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Abstract : Two multivariate calibration-prediction
techniques, principa component analysis(PCR) and
partia least squares (PLS) were applied to the spec-
trometric multicomponent analysisof thedrug contain-
ing trazodone (TRAZ) and sertralin (SERT) without
any separation step. The selection of variables was
studied. A seriesof synthetic sol ution containing differ-
ent concentrations of TRAZ and SERT were used to

INTRODUCTION

Depression, whether mild or severeforms, ismost
widedy known psychol ogicd disorders. Sertraineand
trazodone hydrochloride are selective serotonin
reuptakeinhibitorswhich areclinicdly effectivefor the
treatment of depression. The drugs are chemically
known as (1S,4S)-4-(3,4dichlorophenyl)-1,2,3,4-
tetrahydro-1-naphtyl (methyl) amineand 2- { 3-[4-(3-
chlorophenyl)-1-piperazin]| propyl} -1,2,4-triazol o[ 4,3
g pyridin-3-(2H)-one monohydrochloride (Figure 1).

Severa methods have been published for thede-
termination of SERT in pharmaceutica formulationsand
biological samples including spectrometry®810.18
voltammetry!'"2% HPL C61119221 gnd gas chromatog-

check the prediction ability of thePCR and PLS. The
results obtained in thisinvestigation strongly encour-
age usto apply thesetechniquesfor aroutineanalysis
and quality control of thetwo drugs.
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K eywor ds: Trazodone; Sertralin; Spectrometry;
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raphy?3, On the other hands, various methods have
been used for the determination of trazodone hydro-
chloride, in pharmaceutica formulationsind uding spec-
trophotometry™, gas chromatography!*®, HPL C*12
and voltammetry!*©l,

During thelast decade the powerful chemometric
methodsprincipa component analysis(PCR) and par-
tial least-squares (PLS) were used in spectral data
analysisfor the mixtures containing two or more com-
poundswith overlapping spectrd* 3. These methods
have wide range applications, e.g. spectrometric'29,
chromatographic®! and e ectrochemica® quantitative
andyss.

Themultivariatecdibration techniquesusefull spec-
trum, full automation, multivariatedataanaysisand the
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reduction of noiseand the advantages of the selection
calibration model. In addition these multivariate cali-
brations do not need any separation procedure, they
arevery cheap, very easy to apply and very sensitive.
For these reasons these multivariate techniques are
popular today.

In thisstudy two chemometric methodswere ap-
plied to analysethe synthetic mixturesand tablets con-
ssting of TRAZ and SERT inthe presenceof interfer-
ences of the absorption spectra. The application of
chemometricsalowstheinterpretation of multivariate
dataandisvital to the success of the simultaneousde-
termination of theclinica drugs.

EXPERIMENTAL

Apparatus

A Shimadzu (Model UV-1700) UV-Visible spec-
trometer (Shimadzu, Kyoto, Japan), equipped with 1cm
matched quartz cellswas used for spectrometric mea
surements.

Sandard solutions

All materialsused were of andytica grade. Stock
solutions of 100 mg/100 mL TRAZ and SERT were
prepared inmethanol. The solutionswere stablefor the
least two weeksiif they had been stored in acool (<
25°C) and dark place.

Pharmaceutical preparations

Two commercid preparations; Lustra® tablet (pro-
duced by Pfizer Pharm. Ind., Turkey, containing 50 mg

sertraline) and Desyrel ® tablet (produced by Cinay
Pharm. Ind., Turkey, containing 50 mg trazodone) per
tablet wereandyzed by the proposed chemometric tech-
niques.

Procedurefor dosageforms

An accurately weighed pul verized tablets equiva
lent to 100 mg of the studied drugswas extracted with
10 mL of M Methanal, diluted with water, and soni-
cated for about 15 min. Theextractswerefilteredinto
100 mL volumetric flasksthen washed and diluted to
volumewithdidtilled water. Aliquotsthesesolutionswere
transferred into aseriesof 10 mL volumetricflasksand
the analysiswere compl eted as spectrometric proce-
dure. All thetechniqueswereapplied tothefina solu-
tion.

CHEMOMETRICSMETHODS

PCRandPLS

PCR and PLSarefactor analysismultivariate sta-
tistica toolswhich havemany of thefull spectrum ad-
vantages and have been successfully applied to spec-
trophotometric anal yses of multicomponent mixtures.
PCR and PL S need acalibration step where the mod-
el sfor the spectraand the component concentrations
of theunknown are estimated from the sampl e spec-
trum. Both of these methodsinvolve spectral decom-
position. The PCR decompositionisbased entirely on
spectral variationswithout regard for the component
concentrations. In PLS, the spectral decompositionis
wel ghted to the concentration. Themgjor differencein
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Figurel: Original absor ption spectraof 4,0 ug/mL SERT 18,0 ug/mL TRAZ and their mixturein methanol
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thepredictiveabilitiesof thesetwo methodsisthat PLS
seemsto predict better than PCR whenthereareran-
dom linear baselinesor independently varying major
spectral componentswhich overlap with the spectral
features of the analysis. The optimal of calibration
method depend on the particular experimental condi-
tions. However, PLS seemsto areasonablechoiceover
awiderangeof conditions.

RESULTSAND DISCUSSION

Figure 1 showsthe absorption spectrafor TRAZ
and SERT and their mixturein methanol. In order to
build thethree chemometric calibration, atraining set
wasrandomly prepared by using the standard mixture
solution containing 4,0-20,0 ug/mL TRAZ and 1,0-5,0
ug/mL SERT inthevariable proportionsasshownin
TABLE 1. The absorbance datamatrix were obtained
by measuring at the 15 wavelengthswith theintervals
AL =5nminthe200— 275 nm spectral region. The
prepared calibrations of three techniquesusing the ab-
sorbance data setswere used to predict concentration
of theunknownvauesof TRAZ and SERT inther mix-

TABLE 1: Compodtion of atraining set of sandar d synthetic
mixtur escontainingtwo drugs

No SERT (ug/mL) TRAZ (ng/mL)
1 1 4
2 1 8
3 1 12
4 1 16
5 1 20
6 2 4
7 2 8
8 2 12
9 2 16
10 2 20
11 3 4
12 3 8
13 3 12
14 3 16
15 4 4
16 4 8
17 4 12
18 5 4
19 5 8

ture. Linearity rangewas 2,0-10,0 ug/mL for TRAZ
and 1,0-5,0g/mL for SERT inthemultivariatecaibra
tion proposed.

A calibration for each technique wascomputedin
the MAPLE 7.0 and PLS Toolbox 4.0 software by
using set consisting of two drugsand their absorbance
data. Themultivariate calibrations of threetechniques
were used to predict the unknown concentrations of
TRAZ and SERT inthesamples.

Somedgtatistical parametersweregivenfor thevali-
dation of the constructed calibrationsfor thetraining
set and synthetic binary mixturesof both drugs.

The gpplication competence of acalibration model
can beexplanedin severd ways. Wecan aso examine
these results numerically. One of the best waysto do
thisby examining the predi cted residual error sum-of-
squaresor PRESS. To cal culate PRESS we compute
the errors between the expected and predicted values
for dl thesamples, squarethem, and sum them together.

PRESS= D, (C/™* -C*™)?
i=1

Strikingly speaking, thisisnot acorrect way to nor-
malizethe PRESSvalueswhen not all of the datasets
contain the same number of samples. If wewant cor-
rectly compare PRESS valuesfor data setsthat con-
tain differing numbersof samples, weshould convert to
standard error of prediction (SEP), whichisgiven by
followingformula

Zn: (Ciadded — C:ound )2
SEP= J iml

n-1

Where c= theadded concentration of drugis, c*

isthe found concentration of drug and nisthetotal
number of the synthetic mixtures. The SEP can provide
agood measure of how well, onaverage, the calibra-
tion mode performs. Often, however, the performance
of thecdibrationmodel variesdependingontheandyte
leve.

Inthe application of two chemometric techniques
to the synthetic mixtures containing two drugsin vari-
able compositions, the mean recoveriesand rel ative
standard deviationsfor PCR and PLSwerefound to
be 99.33%, 0.63 and 99.99%, 0.52 respectively for
TRAZ and 98.36% and 1.30, 100.09% and 1.65 re-
spectively for SERT (TABLE 2 and 3).
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TABLE 2: Reaultsobtained for TRAZ and SERT indifferent
synthetic mixturesby using PCR technique

TABLE 3: Reaultsobtained for TRAZ and SERT indifferent
synthetic mixturesby using PL Stechnique

Mixture (ng/mL) Recovery (%)

Mixture (ug/mL) Recovery (%)

SERT TRAZ SERT TRAZ SERT TRAZ  SERT TRAZ SERT TRAZ SERT TRAZ
1 4 098 395 9800 9875 1 4 101 404 101,09 101,00
1 8 099 795 9900 99,38 1 8 102 793 10252 10035
1 12 098 1196 9800 99,67 1 12 09 1204 9624 10021
1 16 094 1595 9400 99,69 1 16 101 1603 101,45 100,06
1 20 099 1998 9900 99,90 1 20 103 2001 10350 99,39
2 4 197 395 9850 9875 2 4 198 397 9908 99,74
2 8 196 790 9800 9875 2 8 197 797 9886 100,19
2 12 19 1198 9800 99,83 2 12 198 1202 9919 100,07
2 16 199 1596 9950 99,75 2 16 19 1601 9834 9962
2 20 195 1995 9750 99,75 2 20 200 1992 10046 100,79
3 4 294 391 9800 97,75 3 4 307 403 10234 9961
3 8 201 799 9700 99,88 3 8 299 7,96 9971 99,74
3 12 298 1197 9933 99,75 3 12 298 11,9 9943 9995
3 16 299 1596 9667 99,75 3 16 299 1599 99,90 99,08
4 4 396 392 9900 98,00 4 4 395 39 9892 100,67
4 8 397 79 9925 9950 4 8 400 805 10014 100,53
4 12 398 1196 9950 99,62 4 12 401 1206 10042 99,71
5 4 497 398 9940 9950 5 4 501 398 10034 9917
5 8 491 794 9820 99,25 5 8 499 799 9987 99,88

% 9836 9933 % 10009 99,99
RSD* 130 063 RSD* 165 052

RSD*: Relative standard deviation.

According to the added concentration and the con-
centration foundin samples, the SEP and PRESSval-
uesof PCR and PLStechniqueswereca culated 0.0517,
0.0268 and 0.0508, 0.0137 respectively for TRAZ,
0.0432, 0.0383, and 0.0354, 0.0280 respectively for
SERT (TABLE4).

TABLE 4: Satistical parametersinthecalibration-pre-
diction

Par ameter Method TRAZ SERT
PRESS PCR 0.0508 0.0354
PLS 0.0137 0.0280
SEP PCR 0.0517 0.0432
PLS 0.0268 0.0383
R PCR 1.0000 0.9997
PLS 0.9999 0.9996
I ntercept PCR -0.0621 -0.0195
PLS 0.001 0.001
Slope PCR 1.0015 0.9937
PLS 0.9999 0.9996

RSD*: Relative standard deviation.

Thelinear regression analysis of the added con-
centration and the concentration found inthe synthetic
mixtureswererealized for each drug and for each cali-
brationtechnique. Inthisregresson anaysis, the corre-
lation coefficient (r), intercept, dopeand relative stan-
dard deviation valueswere found satisfactory for the
proposed chemometrictechniquesin TABLE 4.Ascan
be seen, al the statistic valuesindicated that all tech-
niquesareconvenient for thedetermination of two drugs
insynthetic mixtures.

TABLE 5: Assay resultsfor the phar maceutical for mulation
(mg/tablet)

Drug PCR PLS
TRAZ
Mean + SD* 50.02+1.12 50.12+1.18
SERT
Mean = SD* 49.68+3.84 48.96+3.70

Results obtained are average of six experiments for each tech-
nique; *SD : Sandard deviation *
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A summary of theassay resultsfor the pharmaceu-
tical formulationisgiven TABLE5. Theresultsof all
methodswerevery to each other aswell astothelabel
vaueof commercid drugformulation.

CONCLUSION

Two chemometric techniquein spectrometricandy-
ss, PCRand PLS, were proposed for thesimultaneous
determination of TRAZ and SERT intheir binary mix-
tures. Thesetechniqueswere applied with great suc-
cessto two commercia pharmaceutical tablets. The
resolution of highly overlapping drug mixtureswas
achieved by the use of PCR and PL S techniques. A
sel ection of workingwavelength having high correla
tion va ueswith concentration dueto interference com-
ing from matrix sampleor additional anaytes outside
theworking range. The proposed chemometric tech-
niques can be applied for the routine analysis of two
drugsinthetablet formulaionwithout any apriori chemi-
ca separation and without time consuming.
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