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ABSTRACT

A simple, rapid and sensitive isocratic method for detection and
quantification of losartan in plasma has been developed. The assay consisted
of reversed HPLC with UV detection. Losartan chromatographed on a CIS
column, mobile phase consisting of 50:50, acetonitrile and 0. 1% of glacial
acetic acid in water. The mobile phase was pumped at a flow rate of 1.
Oml/min and the eluent was monitored at 230nm. Valsartan (20μ̂ ηι1) was
used as internal standard. Sensitivity of the assay was <50ng/ml. Intra-and
inter-assay variations were <land <2% respectively. Recovery of losartan
was 98-99% . Using 500μ1 of plasma sample, standard curves were linear
from 0. 05 to 0. 5 μg/ml (rM). 9926). The assay has been successfully
applied to measuring plasma concentrations of losartan in patients receiving a
daily dose of losartan (12. 5-100mg). The validation data has been studied.
This method provides sufficient reproducibility, sensitivity and specificity for
clinical pharmacokinetic studies.
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INTRODUCTION

Losartan is the first orally available angiotensin-receptor antagonist
without agonist properties. Following oral administration, losartan is rapidly
absorbed, reaching maximum concentrations 1-2 hours post administration
/!/. After oral administration approximately 14% of a losartan dose is
converted to the pharmacologically active E 3174 metabolite 121. Losartan is
metabolized by the CYP3A4 and CYP2C9 isozymes /3, 4/. Losartan should
penetrate the Renin-Angiotensin-Aldosterone System (RAAS). Heart, lung,
blood vessels and other tissues are crucial for their effect, since cardio
vascular homeostasis is not only regulated by a circulating (plasma) RAAS
but also by local RAAS that synthesizes angiotensin 11 directly in the
respective tissues 151. Based on the above facts we came to the conclusion
that it is necessary to know the concentrations of losartan in plasma and other
biological materials. For this we have developed a simple, rapid and sensitive
HPLC-UV method for the determination of losartan in plasma. This paper
describes development and validation of a reverse phase HPLC assay using
liquid phase extraction and UV detector for measurement of losartan in
plasma obtained from hypertensive patients treated chronically with losartan.

MATERIALS AND METHODS

Standards and reagents

Losartan and Valsartan were kindly provided by Sun Pharmaceuticals,
Baroda and Vimta Labs, Hyderabad (India), respectively. Acetonitrile was
HPLC grade and glacial acetic acid is analytical grade, purchased from
Merck (Mumbai, India). Double distilled water was used throughout the
study (Toshika water purifier, Germany).

Apparatus and Chromatographie condition

The Chromatographie apparatus was a Shimadzu liquid chromatography
system equipped with a LT 10ΛΤ VP pump, a SPD 10A VP variable
wavelength UV visible spectrophotometric detector and a Rheodyne 20
microliter loop injector system was used (Shimadzu, Kyoto, Japan). An
INERTSIL ODS-3V C-18, 4. 6x250mm [Merck Ltd, Mumbai, India]
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chromatography column was used for analysis. The mobile phase consisted
of acetonitrile, 0.1% of glacial acetic acid in water with the ratio of 50:50
respectively. The flow rate was 1 ml/minute and the eluent was monitored
spectrophotometrically at 230nm at room temperature.

Solutions

A stock solution (100μ§/ηι1) of losartan and valsartan (IS) was prepared
in water and methanol respectively. Working standard solutions were
prepared daily by diluting the stock solution with water. All the stock
solutions were stable at least two weeks at room temperature.

Sample preparation

To 0. 5ml of human plasma in a 2ml eppendorf tube ΙΟΟμΙ of IS solution
(20μ§/Γη1) and ΙΟΟμΙ of losartan working standard solution were added. The
tubes were vortex mixed for SOsec and then 0. 5ml of acetonitrile was added.
After mixing for Imin and centrifuging at 13000rpm for 6min, supernatant
was filtered by 0. 45μιη sample filter (Millipore filter). A volume of 20μ1
filtered supernatant was injected into the HPLC system.

Calibration curve

Working standard solutions were added to thawed plasma each day to
yield concentrations ranging from 0.5 to 5μg/ml. Calibration curve for
plasma was obtained by plotting peak area ratio of losartan and IS against
losartan concentration.

Recovery and accuracy

The recovery was calculated by comparing peak area ratio obtained from
plasma samples (QC samples) with area ratio that resulted after injecting
standard solutions at the same theoretical concentration.
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RESULTS

Under the Chromatographie condition described losartan and IS peaks
were well resolved with retention time (RT) of 6. 4±0. 4 and 9. 4±0. 3min,
respectively (Fig. 3). The chromatogram of the blank plasma is shown in Fig.
2. No interfering peak was observed at retention times of losartan and IS. The
calibration curve for determination of losartan in plasma was linear over
range of 0. 05-0. 5μ§/ηι1 and the corresponding equation was y = 0. 2669x -
0. 0043, where y is the peak area ratio of losartan to IS and χ is the losartan
concentration (Fig. 1). The reproducibility of the method was determined by
repeating four replicate plasma samples on each of four separate days.
According to the intra-day and inter-day data good precision and accuracy
were observed over the entire concentration range. The CV values for within
run and between run variability were less than 2% for all selected
concentrations (Table 1). The Limit of Quantification (LOQ) of the method,
defined as the minimum concentration that could be measured with
CV<10%, was found to be 0.05μ̂ πι1. The recovery of drug was determined
by comparing the peak area for losartan from spiked plasma and a standard
solution of losartan in water with the same concentration. Three
concentration ranges, 0.05, 0.2 and 0.4 μg/ml, were investigated for recovery
and accuracy studies. The mean recovery and accuracy of losartan were 98%
and 99% respectively (Table 2).

Stability of QC samples was evaluated at room temperature after one and
two weeks. In all conditions, samples preserved their potency (>98%) during
mentioned period.

DISCUSSION

The present method is able to measure the concentration of losartan in
order to monitor the drug concentration in body fluid, determination of drug
level in plasma for dose regulation and bioavailability studies.

62



U.K. Veldandietal. Reviews in Analytical Chemistry

Standard graph of Losartan in plasma
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Fig 1: Linear standard curve determination of losartan in plasma
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Fig 2: Human blank plasma
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Fig 3: Losartan and IS in patient serum sample

Various methods of high-performance liquid chromatography for the
determination of losartan in biological fluids have been described so far
which differ in chromatography type (reverse phase or ion-pair
chromatography) or detection system (UV or fluorescence) 16, 8/.
Reverse-phase high performance liquid chromatography with UV
detection has been most recommended. In published methods the assay
was achieved by long liquid-liquid and solid-phase extraction Π, 8, 91
procedures. But an important point is that most of them are tedious and
expensive because they use a large amount of material and have many
experimental stages. Some of them are quite complex, lengthy and LOQ
is not significant /8/. Besides, they are not suitable for routine, quick
drug monitoring at hospitals and reference laboratories.
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Table 1

Spiked
concentration
(ng/ml) Day

Measured Concentration

Mean (ng /ml) SD RSD
%
variation

Inter-day variation
50
50
50
50
200
200
200
200
400
400
400
400

1
2
3
4
1
2
3
4
1
2
3
4

49. 130
49. 180
49. 540
49. 790
198.980
199.310
199.040
199.400
398.990
399.050
398.750
398.650

0.376
0.100
0.096
0.030
0.650
0.120
0.050
0.960
0.960
0.069
0.870
0.050

0.765
0.203
0.194
0.060
0.327
0.060
0.025
0.481
0.241
0.017
0.218
0.013

1.74
1.64
0.92
0.42
0.51
0.34
0.48
0.30
0.25
0.24
0.31
0.34

Intra-day variation
50
200
400

1
1
1

49.900
199. 800
399.810

49. 800
199.560
398. 790

49. 700
197.980
399.560

0.20
0.10
0.05

SD: Standard deviation, RSD: Relative standard deviation and mean value of
4 determinations

In the present method no extraction is needed because it involves only
simple steps like deproteinization/dilution and the addition of acetonitrile. A
clean chromatogram results using acetonitrile which is a suitable
deproteinization agent for losartan and probably other angiotensin II receptor
antagonists. Although the sampling procedure was simple in some published
methods, in the majority of the reported methods expensive fluorescence
detectors 191 and LCMS/MS /10/ were used, facilities that are not commonly
available in every laboratory. Because these methods are labor expensive,
requiring extensive sample extraction procedures, they cannot be used for
routine screening of numerous samples. The present method is adequately
sensitive for routine use with UV detection. If necessary, the sensitivity of the
method can be increased by raising the plasma volume and injection volume.
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Table 2
Assessment of Recovery and Accuracy determination of Losartan in human

plasma

Substance

Losartan
Losartan
Losartan
Internal Standard

Concentration

50 (ng/ml)
200 (ng/ml))
400 (ng/ml)
20(μΒΛη1)

Recovery (%)
Mean ±SD
98. 82±062
99. 59±0. 1
99. 71±0. 04
97.0 0.02

Accuracy (%)
Mean ±SD
99. 88iO. 5
100.05±008
100. 01 ±0.04
95.69±1

CONCLUSION

A one step sample extraction of losartan from plasma and an improved
method for determination of losartan in plasma are reported in this study.
Compared to previously published methods, the suggested method is
considerably more simple, rapid, reliable and sensitive. The HPLC technique
based on UV detection is suitable for determination of small amounts of
losartan with good accuracy and reproducibility. A simple sample preparation
procedure and a relatively short Chromatographie time make this method
suitable for processing of multiple samples in a limited amount of time for
pharmacokinetic studies
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