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ABSTRACT

A simple, specific, accurate, and precise reverse phase high performance liquid chromatographic (RP -HPLC) method was
developed for the simultaneous estimation of Atenolol, Hydrochlorothiazide and Losartan potassium in bulk and pharmaceutical

dosage form. The separation was carried out usi ng Hypersil C18, 250 x4.6 mm, 5um column with mobile phase consisted
mixture of Acetonitrile and Potassium dihydrogen ortho phosphate buffer in the ratio of 40:60 (V/V) delivered at a flow rate of

1.5 mL / min and effluents were monitored at 225 nm. The se lected chromatographic conditions were effective separation of
these drugs. And the retention times of Atenolol, Hydrochlorothiazide and Losartan potassium were found to be 1.46, 2.21 and

3.30 min respectively. The proposed method was found to be linear in therange of 50 -1 50 1 g/ mk3,71.25.05 7T g/ mL- and 5
150 Tg/mL for Atenol ol, Hydr ochl or ot hi azi dkereaavaly oldougsavastfaumd tohp@ 3786 si um r es
%, 97.72 % and 98.06 % respectively. The proposed method was validated as per ICH guidelines an d it was found to be

accurate, precise and robust, and it was applied to the estimation of Atenolol, Hydrochlorothiazide and Losartan potassium in

combined tablet dosage form and it can also be used for routine -quality control analysis of these drugs in bi ological samples

either alone or in combined pharmaceutical dosage forms.
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INTRODUCTION exceeds the supply, atenolol is helpful in treating angina.

tenobl  (ATEN),4-(2-hydroxy3-[(1-methylethyl) Atenolol is official in the IP, BP, and US#".

amino] propoxy] benzeneacetamide, (Fig. 1) is dfydrochlorothiazide (HCTZ) is chemically-éhloro3,4

antihypertensive, antianginal, and antiarrhythmidihydro2H-1,2,4benzothiadiazing-sulfonamidel,1
M 1t is a beteadrenergic blocking agent, by blocking thelioxide (Fig.2). It is the potent orally diuretic and
stimulation of these nerves, atenolol reduces thethagr antihypertensive agent related to chlorothiazide. This
and is useful in treating abnormally rapid heart rhythmmhibits active chloride reabsoiph and thus increases the
and also reduces the force of contraction of heart museberetion of sodium chloride and walfe?.
and lowers blood pressure. By reducing the heart rate, the artan potassium (LOST) is monopotassium salt-of 4
force of muscle contraction, and the blood pressure agai 2 | hlp fum ( % )i | lp I i -
which the hearmust pump, atenolol reduces the work of" y-a-chlorol- [ [-@tbtetrazoleS-y | ) -biphenyl 6

heart muscle and the need of the muscle for oxygen. Sinc | methyll-1Fimidazole5-methanol (Fig.3). 1t is a

angina occurs when oxygen demand of the heart muserecCHve, compdive angiotensin Il receptor type 1 (A)—.
receptor antagonist. Losartan administration results in a
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decrease in total peripheral resistance and cardiac veneolsimetric flask, and added 10 ml of acetonitrile to dissolve
return®®?, and sonicated for 5 minutes and made up to the final

L olume with acetonitrile. From the above stock solutions, 1
A new combination dosage form of LOST, ATEN an | was pipetted out in to a 10 ml volumetric flask and then

ECTZ is |_nd|ca_ted for the treatmeand management O.fmlade w to the final volume with diluent.

ypertension. Literature survey revealed that few analytica

methods have been reported for estimation of ATESample Solution Preparation:Accurately 20 tablets were
HCTZ and LOST individually or in combination with otherweighed individually and the average weight was
drugs. The reported methods are Spectrophotonf@itft calculated and powdered. The tablet powder equivalent to
RP-HPLC 2% HPTLC %39 There are few analytical 50 mg of ATEN and 12.5 mg of HCTZ and 50 mg of LOST
methods have been reported as per our knowledge ti@nsfered into a 100 ml volumetric flask, to that 10 ml of
simultaneous estimation of ATEN, HCTZ and LOST imacetonitrile was added and sonicated for 10 minutes at
combined pharmaceutical formulations, reported methodsntrolled temperature to dissolve the powder, further the
are HPLCH™* upLC ™ HPTLCM. The preent study volume made up with diluent, and filtered through 0.45 p
was aimed to develop a simple, rapid, precise and accunaieembrane filter. From this sdlan 1.0 ml was diluted to
RP-HPLC method for simultaneous estimation of ATEN10 ml with diluent.

HCTZ and LOST in bulk and tablet dosage form. Th

developed method was validated according to IC@
guidelined*®>",

ethod Development and Optimization: The optimized
PLC conditions, several mobile phases of different
composition, flow rates and ratios were tested to develop an
MATERIAL AND METH ODS optimization of chromatographic conditionsch as tailing

. ] . factor, good peak shape, and theoretical plates. Finally,
Chemicals and reagents\Working Standardsamples of mobile phase consisting a mixture of acetonitrile:

Atenolol, Hydrochlorothiazide and Losartan Potassium : . . o
were obtained from Startech Labs India PVtLt ,otassmm dihydrogen orthophosphate buffer (40:60 %

. . /V) at a flow rate of 1.5 mL/min was found to be
Hyderabad, India. The marketed formulation of REPALOL _.. b
H tablets (Atenolol 50 mg, Hydrochlorothiagid.2.5 mg %atlsfactory and proper systeguitability parameter results

and 50 mg Losartan Potassium/tablet) were procured frofm < slgned.

local pharmacy Store. Analytical grade of PotassiuMETHOD VALIDATION

dihydrogen orthophosphate, orthophosporic acid and HPLC . A
gra>c/ie %f acetoﬁitrilg were prgcure% from SD Fin eveloped method was validated as per ICH guidelines

Chemicals Ltd., Mumbai, India. HIE grade water was over the system suitability, linearity, accuracy, precision,

obtained by triple distillation and purified additionally with“m't } .Of. ds%FS?"O”’ limitof quantification, robustness,
Milli -Q water purification system. specificity™***,

Instrumentation: The analysis was performed by using %ystem Sitability; _System suitability i's. an'integral part .Of
chromatographic system Water 2695 series HPL ech.romfatographlc_:llsyst?m. Itis xenﬂcgﬂoln o:‘ resolution,
comprised of vacuum degas, auto inpectand dual calpqcr[y agr/ talling acto:, ;[e%retlcg\ plate cgunt',h
gradient pump with UWisible detector. The HPLC relative retentions etc are calculated and compared wit

system was equipped with Empower 2 software. SN Specimtion of system.

Chromatographic conditions: ATEN, HCTZ and LOST to obtain test results are directly proportional to the
was analysed with Hypersil ;& Column (250 x 4.6 mm . . Yy prop . oo
concentration of analyte in the sample. Linearity is

internal  diameter;5 um particle size)  for the aluated by visual inspection of plot of signal as a function
chromatographic separation. The mobile phase wa y P P 9

composed ofa mixture of Acetonitrile and Potassium © andyte concentration. If there is a linear relationship test

dihyrogen orthophosphate buffer in the ratio of 40:60 V/{Fsults are calculated by regression line by method of least

and it was delivered at a flow rate of 1.5 mL/min ang >94ar€s:

detection was performed at 225 nm. andbile phase was Range: The range of analytical procedure is the interval
used as diluentnjection volume was 20 pL. The run timebetween the upper and lower concentration of analyte in the
was 10 min.The retention times of ATEN, HCTZ andsample.

LOST were found to be 1.46, 2.21 and 3.30 miR A ¢ L vt |
respectively ccuracy: Accur acy o analytica

how <c¢cl ose t he experi ment al
Mobile phase preparation: Accurately weighed 1.36 g of accuracy of the method was determined by standard
Potassium dihydragn orthophosphate and transferred intaddition method. A known amount of standard drug is

a 1000 mL clean and dry volumetric flask, added about 588ded to the fixed amount of pa@alysed injeddn

mL of HPLC grade water purified with MillQ purification solution. Percent recovery is calculated by comparing the
system and Sonicated for degassing finally made up to #rea before and after addition of the standard drug. The
mark with water. And pH was adjusted to svh diluted standard addition method is performed at 50%, 100% and
orthophosporic acid solution. 400 mL of Acetonitrile and50% level. The solutions are analysed in triplicate at each
600 mL of buffer were added in a 1000 mL flask. level as per the prgsed method.

Linearity: Linearity is the ability (within specified range)

Standard stock preparation: Accurately weighed and Precision: The closeness of agreement (degree of scatter)
transferred 25 mg of ATEN, 6.25 mg of HCTZ and 25 migetween a series of measurements obtained from multiple
of LOST working standards into 50nl clean, dry sampling of the same homogenous sample under the
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prescribed conditions. Precision may be considered at thlieearity curves for ATEN, HCTZ and LOST were shown
levels: repeatabift  intermediate  precision andin Fig. 4, Fig. 5 and Fig. 6. The mean % recoveries were
reproducibility. found to be 97.56, 97.72 and 98.06 for ATEN, HCTZ and
LOST respectively. which indicate the method is accurate,
thfe accuracy results were shown in Table 3. The % RSD for
ethod precision was found tee 0.20, 0.36 and 0.31 for

Limit of detection and Limit of Quantification: Limit of
detection (LOD) is defined as the lowest concentration

analyte that gives a detectable response. Limit Q : o
o : ; : EN, HCTZ and LOST respectively. It indicates the
Quantification (LOQ) is defined as the losteconcentration ethod is precise. The precision results were shown in

of analyte that can be quantified with a specified level able 4. The retention time of ATEN, HCTZ and LOST

:ﬁ‘;f;taecy :t”dIg&fgs'f'ogbrfgég?r';ﬂit:dyérse'x iﬁﬁ!\‘;ﬁe&‘)f;ﬂﬁs 1.46, 2.21 and 3.30 min. The number of theoretical
plates calculatedvas 2791 for ATEN, 4745 for HCTZ and

quantified. 6052 for LOST. Symmetry factor was 1.32 for ATEN,1.37

Robustness: The robustness of the proposed method fer HCTZ and 1.18 for LOST, which indicates efficient
estmated by changing flow rate of the mobile phase, pH performance of the column, results of system suitability
the buffer and composition of the mobile phase. study were shown in the Table 5. The LOD for the ATEN

. - HCTZ and LOST were found to b
Specificity:  Specificity is the ability to assess, ' mL and O. 79 eg/ mL respect.i

unequivocally the analyte in the presence of component
which may be expected to be present. Theifipigg of % El;lg :g(;:/-rriL a;ndd LZO S4T2 V\;egr/em Lf Or uens1

method was determined by comparing the chromatogramg sensitivity of the method. Results of stueas shown in

of blank, standard and sample. the Table 6. Validated RAPLC method was applied for

RESULTS AND DISCUSSION the determination of ATEN, HCTZ and LOST in
commercial tablet formulation that was obtained by

The HPLC procedure was optimised with a view to devel(i’l‘?ﬁcted 3 replicates of the sample solutions. The amounts

an accurate assay method for simultaneous determinatiora) ATEN, HCTZ and LOST estimated ere found to
ATEN, HCTZ and LOST inbulk and pharmaceutical og g1 98 16 and 97.14 % respectively. The results are
QOsage form by using qolumn Hypersil C18 (250 x 4.6 MBhown in Table 7. Typical chromatogﬁam of standard
internal diameter: 5 em Raflt [l Snasi08e das ol FQ B o
composition  of acetqnltnle. Pptassmm d'hydroge'ﬂ'lterfering peaks were found in the chromatogram of the
orthqphosphate buffer in the ratio Of.40'60 VIV. Th?ormulation within the run time indating that excipients
mobile phase flowrate was 1'5 mL{m_m and both theused in pharmaceutical formulations did not interfere with
components were measured with Wisible detector jat tﬁk,e estimation of the drugs by the proposed method, which
225 nm. Resulted in peaks with good shape and Wellicate method was specific. Results of specificity study

resolveq. The results of optimized HPLC cpnditions Welfas shown in Fig.8 The typical variations studied under
shown in Table 1. The method was linear in the range #ils parameter were mobile phase composition and

50-150 pg/mL,12.537.5 pg/mL and 5@50 pg/mL for 514N
; . = gth. Overall % RSD was found to be less
ATEN, HCTZ and LOST with correlation coefficient 1 an han 2% for all the variations which indicates that the

0.999 for both HCTZ and LOST. Linear regression data f :
ATEN, HCTZ and LOST were given in Table 2, théﬁ?oposed method is robust
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Fig. 1: Chemical Structure of Atenolol Fig. 2: Chemical Structure of Hydrochlorothiazide

Fig.3: Chemical Structure of Losartan potassium
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Fig. 7. Chromatogram of Atenolol, Hydrochlorothiazide and Losartan potassium
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Figure. 8: Chromatograms of a). blank, Btenolol, c). Hydrochlorothiazide and d). Losartan potassium
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Table 1: Optimized Chromatographic Conditions of the method

Parameter Condition

Instrument A Quaternary Gradient WATERS HPLC e2695 with QQ34 Software with UWisible
Detector (WATERS 2489), PUMP (L-20AT) and (LG20ATvp)

Mobile phase Acetonitrile: Potassium dihydrogen orthophosphate buffer (40:60 % v/v)

pH 5.6 (Adjusted with dil. ortho phosphoric acid)

Flow rate 1.5 mL/min

Column Hypersil, GsCol umn (250 x 4.6 mm; 5 &m)

Column temperature 40°C

Injection volume 20 L

Detection wave length 225 nm

Run time 10 min

Retention time

Atenolol 1.46 min,

HydrocHorothiazide 2.21 min and
Losartan potassiun8.30 min

Table 2 Linearity results of the method

S. No. | Atenolol Hydrochlorothiazide Losartan potassium
1. Concentration (ug/mL) | Area Concentration (ug/mL) | Area Concentration (pg/mL) Area
2. 50 352595 125 263257 | 50 663311
3. 100 706492 25.0 587785 | 100 1328935
4. 150 1057851 | 37.5 888775 | 150 1928843
Table 3 Accuracy result of the method
Drug % concentration Amount added | Amount found % recovery Mean % recovery
(at specification level) (ng/mL) (png/mL)
50 % 50 47.80 95.61
Atenolol 97.564
100 % 100 97.82 97.82
150 % 150 148.68 99.26
50 % 12.5 12.19 97.54
Hydrochlorothiazide 97.723
Y 100 % 25.0 24.06 96.24
150 % 375 37.27 99.39
50 % 50 49.28 98.56
Losartan potassium 98.062
P 100 % 100 96.63 96.63
150 % 150 148.51 99.00
Table 4: Method Precision results of the method
Parameter Peak Area of Peak Area of | Peak Area of Losartan
Atenolol Hydrochlorothiazide potassium
Injection 1 655016 587304 1190777
Injection 2 657178 589922 1194393
Injection 3 657506 591760 1198086
Injection 4 654531 586769 1189894
Injection 5 657138 591695 1198123
Injection 6 655110 588375 1191145
Average 656079.83 589704.2 1193736.3
Std. Dev. 1328.97 2157.49 3710.25
% RSD 0.20 0.36 0.31
Table 5: Results & System Suitability study
S. No. Parameters Atenolol Hydrochlorothiazide Losartan potassium
1. Retention times (min) 14 2.4 35
2. Theoretical plates(N) 2791 4745 6052
3. Tailing factor 1.32 1.37 1.18
4. Resolution (Rs) - 6.2 7.3
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Table 6: Resultsof LOD and LOQ

S.No. Parameter Atenolol Hydrochlorothiazide Losartan potassium

1. LOD 0.613 €9g/|0.158 eg/ mL 0.79 eg/ mL

2. LOQ 1.85 g/ mO0.479 eg/ mL 2.42 e9g/ mL

Table 7: Results of marketed formulation (Assay)
S.No. | Tablet dosage Drug Label claim Amount found o
form (mg/tablet) (mg/tablet) % Assay
1. Atenolol 50 49.92 99.84
2. REPALOL H Hydrochlorothiazide 125 12.27 98.16
3. Losartan potassium 50 48.57 97.14
14. Candesartan cilexetil and Hydrochlorothiazide. Pharmazie. 2003;
CONCLUSION 58:796 800.

15.

Charles J J, Brault S, Boyer C, Langlois M H, Cabrero L, Dubost J P.

Proposed Study describes new HPLC method for the Simultaneous determination of Irbesartan and Hydrochlorothiazide in
simultaneous estimatioaf Atenolol, Hydrochlorothiazide

and Losartan potassium

in bulk samples and

pharmaceutical dosage forifhe method was validated and{ 8
found to be simple, accurate, precise and robust. Percentageor solid dosage form. J Pharm Biomed Anal. 2002;27(6 )84,

of recovery shows that the method is free from interfezenl?. Cagigl E, Gonzalez L, Alonso R M, Jimenez R M. Experimental
of the excipients used in the formulation. Therefore, the
proposed method can be used for routine analysis of 5901:54(6): 11221133.
estimation of ATEN, HCTZ and LOST in regular qualityrs.
control testing laboratories.
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