.

HTZ is official in Indian Pharmacopoeia, British @&macopoeia and United States Pharmacopoeia. Few
spectrophotometric methods for the quantitativeeigheination of HTZ in combination with other drugg&. by
multivariate calibration method [12] and fourth erdlerivative spectrophotometric method for HTZ énhesartan
[13] have been reported. There are several repartigjuid chromatographic determination of HTZ imngbination
with other drugsi.e. metoclopamide, imipramine, diclofenac [14], loaart{15], fosinopril [16], ramipril [17],
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benazepril hydrochloride [18], valsartan [19], tedantan [6,7], moexipril hydrochloride [20] and éaqil maleate
[21]. Apart from this, a stability indicating assagethod for quantitation of HTZ in oral suspensi@2],
simultaneous determination of losartan, HTZ andrtldegradation products [23] and a reverse phapaidi
chromatography method for HTZ and captopril in hanm@asma [24] is reported. Few HPTLC methods for
estimation of HTZ along with other drugs like tesaitan, valsartan, irbesartan, olmesartan and lqpirilaare
reported [25-29].

It was thought that a HPLC method of analysis Hearates the drugs from the degradation prodootsefi under
ICH-suggested conditions (hydrolysis, oxidationofaysis and thermal stress) would be of genetarést. These
studies provide valuable information about the iehe ability of a drug and help in the validatioh amalytical

methods to be used in stability studies. Becausthefrequirement for separation of several compndaring

stability analysis, chromatographic methods hakertgorecedence over conventional methods of asal@ther

than separation of multiple components, the adggnt# chromatographic methods is that they are raocerrate
and sensitive, even for small quantities of degiadaroducts.

After through literature survey, we concluded ttvad stability indicating assay procedures for eation of TEL
and a stability indicating assay method for quatith of HTZ in oral suspension were reported. Heve no
stability indicating RP-HPLC method for simultansodetermination of telmisartan and hydrochlorotitiezhas
been reported till date. Therefore, the objectif/¢hs study was to develop a simple, rapid, peecéccurate, and
specific stability-indicating RP-HPLC method forrgiltaneous determination of TEL and HTZ [30-32].

CH3
N CHs3 Q. 0 o, 0
O \>—F ¢’ )
H->N NH
N 0
| N

O C
tH, O COOH H
Hydrochlorthaizide (HTZ)
Telmisartan (TEL)

MATERIALS AND METHODS

Chemicals and Reagents

Emcure Pharmaceuticals (Pune, India) provided Paeentical grade of HTZ. TEL was a gift from Glenknar
Pharmaceuticals Pvt. Ltd. (Mumbai, India). We ugkdm without further purification. Water, metharard
acetonitrile (ACN) were of HPLC grade and purchasean Merck Chemicals (Mumbai, India). We procured
analytical reagent (AR) gradephosphoric acid and potassiwdihydrogen phosphate from LOBA Chemie Pvt.
Ltd. (Mumbai, India). Pharmaceutical finished dgsdorm used in the present work was Telnfa{Blenmark
Pharmaceuticals India. Ltd., batch no. 05900934, &elpres-t¥ (Nicholas Piramal Healthcare Pvt. India, batch no.
TH90808) tablets containing 12.5 mg of HTZ and 4pahTEL.

HPLC Instrumentation and Conditions

The HPLC system (Perkin Elmer, Model: Binary Se@®®, USA) consisted of a pump and a manual injeetth

20 pL loop. We operated the UV-Vis detector at aselength 225 nm. The software used was Total Chrom
Navigator version 6.3. The column used was Thermpersil GOLD (250 mm x 4.6 mm (i.d.), 5 um partisiee
C18 column. The mobile phase was a 40:60 (v/v) unéxbf ACN and aqueous 0.01 M potassium dihydragen
phosphate buffer (pH 3 adjusted with 2 % wphosphoric acid). Flow rate was 0.8 mL thirBefore use, the
mobile phase was filtered through a 0.45 um mengbfitter (Millipore). We performed all the analysas ambient
temperature. 20 pL volume injected. The detectar eygerated at 225 nm.

Preparation of Stock and Standard Solutions

Stock standard solutions of TEL (1 mg Hland HTZ (1 mg mL) were prepared by dissolving 10 mg each in 10
mL methanol. Appropriate volumes of the stock dohg were transferred to 10 mL volumetric flasksl avere
diluted to volume with mobile phase to furnish financentrations in the ranges 6-36 pghand 2-12 pg mt:for
TEL and HTZ respectively.

Preparation of Pharmaceutical Formulations for Assg
We weighed ten tablets each of Telma®Hand Telpers-fi and finely powdered. Accurately weighed powder
equivalent to 10 mg HTZ (maintaining 32 mg of TElLJs transferred into separate 50 mL volumetridkBaand to
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this 40 mL of methanol was added. This mixture slaaked for complete extraction of drugs and thatgwsl was
made with same solvent to obtain concentration$i®Z and TEL as 200 and 640 pg thirespectively. The
solutions were then filtered through Whatman fifp@per (No. 41). Further dilutions of these sohsiovere carried
out with mobile phase to reach the final conceiutrast of HTZ and TEL as 10 and 32 pg Thlrespectively. 20 pL
of these solutions were injected in HPLC under dbed conditions.

Forced Degradation of TEL and HTZ

To determine whether the analytical method andyassae stability-indicating TEL and HTZ bulk powdesere
stressed under different forced degradation camitin forced degradation studies. TEL and HTZ weeghed
(10 mg) and dissolved with 10 mL of methanol toaiftsolutions of 1000 pg miconcentration. These stock
solutions were used for forced degradation studies.

Acidic and Alkaline Degradation

HCI (1N, 10 mL) and NaOH (1N, 10 mL) were separataided to 10 mL methanolic stock solutions of Tdfid
HTZ. These mixtures were separately heated undkixréor 4 h at 70°C in the dark (to exclude thesgible
degradative effect of light). The solutions (10 migre transferred separately to volumetric flasisjtralized by
addition of 10 mL 1N NaOH and 1N HCI, and suitabdéume was diluted with mobile phase.

Oxidative Degradation

Hydrogen peroxide (}D,; 3% v/v, 10 mL) was added to 10 mL methanolic lstealutions of TEL and HTZ. These
solutions were separately heated under reflux fora8 70°C in dark. The solutions were then tramsteseparately
to volumetric flasks, neutralized by addition of NdOH and diluted to suitable volume with mobileapé.

Neutral Degradation

HPLC grade water (10 mL) was added to 10 mL metlastock solutions of TEL and HTZ. These solutiavare
separately heated under reflux for 4 h at 70°C. &kgeriment was performed in dark to exclude thssiide
degradative effect of light. The solutions werenthieansferred separately to volumetric flasks awithbly diluted
with mobile phase.

Dry heat Degradation

For dry heat degradation, solid drugs were keteimiplates in an oven at 100°C for 5 h. Thereaft®rmg of each
TEL and HTZ was weighed and transferred into 10volumetric flask and diluted up to the mark withth@nol to
obtain a solution of 1000 pg ML The solutions were then transferred separatetyotometric flasks and suitably
diluted with mobile phase.

Photochemical and UV Degradation

10 mL methanolic stock solutions of TEL and HTZ eeeparately subjected to natural sunlight fort® $tudy the
effect of photo degradation. For UV degradatiordigts, the same stock solutions of drugs (1000 pg)mtere
exposed to UV radiation of a wavelength of 256 nmd af 1.4 flux intensity for 5h in UV chamber. Sabte
volumes from above stock solutions were dilutechwiibbile phase.

RESULTS AND DISCUSSION

HPLC Method Development

The HPLC procedure was optimized in a view to dawed method for stability-indicating assay. To oyte the
method, different analytical columns, mobile phaseposition, pH, flow rate, wavelength of detectiand ionic
strength of the buffer were studied. During theiroation of HPLC method, three columns (Perkin EtrnC18 5
pum, 250 x 4.6 mm; Thermo Hypersil Gold C18 5 un) 4.6 mm; Chromatopak peerless basic C18 5 uhx25
4.6 mm), two organic solvents (methanol and ac#it@)i and four different pH values (3.0, 5.0, 6200) were
tested. HTZ and TEL exhibited quite a similar bebaas both of them contain polar functional graufgmongst
the stationary phases tried, Thermo Hypersil Gal® Gave the best results in terms of resolutioakhape and
analysis time. After several trials, a satisfact@gparation was obtained with a mobile phase dimgisf
acetonitrile 0.01 M phosphate buffer (pH adjuste® wusing 2 % vio-phosphoric acid) in a ratio of 40:60 v/v. The
effect of organic modifiers on retention and pela#pe of the drugs and their degradation productssiadied and
optimized. Increasing acetonitrile concentratiorgteater than 40 % led inadequate separation batWd& and
TEL. Lower acetonitrile concentration resulted ktessive tailing for two drugs with increased rétamtime for
telmisartan peak. Use of water instead of buffesulted in splitting of both the peaks. Mobile phasd
substantially affects the chromatographic behaefdsoth drugs and their degradation products. Variaof pH of
the phosphate buffer between 4.0 to 7.0 resultgubor separation and tailing for the two peaks spidting for
HTZ peak. At apparent pH 3-4 improved resolutiontf® three drugs was observed, but at actual pfHi3e buffer
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optimum resolution with reasonable retention tinadues {.e. 4.3 £ 0.01 and 11.5 + 0.01 min for HTZ and TEL
respectively) were achieved (Fig. 1). Flow rated& mL min® was the best for separation of the drugs and their
degradation products. At 1 mL miralthough sharp peaks were obtained, resolutiomesst the peaks of drugs and
degraded products was poor.

Fig. 1 Overlay chromatograms for HTZ and TEL
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Using the optimized mobile phase, best results wbtained in terms of peak symmetry, selectivitd amalysis
time for the selected tablet formulation. This negtthas many advantages like isocratic conditiotiserathan
gradient RP-HPLC which requires more sophisticétisttumentation and analysis time was also sharewever,
stability indicating methods are reported for gitatibn of TEL and HTZ individually, there is no lplished method
for study of the stability of the drugs simultanslyuunder conditions of forced degradation and tjtaion hence
there is a need for a new analytical method oftyps.

Application to Pharmaceutical Formulations

The proposed method was successfully used to deterfEL and HTZ in their dosage forms Telma-H and
Telpres-H tablets, respectively. Six replicate dateations were performed. Satisfactory resultsenastained for
each compound, in good agreement with label claithe.results are showed in Table 1.

Table 1. Results from analysis of marketed tabletfrmulations

Amount

Tablet Component Label Claim (mg/Tab) Found (%)

Recovery (%) S.D* %R.S.D.*

Telma-H HTZ 125 12.5 100.6 0.64 0.63
TEL 40 41.08 102.7 1.39 1.35
Telpres-H HTZ 12.5 12.5 100.06 1.373 1.37
TEL 40 41.05 102.63 1.466 1.42

* Results are mean of three determinations

Validation of the Method
The method developed was validated in terms ofatityy accuracy, precision, limit of detection (LP&and
guantitation (LOQ) and system suitability as ddsadliin ICH guidelines Q2 (R1) [30-32].

Linearity and system suitability test (SST) paramegrs

The calibration curve was found to be linear ovange of 6-36ug mL™* and 2-12ug mL*for TEL and HTZ
respectively. Six injections were done at each entrations. The linearity of calibration curve waetermined
using the plot of peak areas vs. concentratiormafyte. Typical regression equations for the calibn plots were
y = 103468x + 20468 and y = 97227x + 43691 for BB HTZ, respectively.

System suitability tests are an integral part abofatographic method, which are used to verify edpcibility of
the chromatographic system. To ascertain its éffess, certain system suitability test parameten® checked
by repetitively injecting the drugs solution at encentration level of 1g mL™ for HTZ and 32ug mL™ for TEL
to check the reproducibility of the system. All wesatisfactory and indicated good specificity af thethod for
assessment of the stability of TEL and HTZ. Thaultssfor linear regression analysis of calibraturves and
system suitability test parameters are shown inerab
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Table 2. Linearity, regression and SST parameterof determination of TEL and HTZ

Parameters Linearity Retention time Tailing Number of theoretical
(Units) range N  Slope Intercept P +SD tr factor plates (N)
(ng mL™ (min) (M
0.9927 +
TEL 6-36 6 466451 86261 0.003 11.5+£0.01 1.3 11694.83
HTZ 212 6 91531 74200 OO0 4371001 14 91694.83

Recovery studies

Accuracy was determined by adding known amounth®fdrugs to commercial pharmaceutical tablet (fEski)
of known concentration (standard addition methddhe resulting mixtures were analyzed and the resfitained
were compared with the results expected. Satigfaceoveries with small percentage relative stashdiviations
(RSD) were obtained, which indicated the high aacyrof the method (Table 3).

Table 3. Results of recovery experiment using proped method

. TEL HTZ
Spike Amount Amount
(%) Amount taken % Recovery % RSD*  Amount taken % Recovered % RSD*
Recovered Recovered
80 57.6 57.42 99.7 0.682 18 18 100 0.737
100 64 65.02 101.6 1.00 20 20.4 102 0.830
120 70.4 73.21 104 1.16 22 21.95 99.8 1.793

* Results are mean of three determinations

Precision

Precision was assessed at two levigdsrepeatability (intra-day precision) and interméeligrecision, in accordance
with ICH recommendations. Six injections, of thidiferent concentrations, were given on the sameata the
percent relative standard deviations (% RSD) weleutated to determine repeatability. These studiese also
repeated on six consecutive days to determine-dtagrprecision. The % RSD values for the intra-gescision
study for TEL and HTZ were 1.62 and 1.52 and ferititer-day study 1.92 and 1.25 respectively. Stheevalues
were less than 2 %, it proved that the method w&®ntly precise.

Detection (LOD) and Quantification (LOQ) limits

In the present study, the LOD and LOQ were caledlaccording to the 3&s and 10/s formulae, respectively;
whereo is the standard deviation of the peak areas atiteislope of the corresponding calibration cufiiee LOD
was 0.495 and 0.87%8 mL™*for TEL and HTZ respectively, and the respectiveQ ®@ere 1.50 and 2.64g mL™.

Fig. 2 Chromatogram of TEL and HTZ degraded under &idic hydrolysis
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Robustness

Robustness is the measure of capacity of analytieahods to remain unaffected by small but delifgevariation
of the operating conditions. Variation of the pHth&é 0.01 M potassium dihydrogenphosphate buffer in the
mobile phase by * 0.2, of the amount of organivesati in the mobile phase by = 2%, and the detegtorelength
by £ 2 nm had no significant effect on the chrorgaéphic resolution of the method.
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Degradation Studies

The degradation studies indicated that both TEL Bi&Z degraded in acidic, basic and neutral hydislys
oxidation, photolysis, dry heat and UV degradatioder experimental conditions with maximum degriatatinder
neutral hydrolytic condition. TEL, an angiotensinréceptor antagonist, was relatively stable aidyasxidative
hydrolysis and dry heat stress conditions, resyl@, 8 and 7.9 % degradation. However, it wasereatdly stable
towards acid hydrolysis and photo degradation tieguin 18 and 27.6 % degradation. The chromatogoémcid
degraded sample of TEL showed one additional degjadpeak att3.15 min (Fig. 2).

The chromatograms of photochemical and oxidativgraation samples of TEL showed one additional &k
12.2 min and two additional peaks @510 and 5.2 mins respectively (Fig. 3 and 4).

Fig. 3 Chromatogram of TEL and HTZ degraded under sinlight
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Fig. 4 Chromatogram of TEL and HTZ degraded under xidative degradation
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In basic hydrolysis, TEL degrades as observed byddtreased area of the same concentration obtegraded
drug, without giving additional degradation peaksg( 5). In UV degradation, TEL showed no additiona
degradation peak, however an increase in peak iareegraded sample was observed. This can be due to
appearance of the degraded peak at the same oetéinte as that of TEL.

In contrast, HTZ was found to be moderately statweards acidic, basic and oxidative hydrolysis, keat and UV
degradation resulting 17.8, 17.5, 12.3, 15 and ti8gsadation. The chromatogram of base degradedsahdTZ
showed one additional degradation pealg 8t2 min (Fig. 5).
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Fig. 5 Chromatogram of TEL and HTZ degraded under lkasic condition
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The chromatograms of photochemical and oxidatiygratation samples of HTZ showed one additional a4

min and atg 3.5 min respectively (Fig. 3 and 4). In acidic hylglsis, HTZ degrades as observed by the decreased
area of the same concentration of the nondegradgy @ithout giving any additional degradation peékig. 2). In
neutral hydrolysis, and dry heat degradation, they dlegrades as shown by the decreased areas jyedke when
compared with peak areas of the same concentraficthe nondegraded drug, without giving any addgio
degradation peaks. Both TEL and HTZ were highlycepsible towards neutral hydrolysis, resulting inrenthan
50% degradation, however no additional degradapieak was observed. Percent degradation was caldulst
comparing the areas of the degraded peaks in eagladhtion condition with the corresponding ardah® peaks

of the drugs under non degradation condition. SumBdegradation studies of the drugs is givemable 4.

Table 4. Results from forced degradation of TEL andHTZ

Stress tr of additional peaks for  Amount of degraded  Amounbf recovered

conditions TEL (min) HTZ(min) TEL (%) HTZ (%) TEL (%) HTZ (%)

IN HCI (4 h) 3.15 _ 18.61 17.86 82.39 82.14

1N NaOH (4 h) _ 3.2 8.42 17.53 91.57 82.47

3% H0, (3h) 5.0,5.2 35 7.91 12.3 92.09 87.7

Neutral (4 h) - - 59.09 53.56 40.91 46.44

Sunlight (5 h) 12.2 4.00, 27.65 0.0 27.65 100
UV light (4 h) _ - 18 - 82

Dry Heat (100°C, 5 h) - _ 8.45 15 91.55 84.18

CONCLUSION

In this work, the behavior of TEL and HTZ underfeient stress conditions was studied and a simagleyrate, and
well-defined stability-indicating HPLC method wastablished for determination of TEL and HTZ in fvesence
of their degradation products. All the degradeddpats were well separated from both the drugs. déeloped
method was found to be simple for analysis of TEd &TZ in combination without any interference frahe

excipients. The results of the degradation stuidiéisated the suitability of the method to studststity of TEL and

HTZ under various forced degradation conditieis acid, base, dry heat, neutral, photolytic and Ugrddation.

The developed method can be applied to the anadystability samples of combination dosage fornT&lL and

HTZ.
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