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ABSTRACT

In  the  qual i ty  control  o f  pharmaceut ica l  products ,  i t  i s  o f  utmost

importance that validated analytical methods are used to ensure the

credibility of the results generated. At the time of the study, off icial

monographs from the United States Pharmacopeia and National Formulary

(USP-NF) for the quantif ication of Losar tan potassium in tablets were

unavailable, denoting the need for a validated analytical procedure for

the analysis of the drug. The study adapted direct and f irst-derivative

UV spectrophotometry methods proposed by Bonf ilio and others (2010)

for the assay of Losartan potassium in Losartan 50 mg. capsules, then

modif ied and validated the said procedures for the assay of Losartan

potass ium in  Losar tan 100 mg. tablets  fol lowing the Internat ional

Conference on Harmonisation of Technical Requirements for Registration

of Pharmaceuticals for Human Use (ICH) guidelines on method validation

for accuracy, precision, specif icity, linearity, limit of detection, and limit

of  quant i ta t ion . Resu l t s  demonst ra ted  that  a l l  the  per fo rmance

characteristics of both methods were highly satisfactory and conf irmed

the possible application of the methods in routine analysis of Losartan

potassium tablets.
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SPECTROPHOTOMETRIC DETERMINATION OF LOSARTAN POTASSIUM IN TABLETS

Hypertension is a condition characterized by persistently elevated arterial blood
pressure (Wells and others 2009). It is considered as one of the most signif icant
risk factors in the development of heart disease (Wells and others 2009), which has
been identif ied as the leading cause of mortality in the Philippines (World Health
Organization 2010).

Angiotensin II receptor blockers (ARB) are among the primary agents used as f irst
line treatment for hypertension with compelling indications. ARBs potently and
selectively inhibit angiotensin II generally by competitive binding to the AT1-
receptor. Losartan, an example of ARB, is approved for stroke prophylaxis and is
well tolerated in patients with heart failure (Jackson 2006). It is available in two
dosage strengths (50 mg.- and 100 mg.-tablet), in different tablet preparations
(core and f ilm-coated), and in combination with hydrochlorothiazide (Wai Fun and
others 2008).

Although available literature has described several analytical methods for the
assay of Losartan at the time of the study, no pharmacopeia has yet described a
monograph for Losartan drug products. The absence of a universal procedure deprives
the public of an assurance on safety,  quality and eff icacy;  thus, validated analytical
procedures are needed to quantify Losartan potassium found in various drug
preparations. Two methods are presented in this paper by the researchers for the
analysis of Losartan drug products.

This study aimed to validate the conditions and modify, if necessary, the direct and
f irst-derivative UV spectrophotometry methods to quantify Losartan potassium in
100 mg.  tablets with an appropriate level of confidence. This study is of significance
to the pharmaceutical industry for the routine analysis of Losartan potassium in
tablet dosage form. The study also contributes to safeguarding the public against
the presence of low-quality Losartan drug products in the market. Lastly,  the study
provides new and additional knowledge which can be used for future method
development for the quantif ication of Losartan in tablet dosage forms.

The paper of Bonf ilio and others (2010) described an analytical procedure for the
quantitative analysis of Losartan in the capsule but not in the tablet form. By
determining the validity of their analytical procedure as it applies to the quantitative
analysis of Losartan in tablets, and applying the International Conference on
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for
Human Use (ICH) validation parameters, the robustness of the methodology
developed by Bonf ilio and others (2010) were further tested.
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The study evaluated the following performance characteristics of the two methods:
specif icity, accuracy,  precision,  linearity,  range,  limit of detection (LOD), and limit of
quantitation (LOQ).  Due to limitations in resources, the study only used the available
spectrophotometer at the College of Pharmacy, University of the Philippines Manila
and a single brand of Losartan potassium 100 mg.  tablet (Cozaar®) preparation.
The study did not include simultaneous determination of possible degradation
products or impurities.

METHODS

Sample

Losartan potassium working standard with a purity of 99.8%, Lot 2008-0111-06,
and expiration date of October 2011 was used as reference standard and was
generously provided by the Institute of Pharmaceutical Sciences, National Institutes
of Health, University of the Philippines Manila. Losartan potassium (Cozaar®) tablets,
labeled 100 mg.  Losartan potassium, were obtained from a local distributor and
were used as samples for the experiment. The tablets were described to contain
excipients such as microcrystalline cellulose, lactose hydrous, pregelatinized starch,
magnesium stearate, hydroxypropyl cellulose, hypromellose and titanium dioxide
(Merck and Co. 2010). Starch, magnesium stearate, microcrystalline cellulose, lactose,
hydroxyethycellulose, hydroxymethylpropylcellulose and titanium dioxide used
in the preparation of the simulated standard of excipients (SSE) were of analytical
grade and were provided by the Department of Industrial Pharmacy, College of
Pharmacy, University of the Philippines Manila. Locally manufactured distilled water
was used as solvent in both standard and sample solutions.

Instrument

A double-beam Genesys 10S UV – Visible Spectrophotometer unit, with a VISIONlite™
SE software and 1.8 nm bandwidth, was used for the spectrophotometric
determination. Sartorius AG analytical balance was used to weigh all reagents. All
solutions were placed in a 1 cm. quartz cuvette during measurement.

Procedure

The direct and f irst-derivative spectrophotometric procedures developed and
validated by Bonf ilio and others (2010) for the assay of Losartan potassium in
Losartan 50 mg. capsules were validated in the study for the assay of Losartan
potassium in Losartan 100 mg. tablets. Twenty tablets were accurately weighed
and  powdered.  One  hundred  milligrams (100 mg.) of Losartan potassium was
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weighed and placed on a 100 mL-volumetric flask to which 40 mL of distilled
water was added. The solution was sonicated and the flask was f illed to volume.

The absorbance of the standard solution (1 mg/mL) was measured from 200-300nm
for  both zero-  and f irst-order derivative spectrophotometry  to obtain the          .
Aliquots of the standard solution equivalent to 0.1-2 mg.  Losartan potassium were
transferred into 10 mL volumetric flasks. The analytical curve was produced by
plotting drug concentration versus the absorbance           obtained, for both zero-
order and f irst-order derivative spectrophotometry.  The calibration curve was
plotted after measuring the concentration and recording the regression equation
(Youssef and Taha 2007).

The method validation was performed following ICH specif ications for specif icity,
accuracy, precision, linearity, range, limit of detection, and limit of quantitation.

Specificity

Specif icity was determined by comparing the sample solution to a simulated sample
of excipients (SSE). The sample solution (1 mg/mL) was spiked with a SSE
concentration of 25 ug/mL. Using the Handbook of Pharmaceutical Excipients as
reference (Rowe and others 2006), the percentages of the inactive components of
the Losartan tablet were approximated (Appendix 1). The SSE mixture, with an
amount equal to the weight of one tablet, was mixed with 100 mg. Losartan standard
and dissolved in distilled water. Solutions were subsequently prepared following
the procedure of Bonfilio and others (2010) to obtain a f inal concentration of 5 mg/L
and 10 mg/L for the direct and f irst-derivative spectra, respectively, using distilled
water as diluent.

Accuracy

Accuracy was determined by recovery of known amounts of Losartan potassium
standard added to the sample solution. Sample solutions of 5.0 mg/L and 10 mg/L
for the two spectra were mixed with adequate Losartan standard solutions using
serial dilutions to obtain a f inal concentration of 4.0, 5.0 and 6.0 mg/L for the
direct spectrophotometry and of 8.0, 10, and 12 mg/L for the f irst-derivative
spectrophotometry.  All measurements were done in triplicates.

Precision

Precision was evaluated in terms of repeatability and intermediate precision. For
repeatability, six standard solutions of the same concentration were measured twice

λmax 

λmax 
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on the same day.  For intermediate precision, six standard solutions of the same
concentration were measured on a different day by a different analyst.The
concentrations used were 5.0 mg/L and 10 mg/L solutions for the direct and f irst-
derivative spectra, respectively.

Linearity and Range

Linearity and range were evaluated by using Losartan sample solutions of 0, 4.0,
5.0, 6.0 and 7.0 mg/L for the direct derivative spectra, and 6.0, 8.0, 10, 12, 14 mg/L
for the f irst-derivative spectra to produce an analytical curve.

Limits of Detection and Limits of Quantitation

The limits of detection (LOD) and quantitation (LOQ) were calculated using Equations
(1) and (2):

(1)

(2)

where SD  is the standard deviation of the 10 blank readings (distilled water and
mobile phase) and     is the calibration curve slope obtained in the linearity.

Data Analysis

All data were entered and analyzed using Microsoft® Off ice Excel® 2007.

RESULTS AND DISCUSSION

Validation of the assay procedure developed by Bonfilio and others (2010) started
with the determination of the wavelength at which absorbance for the direct
and f irst-derivative spectrophotometry was to be measured.  The wavelength
of maximum absorbance            of  the  zero-order  spectrum  (Appendix 2) obtained
using 5.0 mg/L as the 100% nominal concentration was found to be at 205.4 nm.
On the other hand, the f irst-derivative spectrum, calculated and graphed according
to the absorbances measured by the instrument, showed an intense negative peak
at 234 nm (Appendix 3). At this wavelength, the absorbances of the Losartan
potassium standard solution of 4.0, 8.0, 12, 16, and 20 mg/L showed absorbance
values of 0.201, 0.393, 0.564, 0.762, and 0.951, respectively. For the subsequent
analyses, 10 mg/L was set at the 100% level of the analytical curve in the f irst-
derivative spectrophotometric method so that the analytical signal corresponds to
the direct spectrophotometric method. Based on the results, the wavelengths
determined for both methods closely corresponded the f indings of Bonf ilio and

α 

(λmax)  
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others (2010) of  205 nm for the direct spectrophotometry and 234 nm for the
f irst-derivative spectrophotometry. Thus, subsequent absorbance for the direct
spectrophotometry was done at 205.4 nm while absorbance was set at 229 and
239 nm to obtain the data for the f irst-derivative spectrophotometry.

Following the ICH guidelines on analytical method validation, the adapted procedure
from Bonf ilio and others (2010) was validated for the assay of Losartan potassium
in Losartan 100-mg tablet preparation.  To reiterate,  the performance characteristics
tested were specif icity,  accuracy,  precision (repeatability and intermediate precision),
linearity,  range, LOQ, and LOD.  Results are shown in Table 1 together with the set
acceptance criteria.

Specificity* No significant   No significant Passed      No significant Passed
difference   difference      difference
between   between      between
spiked and   spiked  and      spiked and
unspiked   unspiked      unspiked
absorbance   absorbance      absorbance
curves   curves      curves

Accuracy 95-105%    Conc         % Passed      Conc       % Passed
recovery per                          recovery#                            recovery
concentration
level*      80%     99.2        80%   104.3
(90-110%***)    100%     98.8      100%     98.5

   120%     96.9      120%   101.1

Precision** RSD<5% Passed Passed
Overall         2.21%
repeatab.           3.28%
Intermed.         3.17%           3.77%
precision

Linearity R2> 0.99****         1.00 Passed           1.00 Passed
P-value of y-         0.66 Passed           0.54 Passed
intercept
>0.05*****

Range* 80-120%           %      Conc Passed          %       Conc Passed
nominal      nominal    (mg/L)    nominal     (mg/L)
concentration         conc       conc

            80        4.00        80        8.00
          100        5.00      100     10.00
          120        6.00      120     12.00

LOD* Variable 0.03 mg/L Passed           0.61 mg/L Passed

LOQ* Variable 0.10 mg/L Passed           1.86 mg/L Passed

* Adapted from ICH 2006
* * Adapted from Brazil, as cited in Bonfilio and others 2010
** * Adapted from Brazilian Pharmacopeia
**** Adapted from Bryan 2009
***** Adapted from Chan and others 2004

#- %recovery formula: % = (actual concentration/theoretical concentration) x 100

Parameter
Acceptance

Criteria Direct Spectrophotometry

Result Remark

 First-Derivative
Spectrophotometry

Result Remark

Table 1. Summary of performance characteristics of direct
and first-derivative spectrophotometry
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In both methods, none of the excipients displayed any absorbance upon being spiked
to a standard solution of known concentration. The excipients also did not interfere
with the measurement of the Losartan potassium contained in the solution as shown
in the zero-order spectrum (Appendix 4) and f irst-order spectrum (Appendix 5) of
the unspiked and spiked standard solutions. These f indings indicate that absorbance
at 205.4 nm for the direct spectrophotometry, and at 229 and 239 nm for the f irst-
derivative spectrophotometry, is specif ic for Losartan potassium.

Both methods exhibited good accuracy with a mean recovery range of 96.9-104.3
for the direct spectrophotometric method and 98.5-101.1 for the f irst-derivative
method. Being specif ic and accurate,  both direct and f irst-derivative methods are
therefore suitable for the determination of Losartan potassium in tablets.

The results of the precision study conformed to the acceptance criteria, with the
overall repeatability value of 2.2120% and 3.2837%, for the direct and f irst-
derivative spectrophotometry, respectively, and intermediate precision of 3.1740%
and 3.7659%,  respectively,  for the two methods. The methods were therefore expected
to be insensitive to small changes in conditions (i.e. , sample preparation, weighing,
dilution, time, operator).

Linearity was evaluated by linear regression. The coeff icient of determination (R2)
values obtained from direct spectrophotometric method over the range of 4.0-6.0
mg/L was 1.00 and the equation produced was A=0.0949C-0.0068. For the f irst-
derivative spectrophotometric method, the R2 value obtained over the range of
8.0-12.0 mg/L was 1.00 and the calibration equation was dA/dW = -0.0018C-
0.0002. The method was found to be linear, with the absorbance response being
directly proportional to the concentration of Losartan.

Using the formula for LOD and LOQ, the limits of quantitation and detection were
calculated to be 0.10 and 0.03 mg/L, respectively, for direct spectrophotometry
whereas limits of quantitation and detection for f irst-derivative spectrophotometry
were calculated to be 1.86 and 0.61 mg/L, respectively.  The results indicate that
the analyses were performed beyond the quantitation limit.

In summary,  all performance characteristics were found to be highly satisfactory.
These results conf irmed the suitability of both methods for the assay of Losartan
potassium in Losartan 100 mg.  tablet preparation. No modifications to the procedure
developed by Bonf ilio and others (2010) were necessary to conform to the set
acceptance criteria. Robustness and inter-laboratory studies are recommended to
provide further evidence for the applicability of both methods for routine analysis
of Losartan potassium in various Losartan tablet preparations.
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APPENDICES

Appendix 1. Composition of the simulated sample of excipients

Table 2. Simulated Sample of Excipients*

* Composition based on Rowe RC, Sheskey PJ, Quinn ME 2009

Ingredients                          Amount

Starch 0.6000 g
Magnesium stearate 0.1500 g
Microcrystalline cellulose 0.6000 g
Lactose 1.3500 g
Hydroethylcellulose 0.1922 g
Hydroxymethylpropylcellulose 0.0600 g
Titanium dioxide 0.0481 g

TOTAL 3.0003 g

Appendix 2. Losartan potassium zero-order absorption spectrum

Figure 1. Losartan potassium zero-order absorption spectrum at 5 mg/L using distilled
water as solvent.
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Appendix 3. Losartan potassium first-order absorption spectrum

Figure 2. Losartan potassium f irst-order absorption spectrum at 10 mg/L using
distilled water as solvent.

Appendix 4. Comparison of the zero-order spectrum of unspiked and
spiked solutions

Figure 3.    Zero-order absorption spectra of the unspiked and spiked Losartan potassium
aqueous solution at 5 mg/L (n=1).
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