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ABSTRACT

Liquid chromatography-tandem mass spectrometry (LC-MS/MS) method
has proved to be a powerful research tool dueto its sensitivity, high selec-
tivity, and high throughput efficiency. Determination of Losartan in human
plasma method was devel oped and validated.L osartan was extracted from
plasma by two-step extraction procedure using chloroform as extracting
solvent. In this study, ESI- sense was chosen as the ionization source.
Signal intensity was high using ESI- source provided for the quantification
of samples. Chromatographi ¢ separation was performed on phenomenax C-
18 column (250x4.60mm 5microns).M obile phase contains acetonitrile, wa-
ter (70; 30 v/v) + 0.1% acetic acid, flow rate 0.8 mL/min.Theretention time of
Losartan 5.1 min, thetotal run time 6 min.Linearity correlation coefficients
(r) curve was 0.999818,calibraction range 10-1000ng/mL.Thel LOQ of
Losartan 10 Picogram. The UV detection of Losartan wasat 225 nm. MRM
(Multiple reaction monitoring) transition of Losartan m/z421.28-126.99 was
selected to obtain maximum sensitivity. LC-MS/M'S method has been suc-
cessfully used in the pharmacokinetic analysis of L osartan in human serum.
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INTRODUCTION

Losartan, the potassium salt of 2-butyl-4-chloro-
1-{[2'-(1H-tetrazol-5-yl)biphenyl-4-yl] methyl}-1H-
imidazol-5-yl) methanol. (Figurel)isapotent ordly
activeand highly selectiveAT , subtype, not peptidean-
giotensin Il (All) receptor anatagonist and
antihypersensitiveagent(*3.

Having asengitiveand reliabletechniqueiscrucia
for determination of losartanin biological fluidsand
sudyingits pharmacokineticsinvestigation inman. Sev-
eral HPL C techniques, mostly based on UV detection
arereportedfor extraction and determination of losartan
in biologica matrices*™. Thesemethods mostly need
extracting stepsthat are sophisticated and time con-

sumingwith someinterfering materia sthat could effect
theoverdl determination of losartan. Carrying out some
of these methods*® we encountered difficultiesduring
extraction of |osartanfrom plasma, indudinginterfering

Figurel: Losartan structure
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materiad sthat isolation of them wascomplex, timecon-
suming and effected obtaining aclean extraction and
reasonabl e peaks.

Theam of thisstudy wasto establishasimple, rapid
and sensitive LC-MS/M S method to overcome the
mentioned problems and alowed determination of the
rangeof concentration of losartaninbiol ogica matrices
applicableto pharmacokinetic studies.

EXPERIMENTAL

Chemical and reagents

L osartan was obtai ned from Dr.reddys ana ytical
R& D (Hyderabad-INDIA). Thepurity of thecompound
was 99.9% as compared with standard.Acetonitrile,
aceticacid of HPLC gradeall from Merck. All other
reagentswereof andytica grade. Blank human plasma
wasobtained from hedlthy volunteers. Ultrapurewater
obtained from Milli-Q water purification system (SG
waters, UK).

Prepar ation of standard samples

Stock solution of Losartan was prepared by dis-
solving 2mg of losartan in 2ml of Acetonitrileto give
final concentration mg/mL. Standard solutionswere
obtained by diluting thissolution with acetonitrileto give
final concentrationsover therangeof 10-1000 ng/mL
for preparation of the standard curve. Cdibration solu-
tionswere prepared by spiking blank human plasma
withlosartan standard solutions.

Samplepreparation

Plasmasampleswereobtained from heal thy volun-
teers. A 500 pL aliquot of plasmawas placed into a
test tube, 50 uL standard sol ution of |osartan was added.
Thetubewasvortex-mixed for 1min and kept at room
temperaturefor 5min. After addition of 1ml of chloro-
form thetubeswerevortex mixed for Iminand centri-
fuged for Sminat 1500g. Thechloroform layer iscom-
pletely removed and transferred to a clean test tube
and evaporated to drynessunder nitrogen, theresidue
was reconstituted with mobile phase. These samples
areready toanalysison LC/MS/M S system.

Sampleextraction
Aliquotsof 500 uL of drug contain plasma, Added

Hnalytical CHEMISTRY o

Determination of losartan in human plasma

ACAIJ, 8(2) June 2009

2 mL of chloroform and vortex for 2 min. A ringwas
formed between agueousand organic solvent. Chloro-
form wascollected from test tubedried under nitrogen.
Thisevaporated samplewasrecongtituted with 1 ml of
previoudly prepared mobile phase. Now the samples
areready toanadysison LC/MS/MS.

Liquid chromatography and M ass spectrometric
conditions

LCMS/MS, Quattro microAPI, triplequadrupole.
MassLynx software, version 4.1. Consisted series of
2695 separation module and PDA (2996) detector al
from Waters (Milford, MA, USA). Separation was
achieved using phenomenax C-18 column (250 x 4.60
mm-5microns). Themobilephase contains0.1%Ace-
tic acid (70:30-0.1%Acetic acid) was prepared and
degassed. Chromatographic separations were per-
formed at 30°C. The flow rate was set to 0.8mL/min.
UV detection of Losartan at 225 nm.

Micro masstriple quadrupol e mass spectrometer
with an ESI - source was used for mass anaysisand
detection. Mass spectrometric andysiswas performed
inthe negativeion modeand set upinmultiplereaction
monitoring (MRM).Desolvation Gas flow200(L/
Hr).Gascdll pirani pressure2.40 e-3(mbar). The capil -
lary temperaturewas 3.37(KiloVolt), Cone4l (Volt)
for losartan. Based on thefull scan massspectraof the
anadytethemost abundant ionsweresd ected and mass
spectrometer was set to the monitor the transitions of
the precursorsto the product ionsas m/z 421.28 for
losartan.

Method validation

Themethod wasvalidated for sdectivity, accuracy,
precision, recovery, cdibration curverange and repro-
ducibility accordingto the FDA guidelinesfor vaida
tion of bio andytical method (FDA, 2001). The selec-
tivity wasinvestigated by preparing and andyzing four
individua human blank plasmasamplesset LLOQ.

Accuracy and precision were assessed by deter-
mining QC samplesat three concentration levels (five
sampleseach concentration) on threedifferent valida-
tion days. The precisonsweredetermined asthe RSD
(%) and the accuracieswere expressed as a percent-
age of thenominal concentration. Thecriteriausedto
assessthe suitability of precision and accuracy wasas
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follows: the RSD should not exceed 15% and the ac-
curacy should bewithin 85-115%. Furthermore, the
recovery (extraction efficiency) of andytic from human
plasma was determined by comparing the areas of
spiked plasmasamples before and after liquid extrac-
tion that represent 100% recovery.

RESULTSAND DISCUSSION

Method development

Thelosartan, Signal intensity washighinlosartan
using ESl-source. ESI', Losartanformed m/z421.28in
full scan spectra(Figure 2). Themost abundant ionin
the product ion mass spectrum was at 126.99 for
losartan is represented in figure 3. To determined
Losartan using MRM mode, full scan and product ion
spectraof theanaytic work investigated. The MRM
method transition of m/z 421.28-126.99 for |osartan
was sel ected to obtain maximum sensitivity. TheU V
detection of Losartanwasat 225 nm.

Present study, asmpleliquid- liquid extraction pro-
cedurewas used. Extraction was carried out with dif-
ferent organic solventslikemethanol, dichloromethane,
diethyd ether, acetonitrile, chloroform. It wasfound thet
al solventsgave high extraction efficiency for losartan.
Extraction efficiency wasincreased when liquid-liquid
extraction was carried out with chloroform as extrac-
tive organic solvent. Among al, chloroformwasrapid
evaporation and 100 % extraction organic sol vent.

Method validation

LC/MS/M Smethod was demonstrated high speci-
ficity onlyionsderived fromtheandytesof interest were
monitored. Theretentiontimeof Losartanwas5.1 min
(figure4).Thedope, theintercept and correl ation coef-
ficient (r) for each standard curvefrom anaytical run
was determined automatically by masslynx software.
The representative standard curve for losartan was
0.348306" x +-3.10209. The mean squared correla-
tion coefficient (r?) for caibration standard curvewas
0.999818 (figur e5). Losartan gavelinear responseas
afunction of the concentrationsranges showed excel-
lent linearity over 10-1000ng/mL.

Recovery of Losartan from human plasmaextrac-
tion recoverieswere 100.0 %, and weresimilar at al
analyte concentractions, which indicated that the ex-
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Figure2: Losartan parent molecule

Figure3: Product ion of losartan

Figure4: Retention timeof losartan
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Figureb5: (a) Calibration curveof L osartan; (b): Calibra-
tion curveof losartan

traction efficiency for Losartan using chloroformwas
satisfactory.

In this study, ESI-was chosen as the ionization
source. Signd intensity washighusing ESl- sourcepro-
videdfor thequantification of samples. Losartan formed
molecules{M-H]- of m/z 421.28 in full scan spectra.
Themost abundant ion inthe product ion mass spec-
trumwasa 126.99.TheMRM trangtion of m/z421.28-
126.99 for | osartan was sel ected to obtain maximum
sengitivity. For quantification of Losartan coated drug
eluting stents a new MRM method was created.
Losartan the parent moleculewas fragmented into the
daughter ionsthrough the collision energy. Argonwas
used ascollison energy. A standard curveof losartanin
different range of concentrations 10, 50,100,250,500,
1000ng/ml was prepared. Thecalibration curvedis-
played excellent linearity (r>>0.999818) over thecon-
centration rangeinvestigated.

Inthepresent study, asmpleLiquid-Liquid extrac-
tion procedurewas used. Theextraction efficiency was
increased when liquid-liquid extraction solvent aschlo-
roform. The proposed chromatographic conditions of
LCMS/M Sanalysswascarried out. Retention timeof
Losartan approximately 5.1 min. Optimization was
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achieved by monitoring varying reversed phase column,
mobilesystems, flow rateand wavelength.Inthe present
study themost important LCM SM Stechniquefor de-
termination of Losartaninbiologica fluidswere stud-
ied. Thistechniqueisrapid and reliableand smpleex-
traction method. LCM M Smethod was devel oped
and vdidated.

Inthisstudy, Liquid-Liquid extraction procedureis
used chloroform asorganic extraction sol vent. Mobile
phase containsacetic acid as 0.1%, to enhancetheions
indrug sample. While extraction with organic solvent
(Chloroform) aring wasformed between the organic
and aqueous medium. The drug wasextracted into or-
ganic solvent (CHCL ,) and then evaporated under ni-
trogen. These evaporated sampleswerereconstituted
with previously prepared mobile phase. Therecovery
of the drug from the sample was 100 percentages.
LCMS/M Shas proved to beapowerful research tool
duetoitssengtivity, high selectivity, and high through-
put efficiency. Derivatizationtechniquestoimprovethe
detect ability for LCM S/M Shavebeen successfully used
inthepharmacokineticanayss.
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