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ABSTRACT KEYWORDS
A smpleisocratic reversed-phase high performance liquid chromatographic Bioequivalence;
method with ultraviol et detection was devel oped and validated for determi- Gatifloxacin;
nation of moxifloxacin in human plasma using gatifloxacin as an internal HPLCUV,
standard. The developed method was validated after optimization of vari- Moxifloxacin;
ous chromatographic conditionsand other experimental parameters. Samples Plasma;
were separated using Inertsil C ; (250 x 4.6 mm, 5 um) analytical column. The Validation.

mobile phase, methanol/30mM KH,PO, buffer (pH 2.5) (40:60, v/v) operated
at 35°C column oven temperature was pumped at aflow rate of 1.0 mL/min.
The column eluents were monitored at 300 nm. The present method demon-
strated acceptable values for selectivity, linearity within the expected con-
centration range (0.1-5 pg/mL; r2 = 0.9999 for moxifloxacin. The method was
efficiently applied to support abioequivalence study of 400 mg moxifloxacin

tablets in 24 healthy subjects.

INTRODUCTION

Moxifloxacin hydrochloride (MOX), is 1-
Cyclopropyl-6-fluoro-8-methoxy-7-[ (4aS,7aS)-
octahydro-6H-pyrrol o[ 3,4-b] pyridin-6-yl]-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid hydrochloride¥,
Figure 1. Itisafluoroquinoloneantibacteria agent with
abroad spectrum activity, encompassing gram-nega-
tive and gram-positive bacteria?.

Different methodsfor thequantification of MOX in
biologicd fluidsweredevel oped. MOX wasdetermined
in tablets, human urine and serum by
spectrofluorimetry!®, square-wave adsorptive
voltammetry!™, capillary e ectrophoresig®. MOX was
assayed in serum using HPL C and fluorescence detec-
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tion®. MOX wasdeterminedin growthmediaby HPLC
and fluorescence detection’”. MOX wasdeterminedin
plasma and lung tissue by HPLC-UV detection
using solid phase extraction’®., MOX was determined
indifferent biologicd fluidsusng HPLC-MSmethods®
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Figurel: Sructureof moxifloxacin hydrochloride
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Difficulties may be met in the analysis of
fluoroquinolonesbothin extraction and inthe chromato-
graphic steps. Thesemol eculesare weak heterocyclic
amino acidswith two reactive sites. an amino group
which can be protonated and acarboxyl group which
canloseaproton*?, Dueto thisamphoteric character
of fluoroquinol ones, they may exist in cationic, neutral,
zwitter ionicand anionicforms.

Theaim of thisinvestigation wasto develop and
vaidateasmple, singleand rapid HPLC method with
UV detection for the quantification of moxifloxacinin
human plasma. In order to alow high throughput analy-
sis, required for apharmacokinetic and bioequivaence
study, thismethod must involveminimal sample pre-
treatment and ashort analysistime. A judicious use of
protein precipitation and the pursuit for sampleextract
compatibility with an optimized chromatographic sepa-
ration congtitutesthe basisof theresulting robust analy-
sisprocedure.

EXPERIMENTAL

Reagentsand chemicals

Moxifloxacin hydrochloride (MOX) pure powder
waskindly supplied by Bayer Schering PharmaAG,
(Leverkusen, Germany). Its purity was found to be
100.45 + 0.840 (n=6) according to the BP HPLC
method™. Gatifloxacin (GTF) pure powder was pur-
chased from ZHECHEM, (Hangzhou, China). Itspu-
rity wasfound to be 99.32 + 0.762 (n=6) according to
areported method™. A cetonitrileand methanol were
HPLC grade (SigmaAldrich, Germany). Potassium
dihydrogen phosphatewas purchased (Scharlau, Spain).
Doubleditilled water (Aquatron, U.K). Blank plasma;
was obtained from National Institute of Urology and
Nephrology (Egypt) and was stored at -80 °C.

Phar maceutical formulation

Actimoxiflox 400 mgtablets, (test product), Batch
No.: 12004, manufactured by International Drug
Agency for Pharmaceutica Industry for Miralnterna:
tiona for Pharmaceuticasand Chemicas, Egypt, (Exp.
date: 01/2014).

Avaox® 400 mgtablets, (reference product), Batch
No.: BXGODH1, manufactured by Bayer Schering
PharmaAG, Leverkusen, Germany, (Exp. date: 07/
2014).

Hnalytical CHEMISTRY o

Instrumentation

QuantitetiveanaysswasperformedonAgilent LC
system, quaternary pump: G1311A, degasser:
G1322A, autosampler: G13329A, UV- detector:
G1315D, (Boblingen, Germany). Chromatographic
separation of analytes was carried out on an Inertsil
C, (250 x 4.6 mm, 5 pm) analytical column using
methanol: 30mM potassium dihydrogen phosphate, pH
2.5 adjusted with phosphoric acid (40:60, v/v) asthe
mobilephaseat aflow rateof 1 mL/min., isocratically.
Thecolumnwasmaintained a 35°C. Theinjectionvol-
umewas20 uL and UV detection was done at 300 nm.

Calibratorsand quality control samples

The standard stock solution of MOX (1000 pg/
mL) wasprepared by dissolving 109 mg of moxifloxacin
hydrochloride, equivaent to 100 mg freemoxifloxacin
into 100 mL volumetricflask using digtilled water. Work-
ing solutionsof 5, 10, 25, 50, 100, 150, 200 and 250
ng/mL were prepared in distilled water. Calibration stan-
dardsand quality control (QC) sampleswere prepared
by spiking 2% of total plasmavolume, 20uL of each
working solutionto 980 pL blank plasma. Calibration
standardswere made at thefollowing plasmaconcen-
trations: 0.1,0.2,0.5,1, 2,3,4and 5 ug/mL.

The QC sampleswere prepared at three concen-
trationlevels; 0.3 ug/mL (LQC, low quality control),
1.5 ug/mL (MQC, medium quality control), 2.5 ug/mL
(HQC, high quality control). Separate stock solution
(600 pg/mL) of the internal standard, gatifloxacin, was
prepared by dissolving 60 mg of gatifloxacin reference
standard in 100 mL of acetonitrile. Precipitating solu-
tion was prepared by taking 2 mL of gatifloxacin stock
solutioninto 200 mL volumetric flask and thevolume
was completed using acetonitrileto reach aconcentra-
tion of 6 ug/mL of gatifloxacin. Standard stock and
working solutionsused for spiking werestored at 5°C,
whilecalibration standardsand QC samplesin plasma
werekept at -80 °C until use.

Samplepreparation

A volumeof 2mL of the preci pitating sol ution con-
taining the |Swas added to 1 mL plasmacontaining
MOX. Vortex wasdonefor 1 minutefollowed by cen-
trifugation at 4000 r.p.m. for 15 minutes. A volume of
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20 pL from the clear supernatant layer was injected.
The peaks were detected by diode array detector at
300 nm and wereinterpreted in theform of reported
peak areas. Calibration curvewas obtained by plotting
the relative peak areas, MOXI/IS, versus the corre-
sponding concentration of MOX. Concentrations of
MOX inunknown sampleswere cal cul ated by refer-
ringtotherepeated caibration curve.

Method validation

The proposed andytical method wasvalidated ac-
cordingtointernationa guiddineswith emphasisonse-
lectivity, linearity within the expected concentration
range, recovery, precision (repegtability andintermedi-
ateprecision), sengitivity, stability of solutions, and ro-
bustness.

Selectivity

Thesdectivity of themethod towards endogenous
plasmamatrix componentswasverifiedinsix batches
of blank human plasma. Inaddition, interferenceowing
to some commonly used medi cations by human volun-
teerswasalso checked. Theseincluded paracetamal,
chlorpheniramine mal eate, diclofenac, caffeineand
ibuprofen. Their working solutions (100 ug/mL) were
prepared in themobile phaseand 20 uL. was injected
to check for any possibleinterferenceat theretention
timeof MOX and IS.

Linearity

Thelinearity of the method was assessed by andy-
sis of six linearity sets. The area ratio response for
analyte/lS obtained was plotted against MOX plasma
concentration. Thelowest standard onthecalibration
curve (LLOQ) was accepted as its response was at

least 10 timesmorethan that of drug-free (blank) ex-
tracted plasma.

Extraction recovery and matrix effect

Theextractionrecovery for MOX and ISwas cal-
culated by comparing the mean area response of
samplesspiked beforeextractionto that of extractswith
post-spiked samples (spiked after extraction) at three
QC leves. Thedbsolutematrix effect was estimated by
comparing the mean area response of post-spiked
sampleswith mean arearesponse of solutions prepared

—— Fyll Peper

inmobilephase (neet standards). Relative matrix effect
was assessed from the precision val ues of the dopes of
thecdibration curvesprepared from six different plasma
lots.

Intra- and inter-day precision and accuracy

Intra-day precision and accuracy was determined
by anayzing six replicates of QC samplesaongwith
calibration curve standardson asingleday. Theinter-
day accuracy and precision were assessed by anayz-
ing five precision and accuracy batcheson three con-
secutivedays. The precision at each concentrationlevel
from thenomina concentration was expected to benot
greater than 15% and the accuracy to bewithin+15%
asper USFDA guidelines®, except for the LLOQ,
whereit can be 80-120% of the nominal concentra-
tion. Re-injection reproducibility was checked by re-
injecting oneentirevaidation batch.

Sengitivity
The sengtivity of themethod waseva uated by de-
terminingthelimit of detection (LOD) and LLOQusing

the signal-to-noiseratio (S/N) approach at thevalues
of 3and 10, respectively.

Robustness

To determine the robustness of the developed
method, effect of small deliberatevariationsin system
parameterslikethe organic component of the mobile
phase (+2%), the mobile phase flow rate (+0.1 mL/
min.), the column oven temperature (=5 °C), and the
detection wavelength (=1 nm) was studied.

Sability

Stability testswere conducted for stock solutions
of MOX and ISfor short-term and long-term stability
at 25 and 5°C, respectively. The acceptance criterion
was=£10.0% deviation from the nominal value. All sta-
bility resultsfor spiked plasmasampleswereevauated
by measuring the arearesponseratio (analyte/lS) of
stability samplesagainst freshly prepared comparison
standards at thethree QC levels.

Threecyclesof freeze-thaw and long-term stability
of theanalytein plasma (at -80°C for 30 days) were
a so studied at these QCslevels. Whole blood stability
was determined to ascertain any enzymatic degrada-
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tion by spiking blood sampleswith analyteat thethree
QC levels. Thesampleswere considered stableif the
deviation from the mean cal cul ated concentration of
freshly prepared quality control sampleswaswithin
+15.0%.

Ruggednessand dilution integrity

M ethod ruggedness was estimated on two preci-
sionand accuracy batches. Thefirst batch wasstudied
ontwo Inertsil C ; (250x 4.6mm, 5 um) columns with
different batch numbers, while the second batch was
anayzed by different analysts who were not part of
method validation. Dilutionintegrity wasdetermined by
diluting the stock sol ution prepared as spiked standard
at 10 pg/mL for MOX in the blank screened human
plasma. Theresultsobtained for 1:5and 1:10dilution
were determined against freshly prepared calibration
curve standards.

System suitability, system perfor manceand auto-
sampler carryover

The system suitability test was conducted by in-
jecting Sx consecutiveinjectionsus ng an agqueous stan-
dard solution of MOX (at upper limit of quantitation)
and |Sat the start of each batch during method valida
tion.

System performancewasstudied by injecting one
extracted blank (without analyteand |1S) and one ex-
tracted LLOQ samplewith IS at the beginning of each
anaytica batch. Thecarryover effect of the auto-sam-
pler waseva uated by sequentiadly injecting system suit-
ability samples, blank, zero, calibrators starting from
thelowest tothehighest level, and then blank solvent at
the start of each batch.

Phar macokinetic/bioequivalencestudy and statis-
tical analysis

The purpose of the study was to investigate the
bioequivalence of onetabl et of Actimoxiflox 400 mg
tablets, Mira International for Pharmaceuticals and
Chemicals, Egypt (test product) and one tablet of
Avalox® 400 mg tablets, Bayer Schering PharmaAG,
Leverkusen, Germany (reference product) after oral
adminigtration to hedthy adult volunteersunder fasting
conditions. Thedesign of the study wasan open|labdl,
ba anced, randomized, two-treatment, two-period, two-
sequence, crossover, single-dose bioequivaencestudy

Hnalytical CHEMISTRY o

in 24 hedlthy adult Egyptian subjectsunder fast condi-
tions. Theprimary end point or target variables of the
study wereC__,AUC_ .. .andAUC, ., whichwere
analyzed using the confidenceinterval approach. The
secondary end points of the study included AUC
AUC ., T K, andt,,.

The concerned subjectswereinformed about the
objectivesand possiblerisksinvolvedinthe study and
awritten consent was obtained. The study was con-
ducted as per International Conferenceon Harmoniza
tionand US-FDA guiddines. Thesubjectswereoraly
administered asingledose of test and referenceformu-
lations with 240mL of water after a recommended
washout period of oneweek. Blood sampleswere col-
lected at 0.00 (pre-dose), 0.25, 0.5, 0.75, 1.0, 1.5,
2.0, 3.0,4.0, 6.0, 8.0, 12.0, 24.0, 30.0 and 36.0 hrs
after oral administration of thedosefor test and refer-
ence formulations. Blood samples were collected
through acannulainserted into the subject’s forearm
veininto glasstubes containing 0.1 mL of heparin as
anticoagulant, and centrifuged at 4000 rpmfor 20 min-
utes. After centrifugation, plasmasamplesweretrans-
ferred directly into 5-mL plastic tubes. These samples
wereimmediately stored at the study sitein afreezer
(at -80°C). During the study, subjects had a standard
diet whilewater intakewasunmonitored. Thepharma
cokinetic parametersof MOX wereestimated by non-
compartmenta andysisusingin-housevaidated excd
software.

The 90% confidenceinterval for thedifference of
means between thetwo formulationsleast squaremeans
was cacul ated for thetarget variableusing log-trans-
formed data. Similarly, power and ratio analysiswas
performed onthelog transformed data. Theterminal
end pointsfor theelimination rate constant were auto-
matically selected using the software using the best fit
model. To determine whether the test and reference
formulationswerepharmacokineticaly equivdent, C__,
AUC . . andAUC . and their ratios (test/refer-
ence) using log transformed datawere assessed. The
drug formul ationswere cons dered pharmacokineticaly
equivaent if the difference between the compared pa
rameterswasdtaigticaly nonsgnificant (pe’ 0.05) and
the 90% confidenceintervasfor theseparameterswere
within0.8-1.25.

0-36hrs,
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RESULTSAND DISCUSSION

Optimization of samplepreparation and chromato-
graphicconditions

Separation of ionizableanadytes such asacidsand
basesintermsof column efficiency, selectivity andre-
tention dependson the pH of themobilephaseand the
chromatographic conditions used. Assay of drugsin
human plasmaisanimportant issuefor bioequivaence
studies. A simple procedure based on protein precipi-
tation wasapplied for determination of MOX in human
plasma. Two mL of the precipitating solution (600 pg/
mL gatifloxacinin acetoniltrile) wereadded to 1 ml
plasma, vortexed for one minute, followed by centrifu-
gation (at 4000 rpm) for 10 minutes. A volumeof 20
uL from the supernatant clear layer of the prepared
samplewasinjected into the column. The peakswere
detected by diodearray detector at 300 nm and were
interpreted in the form of reported peak areas. Con-
centrationsof moxifloxacinin unknown sampleswere
cdculated by referring tothe prepared calibration curve.
To optimizethe proposed HPL C-UV method, the ef -
fectsof several chromatographic parameterswerein-
vestigated. Theseincluded thetypeof organic modifier,
buffer, the concentration and pH of the buffer, and or-
ganic modifier-buffer ratio. These parameters were
optimized based on the peak shape, pesk intendty/area,
peak resolution and retention timefor the analyteson
Agilent 1200 HPLC, Inertsil C , (250 x 4.6 mm, 5
um) column. Figure 2 showsthe HPL Chromatogram
of blank human plasma, while Figure 3 showsthe HPL
Chromatogram of blank plasmaspiked with theinter-
nal stlandard. Figure4 showsagood resolution of MOX
and ISfrom plasmapeaks of avolunteer.

M ethod validation
Selectivity

The method was selective for determination of
MOX in human plasma. Thetarget peak waswell re-
solved fromtheinterna standard, from other peaks of
extraneous and endogenous substances in spiked
plasma samples. The blank plasma sample; and the
plasmasample spiked withtheinternal standard and a
representative chromatogram of avolunteer areshown
inFigures2, 3and 4, in order.

—— Fyll Peper

Detect or response

Time (minutes)

Figure2: HPL chromatogram of blank human plasma

Detector réesponse

Time {minutes|
Figure3: HPL chromatogram of blank human plasma and
gatefloxacin (1S)

DAD1 A, 5Ig300.4 Ref=art

Detector response

Time {minutes)

Figure4: Representative HPL chromatogram of avolunteer
after 1 hr
Linearity

Theproposed method showsagood linearity within
the studied concentration range of 0.1-5.0 ug/mL. The
regression equation, cdibration rangeand the correla
tion co-efficient aresummarizedinTABLE 1.
Sengitivity

TheLOD and LLOQ for MOX areaso givenin
TABLE 1, showing that the proposed method issensi-
tiveand that it can be used to determinethe concentra-

tionof MOX inthe plasmaeven after 36 hrsof single
400 mg oral dose.
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TABLE 1: Calibration range, linearity, and sensitivity of the
proposed method for deter mination of moxifloxacin hydro-
chlorideby the proposed method

Parameter

M oxifloxacin

Range (ng/mL)

Linearity

Mean regression equation
Correlation co-efficient
Sensitivity

Limit of detection, LOD pg/mL

0.10-5.00

y=0.399 x-0.003
0.9999

0.025
0.100

Lowe limit of quantification, LOQ pg/mL

y istheresponseratioand x istheconcentration (ug/mL)

TABLE 2 : Recovery and precision for determination of

moxifloxacin hydrochlorideby the proposed method

Par ameter

Mean + SD; %RSD

Recovery

Spiked concentration level 1*
Spiked concentration level 2°
Spiked concentration level 3*
Precision

Repeatability

Injection repeatability”
Analysis repeatability”
Intermediate precision
Intra-day

Spiked concentration level 1°
Spiked concentration level 2°
Spiked concentration level 3°
Inter-day

Spiked concentration level 1°
Spiked concentration level 2°
Spiked concentration level 3°
Analyst 2

Spiked concentration level 1°
Spiked concentration level 2°

497.44+2.69;2.76
99839+ 1.57; 1.59
499.37 +0.28; 0.28

9,14+ 0.05; 0.55
499.25 +0.23; 0.23

10.315+ 0.005; 1.587
1.461 + 0.095; 6.502
12,427 +0.032; 1.318

10.292 + 0.021; 7.192
1.438+0.091; 6.328
12.477 +0.035; 1.413

70.308+ 0.011; 3.571
11.482+0.102; 6.883

Spiked concentration level 3°  2.433+ 0.095; 3.905
Spiked concentration level 1= 0.3 pg/mL; spiked concentra-
tion level 2= 1.5 ng/mL; spiked concentration level 3=2.5 pg/
MI;3n=6; ® n=10; *n=5 (wher en isthenumber of samples);
4 Recovery (%); ¢Retention time(min.); f Quantity recovered
(ng/mL).

Recovery

Results of therecovery studieswith the optimized
procedureare summarized in TABLE 2, showing that
the recovery of MOX was more than 95% at all the
threenominal concentration levelsfor plasmasamples.

Precision
Resultsof therepeatability (injection and analysis)

andintermediate precision (intra- and inter-daysrepro-
ducibility) arealso summarizedin TABLE 2, showing

completeagreement among therepeeted injections(both
retention timesand peak areas), repeated ana yses, and
intra- and inter-days studies.

Robustness

Results of dight changesinvarioussystem param-
eterslikethe organic component of the mobile phase,
themobile phaseflow rate, the column oven tempera-
ture, and the detection wavelength indicated that the
method wasrobust asits performancewas negligibly
affected by minor changesin these parameters.

Stability

Short-term stability study indicated that spiked
plasmasamplesremained stablefor at least 24 hrseven
at room temperature (30 °C). Ontheother hand, stan-
dard solution of MOX remained stablefor at least 1

week when kept frozen. Resultsof stability of MOX in
human plasmasamplesareshownin TABLE 3.

Applicability of themethod

Therewasno peaksof interferingwith MOX and
|Sat their retention timesintheblank and spiked plasma
samples. Potentid interferencesby common drugswhich
areadministered concurrently with MOX weretested
and found not to interferewith MOX and I Sretention
times. The devel oped method was apart of an exten-
Svepharmacokinetic and bioequivaencestudy in hedthy
human volunteers. Initidly, themethod wasapplied for
studying the pharmacokineticsof MOX in hedthy adult
volunteers.

Themethod was applied for abioequivaence study
to investigate the bioequivalence of one tablet of
Actimoxiflox 400 mg tablets, Miralnternational for

—e—Test A..
| = Ref.B(Ave..

Conc.( ug/ml )
COoO=2=2NNWL A
OMOMNMO MO O

Ll 1 Ll 1

0 10 20 30 40
Time<hr>
Figure5: Mean plasma concentration timecurve (ug/mL) of
moxifloxacin following administration of one tablet
Actimoxiflox 400 mg (GenericA asatest product) and one
tablet of Avalox® 400 mg (asar eferenceproduct) to 24 Volun-
teers
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TABLE 3: Sability of moxifloxacin hydrochloridein matrix by the proposed method

Par ameter

Mean ” + SD; %RSD

Short term stability of analyte in matrix at room temperature
Spiked concentration level 1%

Spiked concentration level 2°

Spiked concentration level 3°

Post-preparative stability at 4°C

Spiked concentration level 1*

Spiked concentration level 2*

Spiked concentration level 3*

Long term stability of analyte in matrix at -80°C
Spiked concentration level 1*

Spiked concentration level 2°

Spiked concentration level 3°

Freeze and thaw stability

Spiked concentration level 1*

Spiked concentration level 2°

Spiked concentration level 3*

94.67+2.14;2.26
92.12 + 6.25; 6.78
99.32+0.31; 0.31

98.88+ 1.86; 1.88
96.58 +1.13; 1.17
97.29+ 0.50; 0.51

99.36 + 1.76; 1.77
98.59+ 1.19; 1.21
98.61+1.74; 1.76

99.76 + 1.93; 1.93
90.21 + 4.51; 4.90
96.63+ 2.36; 2.44

Spiked concentration level 1= 0.3 pg/mL; spiked concentration level 2= 1.5 ng/mL; spiked concentration level 3= 2.5 pg/mL;

3n=6; ® Recovery (%).

TABLE 4: Phar macokinetic parameter sof moxifloxacin fol-
lowing oral administration of onetablet of Actimoxiflox 400
mg (test product) and onetablet of Avalox® 400 mg (reference
product)

Parameter Test Reference
Crnax (ng/mL)
Mean 3.04+£0.74 2.98+0.69
Range 1.99-4.67 1.57-4.60
Tomax ()
Mean 2 2
Range 0.5-6.0 0.5-8.0
AUCq 36 1s (ug r/mL)
Mean 37.09+7.15 37.44+8.37
Range 23.10-47.53 18.43-49.25
AUC.in (ug hr/mL)
Mean 43.61 + 8.88 4464 +10.42
Range 28.55-58.99 25.04-64.06
k(hr'®)
Mean 0.0622 +0.023 0.0558+0.010
Range 0.04-0.15 0.04-0.07
tuo(hr)
Mean 12.14+ 3.06 12.81+2.35
Range 4.70-17.31 9.80-17.19

Pharmaceuti calsand Chemicals(test product) and one
tablet of Avalox® 400 mg tablets, Bayer Schering
PharmaAG, Leverkusen, Germany (reference prod-
uct) after ord administrationto heathy adult volunteers
under fasting condition, resultsof pharmacokinetic pa:

rametersaredepicted in TABLE 4. Themean plasma
concentrationtimecurve (ug/mL) of moxifloxacinfol-
lowing adminigtration of onetabl et of Actimoxiflox 400
mg (test product) and onetablet of Avalox® (reference
product) to 24 volunteersisshownin Figureb5.

CONCLUSION

The HPLC-UV method for the quantitation of
MOX in human plasmawasdevel oped and fully vali-
dated as per US-FDA guidelines. Themethod offers
several advantagesover reported procedures, interms
of sensitivity, lower samplerequirements, relatively
simple sample preparation and overall short analysis
time. Theefficiency of protein precipitation and achro-
matographicruntimeof 12 minutesper samplemakeit
arapid procedurein high-throughput bio-analysis. Ab-
senceof matrix interferenceiseffectively shown by pos-
columninfusion and by the precision va uesfor theca-
culated slopesof cdibration curves. Themethod was
successfully usedintheandysisof about 1200 samples
inaclinical setting. Additionaly, thereproducibility of
themethod isshown by reandyssof 48 subject samples.
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