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Abstract This contribution describes use of a separation
method based on on-line coupling of a multisyringe flow
system with a chromatographic monolithic column for simul-
taneous determination of hydrochlorothiazide and losartan
potassium in tablets. The system comprised a multisyringe
module, three low-pressure solenoid valves, a monolithic C18

column (25 mm×4.6 mm i.d.), and a diode-array detector.
The mobile phase was 10 mmol L−1 potassium dihydrogen
phosphate (pH 3.1)-acetonitrile-methanol (65:33:2 v/v/v) at a
flow rate 0.8 mL min−1. UV detection was carried out at
226 nm. The multi-syringe chromatographic (MSC) method
with UV spectrophotometric detection was optimized and
validated. Results from validation were very good. The
analysis time was about 400 s. The method was found to be
applicable to routine analysis of both compounds in tablets.
The coupling of the monolithic columns with a multi-
syringe flow-injection analysis manifold provides an excel-
lent and inexpensive tool to solve the separation problems
without use of HPLC instrumentation.

Keywords Flow-injection analysis (FIA) .Multisyringe
chromatography (MSC) .Monolithic column .

Drug monitoring . Losartan potassium . Hydrochlorothiazide

Introduction

Hydrochlorothiazide, 6-chloro-3,4-dihydro-2H-1,2,4-
benzothiadiazine-7-sulfonamide 1,1-dioxide, has been used
as antihypertensive agent because of its diuretic action. It
can be prescribed alone, as the sole therapeutic agent, or in
combination with other antihypertensive drugs. It is admin-
istered in dosages in the range of 25–100 mg day−1 [1].
Losartan potassium, 2-butyl-4-chloro-1-[[2′-(1H-tetrazol-5-yl)
[1,1′-biphenyl]-4-yl]methyl]-1H-imidazole-5-methanol mono-
potassium salt, is the first member of a new class of non-
peptide angiotensin II receptor antagonist. It effectively
reduces hypertension by suppressing the effects of angiotensin
II at its receptors, thereby blocking the rennin-angiotensin
system. Losartan potassium has been demonstrated to be supe-
rior to previous peptide receptor antagonists and angiotensin-
converting enzyme (ACE) inhibitors because of its enhanced
specificity, selectivity, and tolerability. Currently, losartan
potassium is marketed alone or combined with hydrochloro-
thiazide. Studies have shown an increase in losartan efficacy
when a low dose of hydrochlorothiazide is administrated con-
comitantly, because of stimulation of the rennin-angiotensin
system. In this combination therapy, the effects of both drugs
seem to be additive and synergic for patients whose elevated
blood pressure is not well controlled with either substance
alone [2]. The structures of these two drugs are shown in
Fig. 1.

The United States Pharmacopeia (USP) has not yet
incorporated in an analytical monograph a method for
losartan potassium or losartan potassium-hydrochlorothia-
zide quantification. However, several analytical procedures
have been reported for determination of the two pharma-
ceutical products in tablets, individually or in combination
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with other drugs; these include flow injection [3], reverse-
phase high performance liquid chromatography (HPLC) [2,
4–7], capillary zone electrophoresis [8], spectrophotometry
[9–12], and electrochemical techniques [13].

In contrast with conventional HPLC columns, monolith-
ic silica columns are packed as a single piece of silica gel in
the form of a straight rod of highly porous silica with a
bimodal pore structure referred to as macroporous and
mesoporous. The small pores ensure sufficient surface area
for separation efficiency whereas the large macropores are
responsible for low resistance and for that reason allow the
application of high eluent flow-rate; the resulting column
back-pressure is therefore much lower [14].

The advantages of the combination of chromatographic
techniques with flow techniques are noteworthy. Thus, flow
analysis equipments are not extremely expensive, but these
methods do not allow the separation of several analytes in a
mixture. On the other hand, HPLC has been widely used in
pharmaceutical analysis and analytical research due to its
selectivity. However, it requires very expensive instrumen-
tation with regard to flow techniques. Šatínský et al. [15]
developed a sequential injection chromatography (SIC)
method for determination of drugs in pharmaceuticals using
a short monolithic column coupled to a sequential injection
system. These systems have been used for determination of
triamcinolone acetonide, salicylic acid, sodium diclofenac,
paracetamol, caffeine, acetylsalicylic acid, ambroxol hydro-
chloride, betamethasone, chloramphenicol, and other com-
pounds in different pharmaceutical preparations [15–20].

Multi-syringe flow-injection analysis (MSFIA) was in-
troduced by Cerdà et al. in 1999 as a robust alternative to its
predecessor techniques [21], combining the multi-channel
operation of FIA with the possibility of selecting only the
exact volume of the sample and reagent required for
analysis, as presented in SIA. Among its most important
advantages is the great versatility of manifold configuration
and the feasibility of using organic solvents [21, 22]. The
operational versatility of MSFIA methodology can be
increased even more by coupling it to other techniques or
modules [22]. The on-line coupling of the MSFIA tech-
nique with a chromatographic monolithic column provides
an excellent tool for solving separation problems without
using HPLC instrumentation, with low cost per analysis
and low consumption of organic solvents [23].

Multisyringe chromatography (MSC) has been used to
separate β-lactamic antibiotics [24]. The coupling of
chromatographic separation to flow analysis, as used in
SIC and MSC, introduces specificity to these rapid, simple,
and economic methods. This contribution therefore focuses
on simple chromatographic separation and determination of
the desired compounds in pharmaceutical tablets. As
alternative to existing methods, we propose a MSC
procedure to determine losartan potassium (LP) alone or
with hydrochlorothiazide (HCTZ) in tablets.

In order to validate the results obtained using MSC in
the determination of both compounds, the tablets were also
analyzed by reversed-phase high-performance liquid chro-
matography. For this purpose, we chose the method
published by Öskan [5].

Experimental

Reagents

Hydrochlorothiazide standard was purchased from Sigma-
Aldrich (St Louis, MO, USA). Since pure potassium losartan
standard was difficult to find, we decided to extract and
crystallize it from the tablets. For this purpose, five tablets of
Cozaar (50 mg/tablet) were weighed and reduced to a fine
powder in a porcelain mortar. A portion of the powdered
composite equivalent to one tablet was quantitatively trans-
ferred with 3 mL methanol to a centrifuge tube. After vortex
mixing for one minute the mixture was placed in an ultrasonic
bath for 15 min and then centrifuged at 4,000 rpm for 30 min.
The clear supernatant was quantitatively transferred to a
previously weighed centrifuge tube. The residue was extracted
once and the supernatant was collected in the same centrifuge
tube and evaporated in a water bath under a stream of nitrogen
[4, 8]. The residue was reconstituted in 25 mL methanol.

The pharmaceutical tablets tested were Hidrosaluretil®,
containing 50 mg hydrochlorothiazide (Chiesi Spain),

Fig. 1 Chemical structures of hydrochlorothiazide and losartan
potassium
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Cozaar, containing 50 mg or 100 mg losartan potassium
(Merck Sharp and Dohme, Spain), and Cozaar Plus,
containing 50 mg losartan potassium and 12.5 mg hydro-
chlorothiazide (Merck Sharp and Dohme, Spain).

Analytical reagent grade potassium dihydrogen phos-
phate (KH2PO4) was purchased from Probus (Barcelona,
Spain), phosphoric acid (85%) p.a. was from Sharlau
Chemie (Spain), Chromasolv methanol (HPLC grade,
Sigma-Aldrich) and acetonitrile (HPLC-gradient grade
PAI-ACS, Panreac) were used to prepare the mobile phase
required.

Deionised water was purified by a Milli-Q system
(Millipore. Bedford, MA). Stock standard solutions were
prepared in methanol at concentration of 1000 μg mL−1 and
were stored at −20°C for one month; working standard
solutions were prepared daily by diluting the stock solution
with the mobile phase.

HPLC system and chromatographic conditions

HPLC analysis was carried out on a Waters (Milford, MA,
USA) Delta Prep 4000 instrument equipped with a 20-μL
loop, a Waters 486 tunable absorbance detector, computer,
and Millennium 32 software for instrument control and for
collecting and processing data. The chromatographic column
was a μBondapack C18 (300×3.9 mm I.D; 10-μm particle
size; Waters). The mobile phase consisted of a mixture of
0.01 mol L−1 KH2PO4 and acetonitrile (65:35, v/v), adjusted
to pH 3.1 with H3PO4. The mobile phase was prepared
daily, and filtered and degassed before used. All analysis
was performed under isocratic conditions at a flow rate of
1.5 mL min−1. Column eluate was monitored at 232 nm.

Calibration

Standard solutions for HPLC were prepared by diluting the
stock solution in the mobile phase [5]. Triplicate 20 μL
injections were made for each solution. A calibration curve
was obtained by plotting the peak area ratio of the standard
against the drug concentration.

Analysis of tablets

Ten tablets were weighed and reduced to a fine powder. A
quantity equivalent to one tablet was weighed and trans-
ferred into a 25 mL flask, dissolved in methanol, sonicated
for 5 min, and then diluted to volume with the same solvent.
After filtration, an appropriate volume of the filtered solution
was diluted with the mobile phase to obtain a concentration
of the drugs in the linear range previously determined [5].
All working solutions originating from pharmaceutical
formulations contained known amounts of the internal
standard hydrochlorothiazide, losartan potassium or both
of them. HPLC analysis was carried out on aliquots of
20 μL by using the corresponding calibration curves.

MSC system and chromatographic conditions

A schematic diagram of the multi-syringe flow-analysis
system with the monolithic column is shown in Fig. 2. The
MSFIA manifold used consists of one Crison multi-syringe
burette module (MS; Allela, Spain), two high-precision
bidirectional syringes (S1, S2; Hamilton, Switzerland), S1
with a capacity of 5.0 mL and S2 with a capacity of 2.5 mL,
three additional solenoid valves (V; MTV-3-N-1/4UKGH,

Fig. 2 MSC system for iso-
cratic separation. MS: multisyr-
inge burette, S1, S2: syringes, M:
manometer, V1–V3: solenoid
valves, E1: Delrin two-way
connector, E2: three-way sole-
noid valve, MP: mobile phase,
S: sample, W: waste, RP-18:
monolithic column, DAD: diode
array detector, SC: sample coil
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Takasago, Japan), and a two-way connector (E1; Sciware,
Palma de Mallorca, Spain) that connects syringe S1 to valve
V2. The manifold was constructed with 0.5 and 0.8 mm
internal diameter (i.d) polytetrafluoroethylene (PTFE, Tef-
lon) tubing. The chromatographic separation was achieved
on a Chromolith Flash RP-18e, (25 mm×4.6 mm i.d.
column) protected with a Chromolith RP-18e (10 mm×
4.6 mm) guard column (Merck). The optimum mobile
phase for separation of hydrochlorothiazide and losartan
potassium was a mixture of 10 mmol L−1 potassium
dihydrogen phosphate-acetonitrile-methanol (65:33:2 v/v/
v), the buffer pH was adjusted to 3.1 with orthophosphoric
acid (85%) prior to mixing with the acetonitrile and the
methanol. The mobile phase was filtered and degassed in an
ultrasonic bath for 15 min before use and delivered at a
flow rate of 0.8 mL min−1. A Hewlett-Packard 8453 diode-
array spectrophotometer equipped with an 18 μL inner
volume and 1 cm optical path flow-cell (Hellma, Müllheim,
Germany) was used as detector. Measurements were
recorded at 226 nm. The sample was introduced into the
monolithic column by using a 17-μL loop. For instrument
control, data acquisition, and processing, AutoAnalysis 5.0
software (www-sciware-sl.com) was used.

Multisyringe chromatography (MSC) procedure

In the manifold the position “off” of the three-way solenoid
valve (E2) connected syringe S2 to waste and the position
“on” connected syringe S2 to the system. The syringe S1
was used for loading the mobile phase and the syringe S2
was used for loading the sample. First, valves E2 and V2

were switched “on” for loading the sample coil with sample
(17 μL); valves V1 and V3 were in the “off” position and
syringe S1 was filled with the mobile phase. Afterwards,
valves E2 and V2 were switched “off” and valves V1 and V3

were switched “on”, and the mobile phase was delivered
isocratically through the previously filled sample coil and the

sample was injected into the monolithic column and to the
detector. The analytical procedure is summarized in Table 1.

Sample preparation

Five tablets were weighed and reduced to a fine powder in
a porcelain mortar. A portion of the powdered composite
equivalent to one tablet was quantitatively transferred with
methanol to a centrifuge tube. After vortex mixing for
1 min the mixture was placed in an ultrasonic bath for
15 min and then centrifuged at 4,000 rpm for 20 min [4, 8].
The clear supernatant was completely transferred into a 50-
mL volumetric flask. The residue was extracted once and
the supernatant was collected in the same volumetric flask
and diluted to volume with methanol. An aliquot of the
solution obtained was diluted with mobile phase to obtain a
concentration of the drug in the linear range previously
determined. All working solutions originating from phar-
maceutical formulations contained the internal standard
hydrochlorothiazide, losartan potassium, or both at a
concentration of 4 μg mL−1. The analysis was carried out
using the corresponding analytical curves.

Results and discussion

Multisyringe chromatography method

Analytical behaviour of hydrochlorothiazide and losartan
potassium

The chemical and spectroscopic behaviour of HCTZ are
common knowledge. The UV absorbance spectrum of its
methanol solution exhibits three absorption bands with
maxima at 317, 271, and 226 nm (A1%

1 cm: 130, 654, 1280)
[25]. The zero-order UV spectrum in aqueous solutions of
LP shows a maximum close to 200 nm and an ill-defined

Table 1 Analytical procedure for MSC analysis of hydrochlorothiazide and losartan potassium

Steps Operation Flow rate
(mL min−1)

Position of the solenoid valves

E2 V1 V2 V3

1. Pre-conditioning of the system Dispense 1 mL 0.8 Off On Off On
2. Filling S1 with mobile phase and SC with sample Pick up 1 mL 1.0 On Off On Off
3. Acquisition of the spectra
4. Elution. The sample is delivered to the
chromatographic column.

Dispense 4 mL 0.8 Off On Off On

5. Stop measurement
6. Adjustment of the piston bar position Pick up 5 mL 2 Off Off Off Off

The indicated values for volume and flow-rate are referred to syringe 1
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shoulder extending from 220 to 240 nm [10]. Therefore,
our study was limited to verifying the absorption spectra of
pure HCTZ (10.0 μg mL−1) and the extracted LP (10.0 μg
mL−1) in mobile phase of different composition and pH; the
spectra were recorded over the wavelength range 200–
350 nm. Variation in the organic composition of the
medium and the pH from 5 to 7 did not alter the spectral
characteristics described above.

Method development and optimization

The pharmaceutical application of MSC and technique
development has been introduced in our previous work [22,
23]. The present contribution focuses on simple chromato-
graphic separation and determination of the compounds in
pharmaceutical tablets. Therefore experiments concerning
the type of mobile phase and the chromatographic
behaviour were carried out in the study, for good separation
of these compounds the conditions assessed include the
percentage of organic modifier and the concentration and
pH of the buffer. Optimization was started with a
Chromolith Flash RP-18 column, 25 mm×4.6 mm and an
injection loop of 17 μL. The mobile phase 0.01 mol L−1

KH2PO4, pH 3.1-acetonitrile (65:35 v/v) was tried as the
initial experiment [5]; under the conditions described
the analyte peaks were are not totally resolved, and the
hydrochlorothiazide showed peak tailing. For that reason
in order to achieve satisfactory results for the separation
and quantification of both compounds together with a short
time of analysis on the Chromolith RP-18e, column
different mixtures of 0.01 mol L−1, pH 3.1 phosphate
buffer and acetonitrile were studied as analytical mobile
phase. Content of acetonitrile higher than 35% (v/v)
resulted in coelution of peaks; amounts of acetonitrile less
than 30% (v/v) increased the retention time of losartan
potassium and the analysis time. The optimization proce-

dure was continued by studies of different mixtures of
phosphate buffer, acetonitrile, and methanol or isopropanol
as mobile phase, and addition of triethylamine to avoid
tailing peaks. The presence of methanol (2%) in the mixture
reduced the peak tailing of the hydrochlorothiazide,
however if this percent is increased to 4% the retention
time of losartan potassium increased significantly.

Additional studies were also done to check the effect that
mobile phase pH and buffer concentration had on retention
of the analytes, the shape of the peaks, and resolution.
Results from this investigation showed that there was no
significant change in retention, shape of the peaks, and
resolution of investigated drugs when the concentration of
buffer was increased from 0.01 mol L−1 to 0.050 mol L−1,
and the concentration of 0.010 mol L−1 was chosen to
prepare buffer phosphate. The effect of pH on the retention
and separation was observed over the range 5.0–7.0 using
phosphate as buffer salt. The retention of losartan potassium
was affected and we observed that at pH 5.0 the resolution
between hydrochlorothiazide and losartan potassium de-
creased and at pH 7.0 the peaks overlapped totally. Therefore,
we decided to keep the pH reported previously [5].

From these data it was determined that the optimum
mobile phase for separation of the compounds consisted of
0.010 mol L−1 buffer phosphate (pH 3.1)-acetonitrile-
methanol (65:35:2 v/v/v). Flow rates of mobile phase were
tested in the range 0.5–1.5 mL min−1. It was not possible to
exceed the flow rate of 1.0 mL because of the composition
of the mobile phase, and therefore the flow rate chosen was
0.8 mL min−1. The optimum detection wavelength was
226 nm, the absorption maximum of hydrochlorothiazide.
In typical chromatograms obtained from standard solutions,
retention times of hydrochlorothiazide and losartan potas-
sium were around 144 and 252 s, respectively; the total
analytical run time is 375 s because of the wide peak of the
losartan potassium (Fig. 3).

Fig. 3 (a) MSC chromatogram
of the separation of a standard
solution of hydrochlorothiazide
(2 μg mL−1) and losartan potas-
sium (8 μg mL−1). Mobile phase
0.010 mol L−1 phosphate buffer
(pH 3.1)–acetonitrile–methanol
(65:35:2 v/v/v), flow rate
0.8 mL min−1. (b) HPLC
chromatogram of the separation
of a standard solution of hydro-
chlorothiazide (2.64 μg mL−1)
and losartan potassium
(8.35 μg mL−1). Mobile phase
0.010 mol L−1 phosphate buffer
(pH 3.1)–acetonitrile–(65:35,
v/v), flow rate 1.5 mL min−1
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Internal volume of solenoid valves

During the development of this method we observed that
when we worked with loops of different volume and one
standard concentration of the compounds studied the
areas did not increase in proportion to the capacity of
the loop; we therefore decided to study the internal
volume of the solenoid valves. This internal volume was
calculated using losartan potassium of 4 μL mL−1 and
loops of 17, 50, 75 and 95 μL. The standard was injected
for three times with every loop and the area obtained was
plotted against the volume of the loop. The regression
equation was Y=0.1898x+14.42 and the intercept of this
equation enabled calculation of the internal volume of the
injection system, resulting in a value of 76 μL. This value
was mainly attributed to the contribution of the dead
volumes of the two solenoid valves between which the
loop was inserted. Therefore, the dead volume for each
valve is of 38 μL.

Analytical features of the optimized method

The analytical features of the optimized method are
summarized in Table 2.

Linearity was established with a series of working
solutions prepared by diluting the stock solution in mobile
phase to final concentrations, each concentration was injected
in triplicate. Calibration curves were constructed in the range
1–10 μg mL−1 for hydrochlorothiazide and 4–12 μg mL−1

for losartan potassium. Curves were obtained daily for 3
days by plotting the mean value of peak area of these drugs
against concentration. The detection limit (DL) was calcu-
lated as 3Syx/b and the determination limit was calculated as
10Syx/b. The repeatability was determined by preparing a
standard of hydrochlorothiazide and losartan potassium at
three concentration levels—2, 6, and 8 μg mL−1 for
hydrochlorothiazide and 4, 6, and 8 μg mL−1 for losartan
potassium—and peak areas for each compound were
determined after processing each standard ten times. The

Table 2 Analytical performance of the MSC and HPLC systems

Analytical parameter MSC HPLC

HCTZ LP HCTZ LP

Detection limit
(μg mL−1)

0.21 0.42 0.34 0.62

Determination limit
(μg mL−1)

0.69 1.41 0.77 2.06

Regression coefficient
(n=3)

0.9962 0.9956 0.9993 0.9986

Linear dynamic range
(μg mL−1)

1–10 4–12 2–10 2–10

Repeatability (%)
(n=10)

0.71 (2 μg mL−1)
0.86 (6 μg mL−1)
0.64 (8 μg mL−1)

0.53 (4 μg mL−1)
1.76 (6 μg mL−1)
0.50 (8 μg mL−1)

1.91 (2.60 μg mL−1)
1.98 (8.40 μg mL−1)

1.34 (2.60 μg mL−1)
1.04 (8.40 μg mL−1)

Reproducibility(%)
(n=5)

0.96 (4 μg mL−1) 1.84 (4 μg mL−1) 0.54 (2.60 μg mL−1)
1.29 (8.40 μg mL−1)

0.80 (2.60 μg mL−1)
0.89 (8.40 μg mL−1)

Injection frequency (h−1) 9 9 10 10

HCTZ, hydrochlorothiazide; LP, losartan potassium

Table 3 Results obtained in the analysis of pharmaceutical tablets by MSC and HPLC

Commercial sample Nominal composition
(mg per tablet)

MSC HPLC

Found
(mg per tablet)

Recovery amount
(%)±RSD

Found
(mg per tablet)

Recovery amount
(%)±RSD

Hidrosaluretil HCTZa (50) 50.6±0.7 101.1±1.4 50.2±1.5 102.9±3.0
Cozaar LPb (50) 49.2±0.8 98.3±1.5 49.1±1.8 98.2±2.1

L (100) 97.7±2.1 97.7±1.9 97.9±1.6 97.9±2.5
Cozaar Plus HCTZ (12.5) 12.3±0.4 98.7±2.8 12.5±0.1 99.9±1.4

L (50) 52.6±1.3 105.2±2.4 52.3±0.1 104.6±1.2

a HCTZ, hydrochlorothiazide
b LP, losartan potassium
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reproducibility (day-to-day variation) of the method was
evaluated from the coefficient of variation obtained by
analyzing a standard solution of 4 μg mL−1 for hydrochlo-
rothiazide and 4 μg mL−1 for losartan potassium; triplicate
determination was conducted during routine operation of the
system over a period of five consecutive days.

Analysis of tablets

There is no method reported in pharmacopoeias for the
determination of losartan potassium or losartan potassium
and hydrochlorothiazide in drug dosage. However, to know
whether excipients in the tablet interfere with the analysis,
all working solutions originating from pharmaceutical
formulations contained a known amount of the standard
hydrochlorothiazide, losartan potassium, or both, and the
samples were analyzed by the proposed method. The
average amounts of hydrochlorothiazide and losartan
potassium found, relative to the labelled amount in the
tablets, are given in Table 3.

Results obtained for hydrochlorothiazide are in good
agreement with the pharmacopoeia requirements on the
active compound content in pharmaceutical tablets (range
90.0–110.0%) [26]. It is concluded that the proposed
method is sufficiently accurate and precise in order to be
applied to pharmaceutical dosage forms. High percentage
recovery data shows that the method is free from
interferences from the excipients used in the formulations.

High-performance liquid chromatography validation
method

In order to validate the new MSC method, the reversed-
phase HPLC method developed by Öskan was used for
determination of the compounds in pharmaceutical tablets.
As shown in Fig. 3, at a flow rate of 1.5 mL min−1 the
retention times were 2.20 and 3.65 min, respectively.

The analytical features of the HPLC method are
summarized in Table 2. Calibration curves were constructed
in the range 2–10 μg mL−1 for hydrochlorothiazide and
losartan potassium. Curves were obtained daily for 3 days
by plotting the mean value of peak area of these drugs
against concentrations. The detection limit was calculated
as 3Syx/b and the determination limits was calculated as
10Syx/b. The repeatability was determined by preparing a
standard of hydrochlorothiazide and losartan potassium at
two concentrations, 2.60 and 8.40 μg mL−1 for both drugs,
and peak areas for each compound were determined after
processing each standard five times. The reproducibility
(day-to-day variation) of the method was evaluated from
the coefficient of variation obtained by analyzing a standard
solution of 2.60 μg mL−1 and 8.40 μg mL−1 for
hydrochlorothiazide and losartan potassium, respectively.

Triplicate determination was conducted during routine
operation of the system over a period of three consecutive
days. Table 3 shows the results obtained from analysis of
the tablets.

Conclusions

The results presented provide evidence that the on-line
coupling of the MSFIA technique with a chromatographic
monolithic column can be an alternative to other frequently
applied techniques for sample separation, such as HPLC.
The method has been applied with satisfactory precision
and accuracy to the determination of hydrochlorothiazide
and losartan potassium in tablets. The method is acceptably
time-efficient, a single analysis takes about 400 s. Com-
pared with earlier published LC methods [4, 5, 8] utilized
for the determination of both compounds, the proposed assay
shows lower sensitivity, but this is fully sufficient for
analysis of tablets containing hydrochlorothiazide and
losartan. All results were compared with those obtained by
HPLC; the HPLC method may be considered more specific
than other methods, but also more expensive. The coupling
of the monolithic columns with the multi-syringe flow
injection manifold offers the possibility of the separation
analysis without HPLC instrumentation and low consump-
tion of organic solvents. The disadvantage of the system, at
present, is the limited flow rates of the syringe pump.
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