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ABSTRACT

A simple, rapid, precise, and economical spectropmetric method has been developed for the quaintta
estimation of Losartan Potassium in Bulk and pharewdical formulation.The simple, precise, economical and
rapid method was developed and validated for thtenasion of Losartan Potassium using Distilled Wads a
solvent. The stock solution of Losartan Potassiuas prepared and subsequent suitable dilution wapgred in
Distilled water to obtained standard curve. Thenstard solution of Losartan Potassium shows absompthaxima
at 205nm. Thelrug obeyed beer lambert’'s law in the concentratiamge of 2-10pg/ mL with regression 0.9997 at
205 nm. The overall % recovery was found to be ®%.Which reflects that the method is free fromrietence of
the impurities and other additives used in formiolat The low value of % RSD was indicative of aacyrand
reproducibility of the method. The %RSD for intgrdand intraday precision was found to be 0.5421 ant¥47,
respectively which is <2% hence proved that metisqatecise. The results of analysis have been atdiias per
ICH guidelines. The developed method can be adadpteoutine analysis of Losartan Potassium in talilesage
form as well bulk dosage form.

Key words: Losartan Potassium, UV Spectrophotometry, methedeldpment, validation, ICH guidelines,
Distilled water

INTRODUCTION

Dissolution is an official test routinely used iresearch and Development (R & D) Laboratories andliQu
Control (QC) for the evaluation of pharmaceuticalducts. The purpose of in vitro dissolution stadie QC is to
check batch to batch consistency and detectionasfufacturing deviation while in R and D the focsidd provide
some predictive estimate of the drug release pe&so the in vivo performance of a drug prod[it.

Losartan potassium is chemically 2-butyl-4-chlotefp-(o-1H-tetrazol-5-yl-phenyl) benzyl]-imidazoeMethanol
mono potassium salt. [2]

It is a competitive antagonist of angiotensin Idarhemically is used as an Antihypertensive agertlocks all
overt actions of angiotensin WMiz. vasoconstriction, central and peripheral sympgathgtimulation, release of
aldosterone and Adr from adrenals, renal actidges thirst, vasopressin release and growth promaiztgpns on
heart and blood vessels. [3]
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As per literature investigation Several analyticethods have been applied to the analysis of Laisgbtassium in
pharmaceutical products that make use of high pmdace thin layer chromatography (HPTLC)and RP-HPME
5], capillary electrophoresis, capillary electraanatography[6], and spectrophotometry. [7-8]

All these reported methods either took a long tiioreanalysis or employ mobile phases with pH adnestt of
buffer solutions which is tedious and not suital#specially for routine testing of quality contredmples of
dissolution study. Hence it was felt necessanyeteelop a simple, economical precise and rapidtsg@mtometric
method for the direct quantitative determinationLobartan Potassium. The current research worksdeih the
development of spectrophotometric method and it&lation as per International Conference on Harmatidbn
(ICH) guideline. [9-11]. The developed method wamirfd to be selective, accurate, precise, reliabte]

economical.
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Figure 1: Chemical structure of Losartan Potassium

Method and materials

Instrumentation

Shimadzu UV1700 pharmaspec double beam spectrapbtto with UV Probe software version 2 was used to
develop analytical method. Another same machink saime version of software installed on anothetesyss used
for interday precision study. The above instrumdiatge automatic wavelength accuracy 0.1 nm andhedtquartz
cells with 1cm cell path length.

Material and reagent
Losartan Potassium was gifted from Wockhardt PhdtchAurangabad. All chemicals, solvents and retgesed
were analytical grade and purchased from Merck otedm) India.

Method developmenf12-13]

Preparation of stock solution

A stock solution was prepared by weighing 10 mgLo6artan Potassium in100 mL of volumetric flask and
dissolved in Distilled Water to obtain a concentnai0.1 mg/mL or 100 pg/mL (stock).

Selection of wavelength for analysis of Losartan Rassium

Accurately measured 1mL of stock solution was tiemed into 10 mL volumetric flask and diluted t6 fnL to
give concentration of 10 pg/ mL and it was usediffiitial spectral scan in the UV range of 400-200 to detect
maximum wavelength and further dilutions for linigawere prepared from the stock solution by altegamethod.

Preparation of serial dilutions
The serial dilutions from the stock | in the rarde, 4, 6 up to 10 pg/mL were prepared.

Construction of calibration curve
The absorbance of prepared 5 different concentsitieas measured amax 205 nm. The developed method was
further analyze for correlation coefficient andigdated. The data obtained was summarized in table.

Method validation[14]
The methods were validated according to ICH gumali for validation of analytical procedures. Analyef
variance (ANOVA) was used to verify the validity thie methods.

Linearity and range
The linearity for the developed method was invedéd by replicate analysis (n = 6) at 5 conceminakevels (2-
10pg/mL) of reference standard Losartan Potassilime. absorbance obtained at respective concentratam
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recorded and plot the graph. The linearity wasweatald by linear regression analysis, which wasutatied by the
least square regression method. The linear regressgjuation and coefficient correlation was obtaifiem the UV
probe software.

Accuracy

The accuracy was determined in triplicate by ariafy®26 recovery of Losartan Potassium by standaditiad
recovery method. The study carried out by addimgkiiown amount of the sample solution in the stethdtock
solution. The recovery study was carried out atehdifferent levels i.e. 80%, 100% and 120% stahdaldition
method. The percentage recovery was calculateceas mstandard deviation. The results were showabiie 2.

Precision

The precision of the method was demonstrated bg-ofy and inter-day variation studies. In theaid&y precision
study three different solution of same concentrati@re prepared and analyzed three times in ardayn{ng, noon
and evening) for single day, where as in interdagision study the solutions of same concentratiere prepared
and analyzed thrice, for three consecutive dayd,the absorbance’s were recorded. The result wdisaited by
calculating % RSD.

Limit of detection and limit of quantification
The parameters LOD and LOQ were determined ondkes nf response and slope of the regression equati

Limit of detection

The limit of detection (LOD) was determined by pagpg solutions of different concentrations froni@4g/mL.
The detection limit of an individual analytical gexdure is the lowest amount of analyte in a sanhich can be
detected, but not necessarily quantitated as act galue.

3.3X0
LOD =

Limit of quantification
The LOQ is the concentration that can be quantitattiably with a specified level of accuracy ardgision. The
LOQ was calculated using the formula involving stendard deviation of response and the slope ofdlieration
curve.
10 x

LOD = g
Sensitivity
The sensitivity of method was determined by usialgwating the different parameter like molar alpsiwity and
sandell’s sensitivity.

Robustness

Robustness of the method was determined by caryiighe analysis under different conditions of penature
such as room temperature, wavelength conditionsvandtion in concentrations. The respective abmatb was
noted and the result was expressed as %RSD as shaabie 7.

Ruggedness

Ruggedness of the method was determined by cargutghe analysis by different analyst and the eetpe
absorbance of solution of Losartan potassium havémgentration as dg/ml was noted. The result is expressed as
shown in table 6. The developed method for estionatif Losartan potassium was found to be robustragded as
shown in table 6 and table 7.

Specificity

Specificity is the ability to assess unequivocdlig analyte in the presence of components which meagxpected
to be present. Typically these might include imfpesi degradant, matrix, etc. Specificity was dbgeusing an
excipient, Aerosil 200(Colloidal Silicon DioxideT.he three different concentrations at three led€1%, 100%,
120% respectively are spiked in standard Losartdaagsium solution (2 pg/ml).at each levels of thmant, three
determinations were performed to check effect abAi 200.

RESULTS AND DISCUSSION
Method development
Initially solubility of Losartan Potassium was cked in different solvents. It was found that druaving good

solubility in water; hence water was selected f@paration of standard and samples as it is theiaftlissolution
media for tablet of Losartan Potassium. A standamd working solution were prepared and scanned dmtw
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400nm and 200 nm and it was observed that maxintusoraance)(max) was found to be at 205 nm as shown in
Figure 2. The method further validate for detectiewel, quantification level, linearity and rangegcuracy and
precision were then conducted.

The found wavelength and dilution pattern permitiedd results for method development and validatiifierent
concentrations of Losartan Potassium.
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Figure 2: Losartan potassium Spectra

Linearity and range

Five points calibration curve were prepared by gisarial dilution in a concentration range from426 up to 10
pg/ml. The response graph (concentration vs. absod)avas found to be linear in the investigatiamaicentration
range and the regression equation was y=0.10381835with correlation coefficient 0.9996

Table 1: Calibration Curve data of Losartan potassium

Concentration (ug/mL)  Absorbance
2

0.11
4 0.25
6 0.38
8 0.53
10 0.67

Table 2: Evaluation of accuracy

Amount of Level of Amount Total Amount % % Recovery
Drug Addition Added amount Recovered Recovery (MeanSD) %RSD
(ng/mi) (%) (ng/mi) (ng/mi) -
2 80 1.6 3.6 3.6 100
2 80 1.6 3.6 3.6 100 99.99:0.0160 0.016038993
2 80 1.6 3.6 3.599 99.972
2 100 2 4 4 100
2 100 2 4 4 100
2 100 2 4 4 100 100 -
2 120 2.4 4.4 4,399 99.977
2 120 2.4 4.4 4.4 100
5 120 24 4.4 4.4 100 99.9920.0131 0.013122591
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Figure 3: Calibration curve of losartan in distilled water at 205nm

Accuracy
The study of the spiked drug were depicted thaspeztrophotometer responses showed good recawed@df 100
and 120% i.e. 99.79, 100.22 and 99.12%, respegtivih very low percent RSD indicating that the hwd was
accurate.

Precision

The precision of an analytical procedure expressdioseness of agreement between a series of reezsuir
obtained from multiple sampling of the homogenoamgle under the prescribed conditions. To deterrtiiige
solutions having concentrationug/ml were measured in triplicate in a day and Hrmeswas measured in the next 3
days. The % RSD values were measured and preserifatle3, 4 and5. In all cases, the RSD was alwesssthan

2 indicating the precision of the method

Repeatability
Table 3: Repeatability study

Observation Value Obtained

Absorbance 0.25

MearC 0.251

SD 0.0025

%RSD 1.0026
[n=3)

Interday Precision
Table 4:Inter-day Precision study

Sr No. Mean Absorbance Mean + SD %RSD Mean %RSD

0.25
0.251

1 0.25 0.25030.0005 0.2306
0.251
0.25 0.5421

2 0.252 0.251#0.001 0.3984
0.25
0.252

3 0.255 0.25230.0025 0.9973
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Intraday Precision
Table 5: Intraday precision study

Sr. No. Absorbance Mean = SD %RSD Mean %RSD

0.25
0.25

1 0.24 0.2483 0.0028 1.1624
0.251

2 025 450200005 02306 07747
0.25
0.25
0.246

3 0.25 0.248 0.0023 0.9312

Limit of detection and quantification

Considering the signal-to-noise ratio of 3.3 andlhGhe spectrophotometric analysis concentratioh.0 pg/ml of
Losartan Potassium at absorption wavelength 205hentorresponding absorbance value was 0.051. Hénise
concentration was developed as the detection lifiié limit of quantitation for the UV method wa994 pg/ml,
defined as the lower concentration that providedd@gquate precision (R.S.D. < 2.0%).

Sensitivity

The developed method showed the high molar absiyptialue i.e. 25355, which indicated that it atistght very
effectively at the appropriate wavelength, and edow concentrations of a compound with can beyedstected.
Sandell's sensitivity value 0.0181pg/cm2 suggestred the Losartan Potassium can be detected ivahelow
concentration at path length of 1cm. both the abpammeter will proved the sensitivity of drug amethod
developed at the specific wavelength at a specditentration.

Ruggedness

In the ruggedness study, the influence of smallpdete variations of the analytical parametersabeorbance of
drug was examined. The factor selected was changealyst. Result of ruggedness study indicatettieatelected
factor remained unaffected by small variations VihRSD of 0.9973- 1.0026, which confirms the rugges$ of
method.

Robustness

In the robustness study, the influence of smalipdeate variations of the analytical parametersabsorbance of
drug was examined. The factor selected was chamgeavelength. Results of robustness study inditdae the
selected factor remained unaffected by small vanat with %RSD of 0.1559-0.3033, which confirms the
robustness of method.

Specificity

The specificity of proposed method was ascertaimggperforming study at three concentration leveds 80%,
100%and 120%.The mean recovery of added excipteeach level was found to be 99.86— 100.13withdsech
deviation of .The % RSD was found to be 0.2312-D24®he percent recovery obtained indicates nonfarence
from the excipients in the formulation .the reswoitspecificity study are given in table 8.

Table 6: Ruggedness data for Losartan potassium

Observation Analyst1  Analyst 2

Absorbance 0.25 0.25

Meart 0.251 0.2523

SD 0.0025 0.0025

%RSD 1.0026 0.9973
n=3)

Table 7: Robustness data for Losartan Potassium

Sr. No. Wavelength Absorbance(meart SD)O %RSD

1 204 0.3703:0.0005 0.1559

2 205 0.3806:0.0011 0.3033

3 206 0.3696:0.0005 0.1561
[n=3)
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Table 8: Specificity study

Drug

Level of Standard APl Aerosil 200 Total Absorb- recovered % Mean %
addition (ng/ml) (ng/ml) Conc.(pg/ml) ance (ug/mi) Recovery Recovery
2 1.6 3.6 0.249 1.992 99.6
2 1.6 3.6 0.251 2.008 100.4
0,
80% 2 1.6 3.6 0.25 2 100 100
2 2 4 0.249 1.992 99.6
2 2 4 0.251 2.008 100.4
0,
100% 2 2 4 0.251 2.008 1004 10013
2 2.4 4.4 0.249 1.992 99.6
2 2.4 4.4 0.25 2 100
0,
120% 2 2.4 4.4 0.25 2 100 99.86
CONCLUSION

From the result it was concluded that simple, rapi@cise, and economical spectrophotometric mettamdbeen
developed for the quantitative estimation of LasarPotassium in pharmaceutical formulation. Thehorbtwas
validated as per the ICH guidelines and it was fbilvat the developed method was robust and semsiience, this
method can be successfully and suitably acquiredoigtine quality control analysis of Losartan Bsiam in bulk
and pharmaceutical dosage form.
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