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ABSTRACT

The aim of the present work was to develop andlaedia simple, efficient, economical RP-HPLC metfoodhe
simultaneous estimation of Lisinopril (LIS) and Hychlorothiazide (HCTZ) in bulk, dosage forms and i
dissolution samples of LIS and HCTZ tablets. Chitogvaphy was performed on Inertsil ODS 3 columnO(25
4.6mm, 5um) with mobile phase containing 10mM Anumoacetate: Acetonitrile (80:20% v/v) at a flowteaof
ImL/min and eluents were monitored at 220nm. Thentien times of LIS and HCTZ were 3.7min and 7hémi
respectively and showed a good linearity in thecemtration range of 2-10ug/mL for LIS and 5-25ughml.HCTZ
with a correlation coefficient of 0.998 and 0.9%spectively. The validation characteristics inclddpecificity,
linearity, and limit of detection, limit of quaritiétion, precision, robustness and stability. Vation parameters
fulfilled regulatory requirements in all cases. Thercent recoveries were ranged in between 98-(R3D < 2).
The developed HPLC method was successfully useadd@imultaneous analysis of LIS and HCTZ in badlsage
forms and in dissolution samples of marketed LISFEH€ombination tablets.
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INTRODUCTION

LIS is an oral long-acting angiotensin convertingzyme inhibitor. Chemically it is (S)-INf-(1-carboxy-3-
phenylpropyl)-L-lysyl]-L-proline dehydrate [1]andsed in the treatment of hypertension, it inhibigiatensin-
converting Enzyme -thereby decreasing the tendidrood vessels and blood volume, thus loweringblpressure
[2]. HCTZ, chemically is 6-chloro-3, 4-dihydro-2H-2, 4-benzothiadiazine-7-sulfonamide 1, 1-diofie HCTZ

is frequently used for the treatment of hypertemsidCTZ is believed to lower peripheral vasculasistance [2].
Fixed-dose combination of antihypertensive drugs senplify dosing regimens, improve compliance, ioye

hypertension control, decrease dose-dependent afifdets and reduce cost as the first-line treatment
hypertension.

Various analytical methods have been reportedénlitbrature for quantitative determination of Lla8d HCTZ in
combination with other drugs like Nebivilol, Amigane besylate, Captopril, Irbesartan by HPLC [3S8bility-
indicating HPLC [6] Spectrophotometry[8], Fluorimet{10] and by LC-MS[11]. Literature survey revedtsat
there were only few validated RP-HPLC/PDA methogjsorted for the simultaneous estimation of LIS H@ITZ
in bulk, tablet dosage forms [4, 7]. However, teparted HPLC methods for the estimation of LIS &@ITZ in
combination with other anti-hypertensive’s and dtigs used non-volatile buffers like phosphate énsfin mobile
phase which are not LC-MS compatible and also hsgu percent of organic solvents.

195



Buchi N. Nalluri et al J. Chem. Pharm. Res., 2013, 5(8): 195-202

Hence, the present investigation was aimed at dpirej a validated RP-HPLC-PDA method for the sigudtous
analysis of LIS and HCTZ in bulk, dosage forms anditro dissolution samples of LIS-HCTZ tablets which is-LC
MS compatible and economical.

EXPERIMENTAL SECTION

Chemicals

LIS and HCTZ were gift samples from Hetero drugd,Lindia. Ammonium acetate, water and methanol were
purchased from E. Merck, Mumbai, India. All thdvemts and reagents were of HPLC grade. LISTRIL BI*U
(manufactured by Torrent Pharmaceuticals Limita@ki®) tablets containing LIS 5mg and HCTZ 12.5mere/
commercially 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 us@&dta acquisition was carried out using LC solutions
software. The chromatographic analysis was perfdramelnertsil ODS-3 RP column (250 x 4.6mm, 5um).

Chromatographic Conditions

Mobile phase consisting of 10mM Ammonium acetateetanitrile (80:20% v/v) was used in isocratic mauael

the mobile phase was filtered through nylon diterfiof 0.45um (Millipore) and sonicated for 3 nbefore use.
The flow rate was 1 mL/min and the injection volumas 10pL. PDA detection was performed at 220nmthad
separation was achieved at ambient temperature.

Preparation of stock and standard solutions

The stock solutions of LIS and HCTZ (mg/mL) wereepared by dissolving 10 mg of each drug separately
methanol in 10 ml volumetric flasks and volume \adgusted to the mark with the same. An appropriateme of
the stock solution was then further diluted withraomium acetate to get the required concentratiéretamdard
solutions at a concentration range of 2-10pg/mLI8fand 5-25pug/mL of HCTZ.

Validation of the HPLC method
The proposed method was validated as per ICH goatel

Linearity

A linear relationship was evaluated across the eanf the analytical procedure with a minimum ofefiv
concentrations. A series of standard dilutions 8 Bnd HCTZ were prepared over a concentrationeafg2-
10ug/mL (2, 4, 6, 8, 1g/mL) and 5-25ug/mL (5, 10, 15, 20, 25ug/mL) respety from stock solution and
injected in triplicate. Linearity is evaluated byplat of peak areas as a function of analyte cainaton, and the test
results were evaluated by appropriate statistiagthods where by slope, intercept, and regressiéno@relation
coefficients (R) were calculated and the data viriasngin Table-1.

Precision

Precision is the measure of closeness of the @dtes to each other for a number of measuremenir uhe same
analytical conditions. Repeatability was assessediding a minimum of six determinations at 100%tlad test
concentration. The standard deviation and theivelatandard deviation were reported for precisiass than 2%
RSD for peak areas indicates the precision of tveldped method and the data was presented in-Iable

Specificity

The specificity of the method was determined by parimg the chromatograms obtained from the drugtsmice
with that obtained from the tablet solution. Theeday of diluent, placebo, standard and sample \wezeented in
Figure-2. The retention times of drug substance theddrug product were observed. Absence of intenfee of
excipients in the tablet indicates the specifictyhe proposed method.

Accuracy

Accuracy was established across the specified rahdlee analytical procedure. To ascertain the mmmuof the
proposed method recovery studies were performatdgtandard addition method by spiking 80%, 10020% of
the known quantities of standard within the ranfjnearity to the synthetic solution of drug prad{4ug/mL and
10ug/mL) and these solutions were analyzed by deeel method in triplicate. The % recovery and ti&®ORvere
calculated at each level of addition and the data given in Table-1.
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Limit of Detection (LOD) and Limit of Quantification (LOQ)

LOD and LOQ were calculated based on calibratiorvesi They were expressed as LOD = (3¢3/m; LOQ=
(10.0%)/m (Whereo is the standard deviation of the y-interceptshefthree regression lines and m is mean of the
slopes of the three calibration curves).

Robustness

To determine the robustness of the method develdpedexperimental conditions were deliberatelgrald and the
chromatographic parameters viz., capacity facailing factor, no. of theoretical plates and % gissare recorded.
The flow rate of the mobile phase was 1mL/min. Tlmlg the effect of flow rate, the flow rate was sgad by 20%
and the effect of wavelength was studied by changiavelength by +1nm and the data was given in&abl

System suitability
System suitability was carried out by injectinganslard concentration at different injection volsne the range of
10-5QuL. The system suitability test parameters weredated RSD was calculated.

Assay

Twenty tablets were weighed and finely powdered, powder equivalent to 10mg was accurately weigdmed!
transferred into a 10mL volumetric flask and digedlin methanol and vortexed for 5min and volums agjusted
up to the mark with methanol. The above solutios weantrifuged and then filtered using Nylon disfsayringe
filter (13mm, 0.45um). An aliquot of filtrate wadlided with Ammonium acetate and analyzed in tdgle. The
amount present in the each tablet was quantifieddnyparing the area of LIS and HCTZ standards thigt of the
sample.

Dissolution Analysis

In-vitro dissolution studies of tablet formulations wereriea in 900 mL of 0.1N HCI as dissolution mediusing
USP XXI type Il (Paddle method) Dissolution RatesfTédpparatus (LABINDIA, DS 8000) at 50 rpm. The
temperature was maintained constant at 37 + 0 Bi3olution samples were collected manually at’,2D, 30, 45
min. At each time point, 5mL sample was removed fiteted through a nylon filter (0.45um); an alajof filtrate
was suitably diluted and analyzed by HPLC. The ammf LIS-HCTZ in the test samples was calculabgd
comparing test the peak area with that of the stahd

Filter compatibility study

In this study nylon filter (0.45um) compatibilityas evaluated. Sample solution was prepared ansbthéon was
filtered using 0.45um nylon filter. Filtered sanmplere injected and chromatograms were observesldata was
given in Table-3.

RESULTS AND DISCUSSION

Various HPLC, UV, MS, methods were published far #stimation of LIS and HCTZ in combination withhet

drugs like Nebivilol, Amlodipine besylate, Captdprirbesartan but only few methods were reported thoa

simultaneous quantification of LIS and HCTZ in balkd dosage forms. Hence, the present investigatsnaimed
to develop a simple, economical RP-HPLC-PDA metfaydthe determination of LIS and HCTZ in bulk, dgsa
forms and in dissolution samples.

Method Development

Mobile phase optimization initially carried with ®&momenex ¢ column (250 x 4.6 mm) using water and methanol
as mobile phase at different ratios at 1 mL/mimfiate, the LIS and HCTZ were eluted at 4.34 ari® 3nin
respectively but the eluted peaks were broad. tiiheen trial 0.02% Formic acid and Acetonitrile (85% v/v) was
used as mobile phase on Phenomengx@umn (250 x 4.6 mm) at a flow rate 1mL/min aredks were monitored
at 215nm .Under these conditions, LIS was elute2i@ min and HCTZ had not eluted within the dekinen time.

In another trail, mobile phase was changed to 10Mnmonium acetate and Acetonitrile (75:25%v/v) usingrtsil
ODS-3 Gg column and peaks were monitored at 220nm. Undeseticonditions, LIS and HCTZ peaks were eluted
with in desired run time but the LIS peak was nithwyood symmetry.

Finally the mobile phase of 10mM ammonium acetatd &cetonitrile was selected at a ratio of 80:20%@v flow
rate of ImL/min using ammonium acetate as diluentler these conditions sharp peaks were obtaingdgeibd
symmetry and tailing factor was within the limitsdathe peaks were eluted within 10 min run timee Tétention
times were 3.7min and 7.6min respectively for L8l &£lCTZ. For quantitative analytical purpose waxgth was
set at 220 nm, which provided better reproducipikith minimum or no interference. The method waldated as
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per ICH guidelines. The peak purity index was fotmdbe greater than 0.99'and peak purity profiles were shoy
in Figure-1 along with UV spectra.

Method validation
Themethod has been validated as per-Guidelines for following parameters.

Linearity

The range of reliable quantification was set atdbecentrations of-10ug/mL and 525ug/mL of LIS and HCT:
respectively. This range was selected based -120% of thestandard concentration used for accuracy and
analyzed in triplicate. Peak areas and concentsitizere subjected to least square regression @abysalculate
regression equation. The correlation coefficient WRs found to be 0.998 and 0.99(dicating a linear response
over the range used. The data from the calibratiowe was given in Tak-1.
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Fig 1 Chromatogram of LIS (4pg/mL) and HCTZ (10ug/mL) mixture (A); Peak purity curvesof LIS and HCTZ (B) and (C) - UV
spectra
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Figure 2: Overlay of the Diluent (A) Placebo (B) Stndard (C) and Sample (D) chromatograms

Precision

Precision studies were carried out in terms of atgdality. Repeatability of standard applicationswassessed by
using six replicates of concentration at 10pug/mieleand the data was given in Table-1. The RSD favasd to be
below 2 for peak areas, this shows the closenesiseoflata values to each other, indicating theigicet of the
method.

Specificity

The specificity of the method was established hgciting the solutions of diluent, placebo, standaample
(formulation) individually to examine any interfexee, from the overlay of chromatograms as show(frigure-2)

and the 3D plots of placebo and formulation in (ffgg4) it can be inferred that there were no cohedupeaks at
the retention time of LIS and HCTZ, this shows thaak of analyte was pure and the excipients irfdhaulation

did not interfere with the analysis and the pealitpindices for sample and standard was founde@ieater than
0.999 and this confirms specificity of the method.

Accuracy

Accuracy of the proposed method was ascertainggebfprming recovery studies by standard additiothio by
spiking the known quantities of standard at 8090%0120% to the drug product solution @igdmL and 10ug/mL
and these solutions were analyzed in triplicateaoh level of addition. The RSD and the %Recovezyewvithin
the acceptable limit in all cases. It is evidewnirthe results of accuracy study given in Tabl&af the proposed
method enables very accurate quantitative estimatid.|S and HCTZ.

Table 1: Linearity, Precision, Accuracy and Assay dta of LIS and HCTZ

Validation data of LIS and HCTZ

Parameters LIS HCTZ
Range 2-10pg/mL 5-25pg/mL
: o Regression equation Y=8709x-943.7 Y=59298x-13194
Linearity(n=3) Regression coefficient (B 0.998 0.996
Correlation coefficient (r) 0.998 0.999
Accuracy(n=3) % Level of Addition % Rec'(\)/l\?;r; (RSD) Mean % Recovery (RSD)
80 99.00 (0.50) 94.23 (0.02)
100 94.78 (0.65) 104.76 (0.93)
120 101.80 (1.24) 101.25 (0.10)
Precision(n=6) LIS HCTZ
System Precision | Average Peak area of the standard sample (RSD) 33423(0.57) 418461 (0.15)
Method Precision | Average peak area of the Assay sample (RSD) 35501.83 (0.81) 588914.2(0.16)
Assay in mg (n=3)| Mean + SD 5.03 (0.83) 12.73 (0.08)

Assay

Assay of LISTRIL PLUS tablets was performed by the proposed method @t assay of the formulation was
calculated as an average of 3 determinations, wivieh about 99.82 0.057 and 1014).04 for LIS and HCTZ
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respectively. These results indicate that the pteld®L.C method can be successfully used for thayassLIS and
HCTZ in bulk and combination dosage forms.

Limit of Detection (LOD) and Limit of Quantification (LOQ)

LOD and LOQ were determined based on statisticllutation from the calibration curves, where LOD(3=3
xc)/m; LOQ= (10.0%)/m (o is the standard deviation of the y-interceptshefthree regression lines and m is mean
of the slopes of the three calibration curves).liiné of detection for LIS and HCTZ was found to Bel531g/mL
and 0.007ug/mL respectively, the drug peak coulddetected without any base line disturbances a thi
concentration. The limit of quantification for LI&8hd HCTZ was found to be 0.464/mL and 0.022ug/mL
respectively.

Robustness

As part of the robustness, a deliberate changkerlow rate and wavelength was made to evaluaentipact on
the method. Retention times were significantly gehwith flow rate and no change in the retentiometwas
observed in wavelength change. Percent assay vekiesalso estimated under these changed condiiotighe
results were given in Table-2. The parameters di&pacity factor, theoretical plate number and assese not
changed and were within the limits. These resultiicated that the method is robust in terms of ghdrflow rate
and wavelength.

Table 2: Robustness data of LIS and HCTZ

Drug | Composition Rete(nrgic:]r; time Theoretical plates (N) | Tailing factor
Wavelength (nm)
LIS 219 3.71 11934 1.32
220 3.71 12005 1.34
221 3.71 12041 1.36
HCTZ 219 7.35 13004 112
220 7.35 12996 1.12
221 7.35 12994 1.12
Flow rate (mL/min)
LIS 0.8 4.66 17741 1.44
1.0 3.71 12005 1.34
1.2 3.71 9496 1.25
HCTZ 0.8 9.47 15067 1.13
1.0 7.35 12996 112
1.2 6.29 11598 1.13

System suitability

System suitability testing is an integral part ko tanalytical procedure. System suitability studiese carried out
by injecting five times a dg/mL and 10ug/mL standard concentration of LIS &@TZ at different injection
volumes ranging from 30 to 5QuL. The RSD values for system suitability test pagtars like retention time [R
3.7 (1.4)], tailing factor [{= 1.1 (0.70) of LIS], [R=7.5(1.9)], tailing factor [{£1.12(0.30) of HCTZ] and theoretical
plate number [120891 (1.80) for LIS and 1651 (18@HCTZ] were less than 2% indicating the presmmditions
were suitable for the analysis of LIS and HCTZahlets.

Stability of the stock solution

The stability of the stock solution was determitgdanalyzing the samples under refrigeration (831&different
time intervals up to 48hrs. The % variation in gssalues at different time intervals were foundtless than 2 of
the initial zero time interval solution, thus indimg that the solutions were stable for a peribd8ihrs when stored
at 8+1°C.

Dissolution analysis of marketed product

The validated method was used for thevitro dissolution analysis of LIS and HCTZ tablets. ®hdrug release
was found to meet USP specification of NLT 85 (®}he labeled amount of LIS and HCTZ dissolved @mén,
proving that the developed method can be succégsiuplied for the routinén vitro dissolution sample analysis of
LIS and HCTZ. The dissolution profile was showrFigure-3.
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Figure 3 Dissolution profiles of LIS and HCTZ in 01N HCL

Filter compatibility study

Compatibility of 0.45um nylon filter was studiedtaS8dard sample solution and dissolution sampleg \iikkered
and analysed and the variation in the assay vaasoalculated and tabulated in Table-3. After thal\ysis it was
found that nylon filters are suitable for filtratio

Table 3: Filter compatibility study

Peak areaof .
Sample name LIS HCTZ % Difference
Standard sample 33738 469567

Samples filtered through 0.45um nylon filter  3362@69460 1.18 1.07

CONCLUSION

In this work, a simple and efficient RP-HPLC-PDA tihmed was developed for the simultaneous analysis®find
HCTZ in bulk, dosage forms and in dissolution saapif LIS and HCTZ tablets. The method was validiate per
International Conference on Harmonisation (ICH) d&lines, and found to be applicable for routineligguaontrol

analysis for the simultaneous estimation of LIS #@TZ in tablets and in dissolution samples usisaciatic
binary mode of elution. The results of linearityegsion, accuracy and specificity, proved to bthimithe limits.
The method provides selective quantification of BI®l HCTZ without interference from diluents andgabo. By
this method, using USP dissolution conditions ip@ssible, simply and exactly to determine LIS &@TZ in

dissolution medium without any additional pre-treant. Therefore, this method can be employed ialityu
control to estimate the amount of LIS and HCTZ inkbdosage forms and in simultaneous analysisssodlition
samples of marketed LIS-HCTZ tablets.
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