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Abstract

Indapamide and internal standard (5-chloro-2-methix-(4-sulphamoylphenyl)ethyl]benzamide) were isolated from plasma by a single
step liquid—liquid extraction ittbutyl methyl ether. The chromatographic separation was achieved on a reversed-gimasedlithic column
with a mobile phase consisting in a methanol/agueous 0.1% formic acid mixture and a flow rate of 0.8 ml/min, in isocratic conditions, within
11 min. Target compounds were transferred in an ion trap analyzer via an atmospheric pressure electrospray interface (AP-ESI). The mass
analyzer was used in a selected reaction monitoring (SRM) mode, in order to enhance on detection selectivity. Whole method produces
quantitation limit for indapamide of 1 ng/ml. Method was successfully applied to assess bioequivalence of two sustained release marketed
pharmaceutical formulations of indapamide 1.5 mg coated tablets, carried-out in a single/multiple doses, randomized design.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction stance per dose and as sustained release coated tablets of
1.5mg per dose. According tfl6], expected maximum
Indapamide, 4-chlortd-[(2R9-2-methyl-2,3-dihydro- plasma concentration after a single intake dose of 2.5 mg in-
1H-indole-1-yl]-3-sulphamoylbenzamide (CAS 26807-65- dapamide formulationwithimmediate release should bethree
8) is an antihypertensive agent also acting as a diuretic, to five-folds higher than for a 1.5 mg single dose of a sus-
belonging to the new indolines class. tained release product (maximum plasma concentrations are
Although the assay of indapamide in pharmaceutical for- reduced from 80 to 100 ng/ml to 10 to 30 ng/ml). In reference
mulations and determination of the related substances profile[17], a mean maximum blood concentration of 115 ng/ml in-
is frequently referred in literature, using spectromettiet], dapamide was determined after about 2 h for-al225 mg
electrometri¢5,6] and chromatograph[@—9] methods,only ~ immediate release tablet intake (study was carried out only
very few HPLC/UV methods were dedicated to its determi- on male subjects). The final results of the present work are in
nation in biological fluid§10-15] good agreement with data above cited.
Indapamide is marketed as immediate release pharmaceu- Isolation of indapamide from plasma is a tedious task,
tical formulations containing 1.25 and 2.5mg active sub- because of low concentration levels and matrix induced in-
terferences. More often, liquid-liquid extraction procedures
* Corresponding author. Tel.: +40 723330423; fax: +40 12213692, '©dulré two or three successive steps (extraction, back-
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used as extracting phases. Solid phase extraction (SPE) wamade with the Agilent LC/MSD trap Software version 4.2.

successfully used to isolate indapamide from plasma samplesncorporating the MSD Trap Control software version 5.1.

resulting after 5 mg active substance intake as an immediatefrom Brucker Daltronics. The system was operationally

release produdil1,13] However, recovery of indapamide qualified before and after the bioequivalence study. The

strongly depends on the type of the hydrophobic adsorbent,repeatability §=6) of the MSD ion trap SL determined

variations from 30 to 100% being observed. It is worthwhile for 5pg of reserpine loaded to interface was characterized

to note that UV detection can be considered as not selectiveduring the study by relative standard deviations (R.S.D.%)

and sensitive enough to assay indapamide in biological of 10.9% (before) and 13.8% (after).

fluids. Recently, a SPE/HPLC/(AP-ESI) MSnethod has

been proposed for the assay of 35 diuretics (including 2.2. Chromatographic conditions

indapamide) in urinl8]. The automated SPE approach was

developed for doping control purposes. Recoveries for most A monolithic Chromolith Performance RP-18e column

analytes were greater than 80% for concentrations below (Merck, Germany), 100 mm length and 4.6 mm internal di-

100 ng/ml. The liquid-liquid extraction approach developed ameter fitted with a Chromolith Guard cartridge RP-18e

within the present paper for isolation of indapamide from (10 mmx 4.6 mm) was used. Column was thermostated at

plasma samples in the view of bioavailability/bioequivalence 40°C. Column was validated before and after study com-

(BA/BE) evaluation is characterized by identical recovery pletion, by computing the height equivalent to the theoret-

and quantitation limits around 1 ng/ml. Costs related to SPE ical plate (HETP) of fluoranthene peak (variation from 7.6

automation as well as cartridge consumption during com- to 11.3um was noticed during the study including method

plete BA/BE studies should be also considered somewhatvalidation).

limitative (note that the multiple use of a SPE cartridge is Elution was isocratic, using methanol and aqueous 0.1%

not recommended and for a study completion, including (v/v) formic acid as mobile phase constituents, mixed in the

validation purposes, around 2000 samples are run). volumetric ratio of 42.5:57.5 and a flow rate of 0.8 ml/min.

Mass spectrometry combined with capillary gas chro- Injection volume was set at 1Q0.

matography was used for the sensitive and selective determi-

nation of indapamide and other 17 diuretics in human urine 2.3. Interface parameters

[14]. Isolation from urine was done by liquid—liquid extrac-

tion, followed by an additional derivatization procedure, mi- The parameters controlling the AP-ESI standard inter-

crowave assisted. Mass spectrometric detection interfaced tdace were: drying gas flow: 12|/min; drying gas tempera-

HPLC by means of AP-ESI was recently reported in litera- ture: 365°C; pressure of the nebulizer gas: 65 p.s.i.; capillary

ture for monitoring reversed-phase chiral separation of inda- voltage: 3000 V; high voltage end plate offset500 V.

pamide enantiomef49].

Therefore, our aim was to combine high separation capa-2.4. MSD ion trap SL operational parameters

bilities of liquid chromatography with the selective/sensitive

characteristics of mass spectrometry for determination of lon polarity was positive for both indapamide and internal

indapamide in plasma samples at ng/ml level. Isolation of standard (I.S.). SRM working mode was used. The trap

indapamide was achieved by a single step liquid—liquid parameters for indapamide were: chromatogram segment:

extraction int-butyl methyl ether, followed by solvent evap- 4-7.4min; scanning interval: 125-3i#0z; accumulation

oration, re-dissolution of the residue and injection onto the time: 200 ms; ion current control: 20,000; eight averaged

chromatographic column. The analytical procedure was fully spectra per data point, isolation mass: 366.0; width: 4;

validated and successfully used to assess bioequivalencdragmentation amplitude: 1.2V. The trap parameters for

of two marketed pharmaceutical formulations of 1.5mg |.S. were: chromatogram segment: 7.4—11 min; scanning

indapamide with sustained release. interval: 155-37%n/z, accumulation time: 200 ms; ion cur-
rent control: 30,000; eight averaged spectra per data point,
isolation mass: 369.1; width: 4; fragmentation amplitude:

2. Experimental 1.0V

2.1. Instrument 2.5. Materials

Experiments were performed on Agilent 1100 series  All solvents were HPLC grade from Merck (Darmstadt,
LC/MSD system composed of the following modules: de- Germany). Formic acid (98-100%) was reagent Ph. Eur.
gasser (G1379A), quaternary pump (G1311A), thermostatedgrade, also from Merck. Water for chromatography (re-
autosampler (G1329A), column thermostat (G1316A), sistivity minimum 18.2 M2 and TOC maximum 30 ppb)
AP-ESI standard interface (G1948A), ion trap mass spec-was produced within the laboratory by means of a TKA
trometric detector SL series (G24450), nitrogen generator Lab HP 6UV/UF instrument and used during experiments.
(5183-2003). System control and data acquisition were Indapamide and the 1.S., 5-chloro-2-methd¥y2-(4-
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sulphamoylphenyl)ethyllbenzamide, standard reference M+H]*

substances were purchased from European Pharmacopoeia.o {Mens 132.0 n 366.0 Indapamide

Council of Europe, Strasbourg, France (indapamide 97.7%, % o H®

batch 2a, cat. no. EP 10150000 and internal standard, batcr®® H;;‘sb)kN%

1b, cat. no. EP G0325010). . o §

2.6. Sample preparation procedure 04 - | 366.0 (MSY?
One milliliter of plasma sample was mixed with p0of 02 1 i 2850

a 250 ng/ml I.S. solution in methanol and 1 ml of water. The e | W Ms

aqueous phase was wortexed 15min at 350 rpm with 5ml 168.9 IM+H]

of t-butyl methyl ether. After phase separation, an aliquot 1.0 ] . 3690

of 4ml from the organic phase was evaporated to dryness at 5@ Oug® 1.

40°C under nitrogen flow. The residue was re-dissolved with %8 1 oo . \Q\AN i o

200p.l of mobile phase. H%@

06 CH,0

2.7. Methodology and pharmacokinetic parameters 04 - | | o0 Sy
During the open-label, randomized, two-period, two- ©2 { 391.0

sequence, crossover bioequivalence study, 24 healthy00 Y 11 MS

male and female volunteers received five doses of 1.5mg "
indapamide from the tested (T) and reference (R) sustained
release coated tablets, at 24h interval, with a 14 daysFig. 1. lonization pattern of indapamide and the I.S. in the ES interface;
wash-out between periods. Blood samples were taken beforgjroduct‘ion‘s resulting from the CID of the protonated molecular ions used
the administration of each of the five tablets, at 0.5; 1; 1.5; ' monitoring chromatograms.

2; 2.5; 3; 4; 5; 6; 8; 10; 12h after the first and the fifth

administration and 24; 48 h after the fifth administrations (31 In (MS)?detection, itis advisable thatboth analyte and I.S.
samples per volunteer and per phase). The pharmacokineti®roduce precursor ions having simitetz values, for narrow-
parameters used as primary evaluation criteria for bioequiv- ing the scan range and subsequently enhance on data acqui-
alence assessment were: observed maximum concentratiofition rate and sensitivity. Indapamide (exact molecular mass
during first day Cmax); sampling time ofCmax (Tmax); of 365.06009 amu) leads under ES ionization mainly to the
area under plasma concentration/time curve up to 24 h afterProtonated molecular io + H]* (m/z366.0). Formation of

the first dose administration (AUDCmax at steady state  the adduct ion1+Na]* was also observed with low inten-

(Cmax.s9; and area under curve at steady state (AgD sity. Molecular fragmentation during ES ionization is poor,
' the fragment iomvz 132 exhibiting low intensity. If species

m/z 366 is selected as precursor ion, after collisional induced

50 100 150 200 250 300 350 400 450 m/z

3. Results and discussion dissociation (CID), fragment iom/z 132 (whose structure is
given inFig. 1) is produced. As it can be observed, fragmen-

3.1. Method development tation of the precursor ion is almost quantitative. 1.S. (exact
molecular mass of 368.05978 amu) leads under ES ioniza-

3.1.1. Choice of the I.S. tion to the protonated molecular ioM[+H]* (m/z 369.0).

Similarities between chemical structures of indapamide Sodium adductl +NaJ" is also formed with reduced yield.
and 1.S. are evident (s&g. 1). Both compounds contain one No fragmentation was observed under ES ionization condi-
chlorine atom substituted to an aromatic ring, aminosulfonyl tions. After CID, the precursor iom/z 369 is quantitatively
and N-substituted amide moieties. Computed logarithms of fragmented to the positive ian/z 169 (se€Fig. 1). One can
the partition coefficient betweeroctanol and water (10B) conclude that indapamide and 1.S. form with high yield pro-
as descriptor of the molecular hydrophobicity, are 2.66 for tonated molecular ions under ES ionization, characterized by
indapamide and 2.51 for I.S. We can further assume thatclosen/zvalues (366 and 369, respectively). These precursor
the extraction behavior of the target compounds in a polar ions are readily fragmented to product iong 132 and 169,
solvents is similar. Chromatographic behavior also sustainsrespectively, during CID.
the previous observation, as long as indapamide and I.S. are
reciprocally separated with moderate resolutiel). The 3.1.2. Extraction procedure
experimental reversed elution order (theoretically reversed Different extraction solvents were tested (chloroform,
phase mechanism achieves separation in the increased ordetichloromethane, 1,1,1-trichloroethane, 1,2-dichloroethane,
of log P values) could be explained by a higher solubility of diethyl ether, dibutyl ether, diisopropyl ethéhutyl methyl
indapamide in methanol compared to I.S. ether, ethyl acetate). Among them, indapamide and I.S. were
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recovered with yields higher than 80% in dichloromethane tween peaks, while a column temperature of @5ncrease
(bp 40°C), diethyl ether (bp 34.6C), t-butyl methyl ether retention with 10%. According to these results, chromato-
(bp 55.3°C) and ethyl acetate (bp 7C) from spiked plasma  graphic method should be considered as robust.
samples at 10 ng/ml concentrations. The final solution was a
compromise between higher boiling point solventsincreasing 3.2. Method validation
evaporation time and lower boiling point solvents allowing
accidental loss on manipulation due to vaporizatteButyl 3.2.1. Linearity, limit of quantitation (LOQ), limit of
methyl ether was thus selected. detection (LOD)
When controlling the pH in the aqueous phase at values of  Linearity was tested at nine concentration points (0; 0.25;
3, 7 and 10 using phosphate buffers, no significant influence0.50; 1; 2.5; 5.0; 10.0; 25.0 and 50 ng/ml, respectively) for
on recovery could be observed compared to the uncontrolledindapamide and at 12.5 ng/ml concentration of the 1.S. Cal-
pH alternative. As indapamide behaves as a weak akigli§p ibration was done by plotting the ratio of the peak area
8.8) similarities of results obtained for uncontrolled pH and corresponding to indapamide and the I.S. against the concen-
buffered media at pH 3 and 7 values are fully understand- tration of indapamide in spiked plasma samples, expressed in
able. pH 10 should be considered to be low enough to not ng/ml. Calibration was repeated during 5 different days. The
drastically increase the solubility of indapamide in aqueous slope B) ofthe linear regression was 0.0330.0026 and the
media. Addition of sodium chloride in plasmato increase ion intercept £) 0.00094+0.0160. Mean correlation coefficient
strength reduces indapamide recovery. This effect could be(ryy) was 0.9986. LOQ was computed according the relation-
explained by a reduction of detectability due to competitive ship LOQ = 2(sa + Xmss)/(B + 2tsg), wheret is the Student
formation of the molecular sodium adduct ions during ES coefficient for a degree of certainty of 90% and 7 degrees of
ionization stage rather than a salting in effect appearing onfreedom (1.397)sa the standard deviation of the intercept;
extraction. sg the standard deviation of the slope axg is the mean
Volumetric ratio between the aqueous phase and the ex-value of the concentrations of the solutions used for calibra-
traction solvent, when modified in the range 1:2 up to 1:10 do tion. Calculations on experimental data lead to a LOQ for
not significantly affect recoveries of the target compounds. indapamide of 0.75 ng/ml. It results that LOD for indamide
It is also noticed that intervals of extraction between 5 and is situated at 0.2 ng/ml level (LOB LOQ/3.33). Note that
30 min generate mean recoveries within the normal variation peak areas of the I.S. during experiments were characterized
interval. byanR.S.D.% of 8.11%n(= 45). InFig. 2 chromatograms of
Recovery from spiked plasma samples in a concentration spiked plasma samples containing 0.25 ng/ml (close to LOD),
interval 10-50 ng/ml is 80.4 6.8% (= 10) for indapamide 1.0 ng/ml (close to LOQ) of indapamide and 12.5ng/ml I.S.
and 92.8t 6.7% (= 15) for the I.S. When extraction proce- are presented.
dure was applied on plasma samples spiked with indapamide

at 1 ng/ml concentration, mean recovery of 85.484 5) falls 3.2.2. Precision

within the variation interval mentioned above. Repeatability was studied at three concentration levels (1,
One can conclude that extraction procedure is simple, pre-10 and 50 ng/ml) for indapamide and 12.5 ng/ml level for the

cise, and robust. I.S. Ten aliquots were prepared from the stock solution ateach

concentration level. The relative standard deviations of the

3.1.3. The chromatographic method ratios between indapamide and I.S. peak areas were 14.3% at
Reciprocal variations af0.1% of the components of the

mobile phase produce retention data within the normal vari- Intens. Intens. A

ation interval (5.8-6.2 min for indapamide and 8.0-8.6 for ] x10° 1251 xto* 2

the 1.S.). An increase of 5% in the methanol content of the 0]
mobile phase still generates baseline separation of the targe™
compounds, while a same variation of the aqueous compo-, 1
nent leads to 30% longer duration of the chromatographic
run. Replacing formic acid by acetic acid or trifluoroacetic 4 5] 0.50
acid (TFA) does not influence the retention behavior of the
analytes. However, addition to the mobile phase with TFA 1.0] 0.25
reduces detection sensitivity by a factor of 10. The concen- N
tration of formic acid in the aqueous component of the mobile o5}, 0.007 A et et ]
phase does not affect retention and resolution. Detectionsen-. { &+ ————
sitivity decreases with a factor of 2 when doubling or halving | ¢29n9/mt EIC 132.1+All MS2 EIC 168,9 +All MS2

the formic acid content. Variations of column temperature ©°©¢ 1t 2 3 4 5 6 7 8 9 Tim;?min]
within £2°C interval produce retention data within normal

variation intervals. A column temperature increase witle5 Fig. 2. Extracted ion chromatograms resulting after processing spiked
still generates chromatographic resolution higher than 3 be- plasma samples containing indapamide at LOD and LOQ levels.

Indapamide




F. Albu et al. / J. Chromatogr. B 816 (2005) 35-40 39

1ng/ml,5.4% at 10 ng/mland 4.6% at 50 ng/ml. The R.S.D.% (10.25+ 1.2 ng/ml), and 0.9% (50-£ 0.9 ng/ml), respec-

calculated for the values of the peak area corresponding to thetively.

I.S. during the study was 6.7% € 30). R.S.D.% for retention

time values characterizing chromatographic peaks is 0.53%3.2.6. Short term stability

for indapamide and 0.22% for the 1.S. Stock indapamide spiked plasma samples having concen-
The intermediate reproducibility was carried out in five trations of 1, 10, and 50 ng/ml, respectively, and 12.5 ng/ml

different days at the same concentration levels for spiked |.S., were stored 24h at40°C, then thawed unassisted

plasma samples freshly prepared daily. R.S.D.% for ratios at room temperature and kept at this temperature for 48 h.

between indapamide and |.S. peak areas were 6.7% at 1 ng/mAliquots from each stock plasma sample were processed

level, 9.1% at 10 ng/ml level and 5.8% at 50 ng/ml level, re- immediately after thaw, 4, 12, 24 and 48h later. R.S.D.%

spectively. The R.S.D.% calculated for peak area values char-calculated for recovered indapamide concentration at each

acterizing |.S. during the study was 11.266~15). level for processed samples were 6.2% (10714 ng/ml),
6.3% (9.6-1.2ng/ml), and 7.5% (48.04 7.2 ng/ml), re-
3.2.3. Accuracy spectively.

Accuracy was determining by measuring quality control
plasma samples spiked at 1; 2.5; 5; 10; 25 and 50 ng/ml levels3.2.7. Stock solution stability
during 7 different days. 1.S. is always spiked at 12.5ng/ml.  Stock solution of the I.S. (0.01 mg/ml) in methanol was
The values of the ratio between indapamide and |.S. peakstored at room temperature during 22 days. From this so-
areas were then interpolated in the linear regression equatioriution, dilutions at 50 ng/ml level in the mobile phase were
found during thelinearity study, to calculate experimental made during the 1st, 5th, 8th, 12th, 19th, and 20th day. Re-
concentration values. Results are giverTatle 1 sulting samples were injected as such. R.S.D.% calculated

for I.S. peak areas is 8.7%.

3.2.4. Freeze and thaw stability

Stock indapamide spiked plasma samples having concen-3.2.8. Post-preparative stability
trations of 1, 10, and 50 ng/ml, respectively, and 12.5ng/ml  Processed stock samples obtained from 1, 10 and 50 ng/ml
I.S. were stored at40°C for 24 h, then thawed unassisted at indapamide spiked plasma samples were stored at room tem-
room temperature. An aliquot from each stock plasma sam- perature, bench top or in the autosampler. Samples were as-
ple was then processed. Stock plasma samples undergo fiveayed immediately, 1, 3, 6, 12, 18 and 24 h after preparation.
successive freeze and thaw cycles. R.S.D.% calculated for in-R.S.D.% calculated for recovered indapamide concentration
dapamide recovered concentration at each during five cyclesat each level for processed samples kept at room temperature
were 14.95% (1.02 0.3 ng/ml), 12.6% (10.8 2.5 ng/ml), 24 h were 6.5% (1.2 0.14 ng/ml), 8.0% (9.45: 1.5 ng/ml),
and 6.65% (49.% 6.6 ng/ml), respectively. During such and 7.6% (46.3 7.0 ng/ml), respectively.
studies, R.S.D.% of 20% at LOQ and 15% at higher concen-
tration were considered as acceptable for proving stability. 3.3, Pharmacokinetic parameters

3.2.5. Long term stability The previously presented method was used to assess
Stock indapamide spiked plasma samples having concen-bioequivalence of two indapamide 1.5 mg sustained release
trations of 1, 10, and 50 ng/ml, respectively, and 12.5 ng/ml tablets found on the Romanian market (one is referred as
I.S., were divided in separate vials and were storedi@t°C. tested, the other as reference). For the first 24 h interval,
At the begging of each daily session, one vial for each con- Cmax Was similar for both drugs (6.70 for R and 6.45 for
centration level was thawed unassisted at room tempera-T, respectively). Th@nax was practically identical for both
ture and then processed. R.S.D.% calculated for recovereddrugs (11.9h for T and 11.8 h for R). The ratio between de-
indapamide concentration at each level for samples pro-termined AUD for tested and reference products is 0.967
cessed during 22 days were 17.1% (1407.4 ng/ml), 6% (115.6 ng/mlh for R and 113.7 ng/mlh for T, respectively).

Table 1
lllustration of the method accuracy at six indapamide concentration levels during seven separate experimental sessions
Spiked concentration (ng/ml) Concentration found (ng/ml) Mean Standard deviation R.S.D.%
1 2 3 4 5 6 7
1.0 0.9 11 11 09 11 11 10 104 0088 85
25 20 22 21 21 21 21 25 227 0353 156
5.0 43 4.8 4.4 52 53 53 4.0 4.56 0537 113
100 111 9.6 9.7 9.8 9.6 9.6 104 1017 0649 64
250 251 238 246 256 263 263 251 2528 0919 36

50.0 522 478 494 465 513 513 491 4998 2496 50
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%y =/ is retaken and loaded to the chromatographic column.
The sample preparation procedure is relatively simple and
robust. Chromatographic method is based on a reversed
phase mechanism carried out under isocratic conditions.
Tandem mass spectrometric detection was used; ionization
was realized with an electrospray interface. The ion trap
mass analyzer isolates first the protonated molecular ions
of the target compounds as precursor ions while after the
CID, product ions 132vz for indapamide and 168.9 for I.S.
are monitored. Whole analytical method was validated and
used to assess bioequivalence of two marketed sustained
release formulations containing 1.5 mg indapamide. During
the study, 1488 real plasma samples were processed and
analyzed within 18 working days, demonstrating the high
throughput characteristics of the method.

Concentration (ng/mL)

T T T T T

T
O O O O O o
© N~ 00 O O

- -

Time (hours)

120 A
130 1
140 A
150 -

Fig. 3. Mean plasma concentration—time plots obtained during assessment
of the bioequivalence of two marketed sustained release pharmaceutical for-R€ferences
mulations containing 1.5 mg of indapamide carried out on 24 healthy volun-
teers, in arandomized, two-period, two-sequence, crossover, single/multiple [1] H.M. Saleh, A.S. Amin, M. EImammli, Mikrochim. Acta 137 (2001)
dose design (notations: T for the tested formulation, R for the reference for- 185.
mulation). [2] N. Erk, J. Pharm. Biomed. Anal. 16 (2001) 43.
[3] I. Suslu, S. Altinoz, J. Pharm. Biomed. Anal. 30 (2002) 357.
[4] N.F. Youssef, J. AOAC Int. 86 (2003) 935.
For the steady state interva&max,ssand AUDss were also [5] A. Radi, Chem. Anal. (Warsaw) 48 (2003) 273.
very similar for the considered pharmaceutical formulations [6] J. Inigawa, K. Morimoto, Bunseki Kagaku 51 (2002) 461.
(Cmax,sswere 16.5 ng/ml for R and 16.23 ng/ml for T, while [7] P. Pietta, A. Calatroni, A. Rava, J. Chroma_togr. 228 (1982) 377.
AUDss were 277.7 ng/mlh for R and 274.1 ng/ml h for T). [8] M.V. Padval, H.N. Bhargava, J. Pharm. Biomed. Anal. 11 (1993)

o o ) 1033.
_Va”ab”'ty of the pharmacoklnetlc pargmet(_ars was very sim- [9] I. Jane, A. McKinnon, R.J. Flanagan, J. Chromatogr. 323 (1985)
ilar for the products under study. Bioequivalence was as- 191.
sessed by the statistical evaluation of the pharmacokinetic[10] R.B. Miller, D. Dadgar, M. Lalande, J. Chromatogr. 614 (1993)
parameters and is not detailed in the present material. The 293

mean indapamide plasma concentration—time plots, obtained**! g'ol?ag;?;" E;r'nLaluzrgr'(’lgﬂég;'tgsL' Borghi, G.F. Elia, A. Novarini,
for tested and reference pharmaceutical formulation, on 24,5 g | choi, M. Rosemberg, P.E. Grebow, T.E. Huntley, J. Chromatogr.

healthy volunteers, during the open-label, randomized, two- 230 (1982) 181.
period, two-sequence, crossover, single/multiple dose bioe-[13] D. Zendelovska, T. Stafilov, M. Stefova, J. Chromatogr. B 788 (2003)
quivalence study is given iRig. 3. 199. N _ . _
[14] A. Luca, C. Colamonici, M. Mazzarino, F. Bétr Anal. Chim. Acta
475 (2003) 125.
[15] H.J. Guchelaar, L. Chandi, O. Schouten, W.A. Vandenbrand, Frese-
4, Conclusions nius J. Anal. Chem. 363 (1999) 700.
[16] A. Cuine, B.H. de Barochez, D. Guez, US Patent 5334392 (1994).
An analytical method for determination of indapamide [17] V. Hutt, G. Pabst, C. Dilger, G. Poli, D. Acerbi, Eur. J. Drug Metab.

. } Pharmacokinet. 19 (1994) 59.
in plasma samples at the low ng/ml level was pre- o o "opel 6 3 Trout, R. Kazlauskas, Anal. Chim. Acta 502 (2004)

sented. 5-Chloro-2-methoxXy-[2-(4-sulphamoylphenyl)- 65.
ethyllbenzamide was used as internal standard. Samplg19] K.v. Penmetsa, C.D. Reddick, S.W. Fink, B.L. Kleintop, G.C. Di-
preparation is based on liquid—liquid extraction using donato, K.J. Volk, S.E. Kilohr, J. Lig. Chromatogr. Rel. Technol. 23

t-butyl methyl ether. Organic layer is evaporated; residue  (2000) 231.
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