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ABSTRACT

A simple, specific and LC-MS compatilileverse phase liquid chromatographic method wasldged for the
simultaneous estimation of Hydrochlorothiazide (HCAmlodipine Besylate (AML) and Olmesartan Meddkom
(OLM) in bulk and pharmaceutical dosage forms. 4 @verse phase column (Develosil- RP Aqueous) 85
4.6mm dimensions and 5um particle size with maihiese containing 0.1%v/v formic acid: acetoniti({&9:40%
v/v) was used at isocratic mode and eluents wengitored at 254nm. The retention times of HCT, AMd &LM
were 3.91, 5.50, and 7.62min respectively and stoavgood linearity in the concentration range o2& g/mL
with a correlation coefficient (R) of 0.9998, 0.8%nd 0.9994 respectively. The percentage assagsfaend to be
99.20, 97.20, and 98.90 respectively for HCT, ANtid ®LM. The proposed method was validated as pér IC
guidelines and successfully applied to the simelars estimation of HCT, AML, and OLM in tablet folations.

Keywords: Hydrochlorothiazide, Amlodipine Besylate, Olmesartsledoxomil, Simultaneous estimation, PDA
detection

INTRODUCTION

HCT, chemically is &hloro3,4dihydro-7-sulfamoyt2H-1,2,4 -benzothiadiazinel,1-dioxide, is a thiazide
diuretic. It increases sodium and chloride excrefio distilled convoluted tubule. AML, chemicallg B-ethyl-5-
methyl  (x)-2-[(2-aminoethoxy) methyl]-4-(2-chlorophyl)-1,4-dihydro-6-methyl-3,5-pyridine  dicarboxiga
monobenzene sulphonate and is a long-acting calchannel blocker. OLMhemically is 2,3-dihydroxy-2-butenyl
-(1-hydroxy-1-methylethyl)-2-propyl-1-[P-(O-1H-teizole-5-ylphenyl)benzyl]-imidazole-5carboxylate, cy 2,3-
carbonate, is a angiotensin Il receptor blockerMO& a prodrug of Olmesartan and is rapidly and pletely de-
esterified to the Olmesartan during absorption fritva gastrointestinal tractMost of the hypertensive patients
require more than one therapeutic agent in ordactoeve adequate blood pressure control. Combmati HCT
with AML and OLM shows better therapeutic efficabgn the individual administration.

Literature survey revealed various HPLC [2-6], M3${7-9], HPTLC [10-12] and simultaneous UV
spectrophotometric methods[13,14] have been reppdaethe estimation of AML either alone or in comdttion
with other drugs like HCT and Valsartan etc. SevEIRRLC methods were also reported for the estimatibOLM
either alone or in combination with HCT or AML infférent dosage forms and degradation product aislyy
HPLCJ[15]. However, there were no validated HPLC-BBA methods published so far for the simultaneous
estimation of HCT, AML and OLM, except two reportsje of which used HCT as an internal standardter
simultaneous estimation of AML and OLM and the otisethe stability-indicating UPLC method which dseon-
volatile buffers in mobile phase which is not LC-M&mpatible [16,17]. Hence, the present investigatias aimed

at developing a fully validated HPLC-PDA method foe simultaneous estimation of HCT, AML and OLMoinlk

and tablet dosage forms with a mobile phase thadngpatible with LC-MS analysis.
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EXPERIMENTAL SECTION

Reagents and Chemicals

HCT, AML, and OLM were gift samples from Darwin Latatories, Vijayawada, India. Acetonitrile, waterda
formic acid were purchased from E. Merck, Mumbailia. All the solvents and reagents were of HPL&dgr
TRIOLMEZEST® (Batch # ML0441, manufactured by Sun Pharma Imdasst.td, Mumbai) is a tablet containing
HCT (12.5 mg), AML (5 mg) and OLM (20 mg) were cormmially purchased.

Equipment

A Shimadzu Prominence HPLC system provided with BZ®A3 degasser, LC-20AD binary pumps, SIL-20AHT
auto sampler, and SPD-M20A PDA detector was usedta cquisition was carried out using LC solutions
software. The chromatographic analysis was perfdrameDevelosil- RP aqueous column (250 x 4.6mm, 51)

Chromatographic Conditions

Mobile phase consisting of 0.1% v/v formic acidetmitrile (60:40% v/v) was used in isocratic maate the
mobile phase was filtered through nylon disc filkér0.45um (Millipore) and sonicated for 3 min befause. The
flow rate was 1 mL/min and the injection volume wiajiL. PDA detection was performed at 254 nm amd th
separation was achieved at ambient temperature.

Preparation of stock and standard solutions

The stock solutions of HCT, AML and OLM of strendting/mL were prepared by dissolving 10 mg of eatlyd
separately in acetonitrile in a 10mL volumetricsRaAppropriate volumes of these stock solutionsevtben further
diluted with acetonitrile to get the required comttations of standard solutions at a concentrateimge of 5-
25ug/mL.

Validation of HPLC method

Linearity

A linear relationship was evaluated across the eanf the analytical procedure with a minimum ofefiv
concentrations. The linearity of HCT, AML and OLMsponses were determined by preparing and injecting
standard solutions in the range of 5 p@8nL. Linearity is evaluated by a plot of peak area a function of analyte
concentration, and the test results were evaluayedppropriate statistical methods where by slageycept, and
regression (B correlation coefficients (R) were calculated #mel data was given in Tablel and shown in Figure 3.

Precision

Precision was measured in terms of repeatabilityapplication and measurement. Repeatability of detech
application was carried out using six replicatethefsame standard concentrationu@/L). The data was given in
Table 2 and shown in Figure 4.

Accuracy

Accuracy (recovery) of the method was tested bitisgi80, 100 and 120% of HCT, AML, OLM at g&§/mL test
concentration. The accuracy of the analytical meéttvas established in triplicate across its rang®raling to the
assay procedure and the data was given in Table 3.

Robustness
Robustness was determined by analyzing same sahplermal operating conditions and also by changimme
operating analytical conditions such as mobile prasnposition, flow rate. The data was given ibléa4 & 5.

Specificity

Specificity studies were carried for both pure daugl drug product by comparing the 3D plots witluetit and
placebo. Peak purity tests were also carried oshtav that the analyte chromatographic peak isatidbutable to
more than one component as the impurities arevaladle by analyzing the purity index data. Théadaas shown
in Figures 5 & 6.

LOD and LOQ

LOD and LOQ were determined by calibration curvethod. Standard solutions of HCT, AML and OLM were
prepared in the range of 54&%mL and injected (4€L) in triplicate. Peak areas of three drugs wergtetl against
concentration. LOD and LOQ were calculated by usoligwing equations: LOD = (3.33)/m; LOQ= (10.0%)/m
(Where,o is the standard deviation of the responses arglmean of the slopes of the calibration curves).

330



Buchi N. Nalluri et al J. Chem. Pharm. Res., 2013, 5(1):329-335

Assay

Twenty tablets were weighed individually and finplpwdered and 200mg of powder blend equivalen2térig of
HCT, 5mg of AML and 20 mg of OLM was accurately gleed and transferred to a 100 mL volumetric flask 20
mL of diluent was added to the same. The flask seagcated for 5 min and volume was made up to thk with
diluent. The above solution was filtered using Niyttisposable syringe filter (13 mm, 0.45 pum) arel ¥mL of the
filtrate was diluted to 10 mL with diluent in 10 miolumetric flask. The amount present in the eadiilet was
calculated by comparing the area of standard HQMI_And OLM with that of the tablet sample.

RESULTS AND DISCUSSION

The present investigation was carried out withewto develop a RP- HPLC-PDA method for the simdtaus
estimation of HCT, AML and OLM in bulk and tablebshge forms which is LC-MS compatible. In the pn¢se
investigation, different analytical columns withricus stationary phases and mobile phase combirsaticere
tested to develop a highly sensitive LC method tier analysis of HCT, AML and OLM in bulk and forhations.
Initial trials were carried with Phenomenexg€olumn (250 x 4.6 mm) using methanol and watemabile phase
in different ratios. HCT was eluted but not theeasthtwo drugs within 15 min run time at 1 mL/minlorate.
Similar results were obtained with acetonitrileaiganic modifier. In other trial, water was repldogith 0.01%
formic acid and acetonitrile was used as organidifies (30:70% v/v) and over lapping of peaks waserved.
Further trials were continued with increasing th&l atrength in the buffer to 0.1% v/v and stilleovapping of the
peaks were observed. The PhenomengxcGlumn was replaced with Develosil-RP Aqueous rwiy250 x 4.6
mm) in order to achieve proper resolution of thpeaks. Finally with a mobile phase composition df%e v/v
formic acid: acetonitrile (60:40% v/v) at a flowteaof 1 mL/min a good resolution between peaks desired
elution time was obtained. The retention times v&#d, 5.50, 7.62 min respectively for HCT, AML a@iM. For
guantitative analytical purpose wavelength wasas@54 nm, which provided better reproducibilityttwiminimum
or no interference. The method was validated as@drguideline$®. A sample chromatogram of all three standards
along with diluent was shown in Figure 1. The ppakty indices were also found to be greater th&989 and this
indicating peak purity of the all three drug samplesed in the analysis and shown in Figure 2 aleitly UV
spectra.
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Fig. 1: Overlay of the diluent (A) and HCT, AML and OLM (B) chromatograms

A linear relationship was evaluated across a cdanaon range (5-25 pug/mL) of the analytical proeedin
triplicate. The range of concentrations was seteti@sed on 80-120% of the test concentration $say. Peak
area and concentrations were subjected to leasirsqegression analysis to calculate regressioatiequ The
correlation coefficient (B was found to be 0.999 and showed good lineaFilgure 3). The data of the calibration
curve was given in Table 1.

Precision studies were carried out in terms of aggdality. Six determinations of 100% concentratainl5upg/mL

level was evaluated and the data was given in Talaled shown in Figure 4. The % RSD was found tbdlew 2
and fulfilled the ICH guidelines criteria.
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Fig. 2: Peak purity index and UV spectrums for HCT,AML and OLM

Table 1: Linearity data for HCT, AML and OLM

Mean Peak area with + SD (%RSD)

Concentration
(pg/ml) HCT AML OLM
5 37177+ 94.75 (0.25) 24969 * 183.14 (0.73) 58998314 (055)
10 125870 * 592.55 (0.46) 89989 + 106.06 (0.11) 0236+ 2081.72(0.88)
15 219774 +2036.46 (0.93) 162924 + 562.14 (0.34) 81286 + 795.49(0.20)
20 311742 +586.89 (0.18) 235023 +1414.21(0.6) 128%707.85(0.128)
25 395738 +2682.70 (0.67) 298139+ 2148.19 (0.72)973@82 + 493.41(0.21)
Regression equation y = 18060x - 52838 y = 138245203 y = 31835x — 92597
R? 0.9997 0.9993 0.9992
R 0.9998 0.9996 0.9994
uv.
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Fig. 3: Overlay chromatograms of the HCT, AML and OLM standard solutions ranging from 5-25pg/mL

Table 2: Precision data of three drugs

Peak area

Injections HCT AML OLM
Injection1 256200 236061 588028
Injection 2 257121 234787 593074
Injection3 256501 235877 571148
Injection 4 256105 234128 591012
Injection5 257010 233508 586082
Average 256582 234872 585868

SD 457.29 1100.56 2737.59

%RSD 0.17 0.46 0.46
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Fig. 4: Overlay of the chromatograms obtained in pecision analysis

Accuracy of the method was examined by performiagovery studies by standard addition method foigdru
product as the exact components are unknown ardrdigrsubstance the analyte peak is evaluated hyl@»f the
chromatogram in order to confirm the existence & @omponent at 3.91, 5.50, 7.62 min elution tirhéiGT,
AML and OLM. As the impurities are not availablbetrecovery of the added standard to the drug jgtashmple
was calculated and it was found to be 98.55-101,538462-99.68% and 98.41-101.93% respectively f@TH
AML and OLM. These results indicate a good accuratyhe method to that of the label claim. The oizd
recovery results were given in Table 3.

Table 3: Mean % recovery data for HCT, AML and OLM (n=3)

% Level of addition HCT (%RSD) AML (%RSD) OLM (%RSD )
80% 99.29 + 0.86(0.87) _ 99.64 £ 0.54(0.55)  100.1056(0.50)
100% 98.68 +0.60(0.60)  100.18 + 0.98(0.97)  99.8B5(0.51)
120% 99.78.53 £ 0.99(0.99) 99.95 +0.89(0.89) 92 PEB1(0.81)

As part of the robustness, deliberate changeseirilohv rate, mobile phase composition, was madevaiuate the
impact on the method. Retention times were sigaifity changed with flow rate and mobile phase casitjums,
however % assay values were within limits and threselts indicated minor changes in the flow raid eobile
phase composition didn't affect the assay resiuilie. results were presented in Tables 4, 5.

Table 4: Robustness data relating to flow rate chage

Drug Flow rate (mL/min) Retention time (min)  Theoretical Plate # Tailing factor (Ty) % Assay

HCT 0.8 4.18 41587 14 98.79
1.0 3.91 43278 14 99.15
12 3.15 45792 14 99.01

AML 0.8 5.80 42060 15 98.98
1.0 5.50 46921 17 99.23
1.2 491 47753 17 99.53

OLM 0.8 7.82 57786 14 99.89
1.0 7.62 58744 14 100.51
1.2 7.05 59717 1.4 99.01

Table 5: Robustness data relating to mobile phas@mposition change

Drug Change in mobile phase composition  Retentiofmte (min)  Theoretical Plate #  Tailing factor (T) % Assay

HCT 2% less 3.76 41587 1.44 99.13
Actual 3.91 43278 1.45 99.81
2% more 3.18 45792 1.40 98.97
AML 2% less 5.70 42060 15 98.58
Actual 5.50 46921 1.7 99.01
2% more 491 47753 1.7 98.89
OLM 2% less 7.82 57786 14 99.53
Actual 7.62 58744 1.4 99.85
2% more 7.05 59717 1.4 100.13

LOD and LOQ were calculated from the average sk standard deviation from the calibration cub@D for
HCT, AML and OLM was found to be 0.218, 0.165, G0@§'mL respectively. LOQ for HCT, AML and OLM was
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found to be 0.662, 0.500, 0.29¢mL respectively. These results indicate thatrtethod is sensitive enough to
carry out the routine simultaneous analysis of HENMIL and OLM in dosage forms.

System suitability studies were carried out by dtifeg a Jug/mL standard of HCT, AML and OLM at different
injection volumes. The data was given in Table @thWhcrement of injection volumes, the %RSD falihg factor
and theoretical plate number was less than 2%ssdtisfactory.

Table 6: System suitability test parameters

Parameters HCT (%RSD) AML (%RSD) OLM (%RSD)
Retention Time (min) 3.91 (0.83) 5.50 (0.64) 7.6278)
Tailing Factor 1.44 (0.90) 1.46 (0.83) 1.40 (0.31)
Theoretical Plate # 45706 (0.36) 42724 (0.93) 598860)

L
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 min

Fig. 6: 3D plots of diluent (1), Placebo (2), Samgl(3), Standard (4) chromatograms.
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The specificity of the method was established hikisg diluent solution of commonly used excipiensom the
overlaid chromatograms of placebo, sample, standardmatograms (Figure 5) and from the 3D plotsvats
evident that no peaks observed within the retertiioe of three drugs and also over the range dirhih (Figure
6).

The amount present in the each tablet (TRIOLMEZByWas calculated by comparing the area of standatid
that of tablet sample. The percentage content of HEML and OLM in the tablet formulations was fouta be
99.2@ 0.2, 97.2@ 0.05, and 98.900.12% respectively. The assay was found to beimitie limits and the present
LC conditions can be used for the assay of HCT, Adid OLM in different commercially available formtibns.

CONCLUSION

The proposed RP-HPLC - PDA method was validatdg fig per International Conference on HarmonisatiGi)
Guidelines, and found to be applicable for routinmlity control analysis for the estimation of HCAML and
OLM in combination using isocratic mode of elutiofithe results of linearity, precision, accuracy apécificity,
proved to be within the limits. The method providedective quantification of HCT, AML and OLM withb
interference from diluent and placebo. The propasethod is highly sensitive, reproducible, reliabdpid and
specific and also has the unique advantage of L@itons being compatible with MS detection. THere, this
method can be employed in quality control to estintae amount of HCT, AML and OLM in bulk and inrsbined
dosage forms.
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