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ABSTRACT

A simple and sensitive kinetic spectrofluorometric method was devel oped
for the determination of flupentixol (FPX) and Quetiapine (QTP). Themethod
was based upon oxidation of the studied drugswith cerium (V) ammonium
sulphate in acidic medium. The fluorescence of the produced Ce (I11) was
measured at 362 nm after excitation at 255 nm. The fluorescence—concen-
tration plots were rectilinear over the concentration ranges of 0.04 to 0.2
pg/mltand 0.025t0 0.6 pg/ml* withLOD of 1.7 x 102*and 7.7 x 10 pg/ml*
and LOQ of 5.2x 10* and 2.3 x 10 pg/ml*for FPX and QTP respectively.
The method was successfully applied to the analysis of commercial tablets
and ampoules. The results obtained were in good agreement with those
obtai ned with reference methods. The mean % recoveriesof FPX in tablets
and ampoules (n=5) were 100.22 + 0.75 and 99.70 + 0.58 for tablets and
ampoules respectively. The mean % recoveries of QTP in tablets (n=5)
were 101.09 + 0.74. The high sensitivity attained by the proposed method
allowed the determination of QTP in spiked human plasma. The mean %
recoveriesof QTP in spiked human plasma(n=3) were 97.43+ 0.81.
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INTRODUCTION

Flupentixol dihydrochloride [FPX], 2-[4-[3-[2-
(trifluoromethyl) thiothanthen-9-ylidene] propyl]
piperazin-1-yl] ethanol (Figure 1) acts on a subset
of dopaminereceptors. It specifically antagonizesD1
and D2 dopamine receptors (as well as serotonin).
Flupentixol decanoate ester is used as an
intramuscular depot injection as a long-acting
antipsychotic (1).

Quetiapine [QTP], 2-(2-(4-dibenzo [b,f][1,4]

thiazepine- 11-yl-1-piperaminyl) ethoxy) ethanol
(Figure 1) belongsto aseriesof neurolepticsknown as
“atypical antipsychotic”, which have, over the last four
decades, becomeincreasingly popular alternativesto ’
typical antipsychotics”, such as haloperidol. It is used
for the treatment of schizophrenia, acute maniain
Bipolar disorder.Recently, itisused totreat other dis-
orders, such as post-traumatic stress disorder,
alcoholism, anxiety disarders, hallucinations in
Parkinson’s disease patients using ropinirole, and as a
sedativefor thosewith deep disorders™.
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Figurel: Sructural formulaeof FPX 2HCl and QTP

Various methods have been published for the
determination of FPX either per seor in pharmaceuti-
ca preparationsand biologica fluids. These methods
include: spectrophotometry,>® spectrofluorometry, 4
HPLCI®9 and capillary electrophoresisand
spectrophotometry. %

Similarly, various methods have been reported for
theestimation of QTP either per seor in pharmaceuti-
cal preparationsand biol ogical fluidsviz spectropho-
tometry,*Y voltammetry,[*213 HPL C,[*+21 and capil-
lary electrophoresis.[2-2

In the present study, cerium (IV) ammonium sul-
phate has been utilized for the oxidation of the studied
drugsinacidic medium yielding an equival ent amount
of fluorescent Ce (I11) which exhibits maximum fluo-
rescence at 362 nm after excitation at 255 nm.

To the best of our knowledge, up to the present
time, nothing has been reported concerning thefluori-
metric determination of QTP either per seor in phar-
maceutica preparationsor inbiologicd fluids, thisiniti-
ated the present study.

EXPERIMENTAL

Materials and reagents: All chemicals were of
Anayticd Reagent Grade. Hupentixol (FPX 2HCI) pure
drug was kindly provided by Lundbeck Company,
England . Fluvixal tablets (labeled to contain 2 mg FPX
2HCI per tablet, batch # 06768) were obtained from
Egypt DdtaPharmaCompany, Cairo, Egypt. Fluanxol®
depot ampoules (labeled to contain 40 mg FPX
decanoate per 2 mL ampoule, batch #2050869) were
manufactured in Denmark by H. Lundbeck A/S
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Copenhagen, imported and distributed by Multipharma
Company, Cairo, Egypt. Quetiapine (QTP) puredrug
waskindly provided by MultipharmaCompany, Cairo,
Egypt. Seroque tablets (labd ed to contain 300mg QTP
per tablet, batch # 10081) were obtained from UK
Zeneca Company. Cerium (IV) ammonium sulphate
(BDH, Pool, UK), 5 x 10* M agueous solution was
freshly preparedin 0.4, 1.4 M sulphuric acid for QTP
and FPX 2HCI respectively. Sulphuric acid, (Prolabo,
France), 0.4, 1.4, 1 and 2 M agueous solutionswere
used. Plasma sampl eswere obtained from Mansoura
University Hospital, Mansoura, Egypt and were kept
frozen until useafter gentlethawing.

Apparatus. Thefluorescence spectraand measure-
mentswere performed on aPerkin-Elmer UK model
L S45|uminescence spectrometer, equi pped witha150
W Xenon arc lamp, grating excitation and emission
monochromatorsfor all measurementsand aPerkin-
Elmer recorder. Slit widthsfor both monochromators
wereset at 10 nm. A 1 cm quartz cell was used.
Samplepreparation and procedure: Stock solution
of FPX 2HCI was prepared by dissolving 10.0 mg of
thedrugin 100 mL of distilled water in ameasuring
flask and further diluting with the same solvent to get
working solutionsas gppropriate. Stock solutionof QTP
was prepared by dissolving 10.0 mg of thedrugin 10
ml of 2M H_SO,, then completingto 100 ml with dis-
tilled water inameasuring flask and wasfurther diluted
with the same sol vent to get working solutions as ap-
propriate. The standard solutionswere stablefor one
week when kept in therefrigerator.

Congtruction of calibration graph: Aliquot volumes
of FPX 2HCI or QTP standard sol utions covering the
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working concentration rangecited in TABLE 1 were
transferred into aseriesof 10 mL volumetric flasks;
followed by 1.4 ml or 1 ml of 5 x 10* M Ce (IV)
solutionfor FPX or QT Prespectively. Theflaskswere
heated in athermostatically controlled water-bath at
100°C for 20 min for FPX 2HCI. or at 80°C for 30
min. for QTPrespectively. The solutionswere cooled
and diluted to the mark with distilled water. A blank
experiment wasperformed S multaneoudy. Therdative
fluorescenceintensity (FI) of the solutionswas mea-
sured at 362 nm after excitation at 255 nm. The cor-
rected FI wasplotted vsfina concentration of thedrug
(ng/ml) to get the calibration graphs. Alternatively, the
corresponding regression equationswerederived.

Assay procedurefor FPX 2HCl and QTPintablets

Ten tablets containing FPX 2HCI or QTP were
weighed and pul verized. An accurately weighed amount
of the powder equivalent to 10.0 mg of FPX 2HCI or
QTPweretransferred into asmall conical flask and
extracted with 3x 30 ml of distilled water or with 10 ml
of 2M H_SO, solution for FPX 2HCI or QTP, respec-
tively. Theextract wasfiltered into a100 ml volumetric
flask. The conical flask waswashed with few mLs of
digtilled water for QTP. Thewashingswere passed into
the samevolumetric flask and completed to the mark
withdigtilled water. Aliquots covering theworking con-
centration range cited in TABLE 2 were transferred
into aseriesof 10 ml volumetric flasksand continued
asdescribed under “Congtruction of caibrationgraph ™.
Thenominal content of tabletswasdetermined either
fromthe previoudly plotted calibration curve or using
the corresponding regression equation.

Assay procedurefor FPX oily ampoules

The contentsof 5ampouleswere mixed well, then
an aiquot volume of themixed solution equivaent to
10.0mg of FPX decanoatewastransferredinto asepa:
rating funnel and 5 ml of 2 M NaOH was added to
liberate the base. 30 ml of 2M H,SO, was added to
dissolvetheprecipitated base. The extract wastrans-
ferred into a100 ml volumetric flask. The separating
funnel waswashed with few misof distilled water. The
washingswere passed into the samevolumetric flask
and completedtothemark with distilled water. Aliquots
covering the working concentration range cited in
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TABLE 2weretransferred into 10 ml volumetric flasks
and completed as described under “Construction of
cdibrationgraph”. Thenomind content of theampoule
was determined either from the previoudly plotted cali-
bration curve or using the corresponding regression
equation.

Assay proceduresfor spiked human plasma

One ml aliquot of human plasma spiked with
increasing quantitiesof QTP weretransferredinto a
seriesof centrifugation tubes. The contentsof thetubes
were mixed well with 1 ml of 0.1 M NaOH. The
reaction mixture was extracted with 3 x 5 ml of
diethylether and centrifuged at 2500 rpmfor 15 min.
The supernatant was collected and dried under astream
of nitrogen. Theresiduewasdissolvedin 1 ml of 2 M
H,SO,, then, the procedure was performed as
described under “General Procedure”. A blank experi-
ment was carried out simultaneously. The nominal
content of the drug was determined using the
corresponding regression eguation.

RESULTSAND DISCUSSION

Fluorescence spectraof Ce(l11)

Recently, cerrium (IV) hasbeen frequently utilized
asauseful reagent for the determination of severd phar-
maceutical compounds, such asantivirals,? psycho-
active drugs,® and aztreonam(?l,

The proposed method isbased on oxidation of the
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Figure 2 : Excitation and emission spectra of the reaction
productsinduced by oxidation with Ce(IV)in1.4M H_SO,.
(A, B)Blank Ce(IV).

(A¢, B) After addition of 1 pg mL™ flupentixal.
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studied drugswith excess cerium (1V) ammonium sul-
phatein acidic medium and measuring the equivaent
amount of Ce(111) produced fluorimetricaly. Thelater
exhibitsmaximum fluorescence at 362 nm after excita
tionat 255 nm (Figures2 and 3).
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Figure 3 : Excitation and emission spectra of the reaction
productsinduced by oxidationwith Ce(1V) in0.4M H,SO,.
(A, B) Blank Ce(IV).

(A*, B°) After addition of 0.6 pg /ml quetiapine.

Although the oxidation product of FPX isfluores-
cent yet, it doesn’t interfere with the proposed method
snceit exhibitsfluorescenceat 440 nm after excitation
at 370 nmi.,

Optimization of Experimental Conditions

The spectrofluorometric propertiesof Ce(l1l) as
well asthedifferent experimental parametersaffecting
itsformation anditsstability were carefully studied and
optimized. Suchfactorswerechangedindividudly while
the otherswere kept constant. Thesefactorsincluded
Ce(1V) concentration, type of acid and its concentra-
tion, heating time, temperature and diluting solvents.

Theinfluenceof Ce(IV) concentration on thefluo-
rescenceintensity of theresulting Ce(l11) wasstudied
using increasing concentrationsof Ce (IV) solution. It
wasfound that, maximum and constant fluorescence
intensity wasattained uponusing 7+ 1x10°M and 6+
1x10°M (final concentration) for each of FPX 2HCI
and QTP, respectively asshown in (Figure4). Higher
concentrations of Ce (1V) caused adight decreasein
thefluorescenceintensity of QTR, probably subsequent
reactionsmight occur leading to quenching of Ce(lI1).

The oxidation reactionwith Ce (IV) hasto be per-
formed in acid medium to prevent precipitation of
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Figure4: Effect of Ce(IV) ontherdativefluorescenceinten-
gty of Ce(l11) produced by:

m Flupentixol 0.2 ng /ml A Quetiapine0.2 pg /ml
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Ce(OH),. Different acids such as, sulphuric acid, hy-
drochloric acid, nitric acid and perchloric acid were
tested to determine the most suitable onefor thereac-
tion. Nitricacidisnot preferred owingto theinhibitory
effect of nitrateions on thefluorescenceof Ce (111)124,
Intheprescence of hydrochloric acid, perchloric acid
and sulphuric acid, thereaction rate and the fluores-
cenceof Ce(I1l) werefound to be high. However, hy-
drochloric acid and perchloric acid gave high blank
readings,so, sulphuric acid was sel ected for thisstudy.

Theeffect of sulphuric acid concentration onthe
fluorescenceintensity of Ce(l11) wasstudied using con-
centrationsrangingfrom0.1upto2.5M or 1.5M for
FPX or QTPrespectively (Figure5). It wasfound that,
therd ativefluorescenceintensity increased withincreas-
ing sulphuric acid concentrationupto 1.4M and 0.4 M
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Figure 5 : Effect of sulphuric acid on the relative
fluorescenceintensity of Ce(l11) produced by:
m Flupentixol 0.2 pg /ml A Quetiapine0.2 pg /ml
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for FPX and QT Prespectivey. Therefore, theseva ues
were used asthe optimum concentrations of suphuric
acidthrough out the study.

Effect of temperatureand heatingtime

Oxidation of thestudied drugswith Ce (1V) was
carried out a different temperature settings, using ather-
mostaticaly controlled water bath, ranging fromambi-
ent temperature, 40°C, 60°C, 80°C and boiling water
for periodsof timesranging from 5to40 min. Prelimi-
nary experimental resultsrevealed that, thereactionis
strongly dependent on thetemperatureand timeof heet-
ing. At ambient temperature (25 °C), the reaction pro-
ceeds slowly. However, heating the reaction mixture
was found to increase both the reaction rate and the
fluorescenceintensity of theformed Ce(l11). There-
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Figure 6: Effect of temperatureonthereativefluorescence
intengty of Ce(l11) produced by:
m Flupentixol 0.2 ng /ml A Quetiapine0.2 pg /ml
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Figure 7: Effect of heatingtimeon therelativefluorescence
intensity of Ce(l11) produced by:
m Flupentixol 0.2 ng /ml A Quetiapine0.2 pg /ml
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sultsreveal ed that the optimum temperature was 100
°C and 80 °C for FPX and QTP respectively (Figure
6). Compl ete reaction was attained upon heating for
20 min. for FPX and 30 min. for QTP, after whichthe
relativefluorescenceintensity started to decrease gradu-
aly asshownin (Figure?).

Effect of diluting solvents

Dilutionwith different solventssuch aswater, methe-
nol, acetonitrile, dimethyl sulfoxide and dimethyl
formamidewasattemped. It wasfound that, water was
thebest solvent for dilution asit gavethe highest fluo-
rescenceintensitiesand thelowest blank readings.

Analytical Performance
Validation of the proposed methods

Thevalidity of the method wastested regarding;
linearity, specificity, accuracy,
Linearity

Thefluorescence-concentration plotsfor the stud-
ied drugswererectilinear over therange 0.04—0.20
pg mLtand 0.025—-0.60 pg mL* for FPX 2HCl and

QTP, respectively. Theresultsareshownin TABLE 1
Linear regression anaysisof thedatagavethefol-

lowingequetions:
for FPX2HCI F=3.90+1237C  (r =0.9998)
andfor QTP F=0.42+770C (r =0.9999)

WhereF isfluorescenceintensity, C isthe concentra-
tion of thedrug (ug mL*) and r is correl ation coeffi-
cient.

Thelimitsof quantitation (LOQ) and thelimits of de-
tection (LOD) were calculated accordingto ICH Q2B
Recommendations.”

LOQ=10S/bandLOD=33S /b

WhereS, = standard deviation of theintercept of the
cdibration curveand
b = dopeof thecdibration curve.

LOQ werefoundtobe5.2 x 102 and 2.3 x 103
ug/mlfor FPX 2HCI and QTP, respectively and LOD
werefoundtobe 1.7 x 103 and 7.7 x 10 ug/ml for
FPX 2HCI and QTP, respectively

The proposed method was eval uated by studying
theaccuracy aspercent relative error and precision as
percent relative standard deviation. The results are
abridgedinTABLE 1.
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TABLE 1: Performancedata of the proposed method.

Parameter FPX 2HCI QTP
Concentration range (ug/ml) 0.04-0.20 0.025-0.60
Limit of detection (LOD) (ug/ml) 1.7x10°  7.7x10"
Limit of Quantitation (LOQ) (ug/ml)  52x10°  2.3x10°
Correlation coefficient (r) 0.9998 0.9999

Slope 1237 770

Intercept 3.90 0.42

Standard deviation of the residuals (Syx) 0.71 0.30

Standard deviation of theintercept (Sy) 0.64 0.18

Standard deviation of the slope (S,) 5.67 0.53

Relative standard deviation (RSD, %) 113 0.63

% RSD/ Vn (% Error) 0.51 0.22

Precision of the method wasa so eva uated by sta-
tistical analysisof theregression dataregarding stan-
dard deviation of theresiduas (Sy/x), thestandard de-
viation of theintercept (S), and the standard deviation
of theslope(S). Thesmall valuesabridgedin TABLE
1 point out to thelow scattering of the pointsaround
thecdlibration curve, thusindicating high precision of
themethod.

Satisticd andysis/Z of theresults, obtained by both
the proposed and the compari son methods,®? using
Student’s t-test and variance ratio F-test, shows no sig-
nificant difference between thetwo methodsregarding
theaccuracy and precision, respectively.

The comparison method of FPX 2HCI (5) depends
on oxidation with sodium nitriteinglacial acetic acid,
then measuring the fluorescence intensity of the
sulphoxide derivative a 440 nm after excitation at 370
nm.

The comparison method of QTR depends on
direct spectrophotometric measurement of the absor-
bance of themethanolic solution at 246 nm.

Phar maceutical Applications

The proposed method was applied to the determi-
nation of thestudied drugsintheir dosageforms.

The sdlectivity of themethod wasinvestigated by
observing any interferenceencountered from the com-
montablet excepients, such astalc, lactose, sarch, avidl,
gelatine, and magnesium stearate. These excepients
didn’t interfere with the proposed method in case of
FPX.2HCI and QTPtablets(TABLE 2). Ontheother
hand, FPX ampoul esexhibit some problemsduetoits
oily natureand had to befirstly treated with NaOH to

liberatethe basethenwith H,SO, to dissolveit.
Accuracy

Theresultsof the proposed method were compared
with those obtai ned using the comparison methods.>1%
Statistical analysis,!® of the results obtained using
Student’s t-test and variance ratio F-test revealed no
sgnificant difference between the performance of the
two methodsregarding the accuracy and precision, re-
spectively (TABLE 2).

TABLE 2 : Application of the proposed and comparison
methodstothedeter mination of flupentixol and quetiapinein
raw material and dosageforms.

Amount Amount Reference
Sample Taken found Found%  method®™?
(ng/ ml) (pg/ ml) % Recovery
1- FPX. 2HCl raw 0.04 0.0396 99.23 100.70
materid 0.08 0.0817 101.25 99.07
012 0.1180 98.33 100.35
0.16 0.1600 100.00
0.20 0.2010 100.50
Mean+SD 99.86+1.13  100.04+0.86
Student t-test 0.29 (2.45)
F-vdue 1.73(6.94)
2-Fluvixd tablets® 0.04 0.0404 101.00 100.44
(FPX 2HCI, 2 mg/ 0.08 0.0792 99.05 100.63
tablet)® 012 0.1208 100.67 99.28
0.16 0.1600 100.00
0.20 0.2008 100.40
Mean+SD 100.22+0.75 100.12+1.07
Student t-test 0.19 (2.45)
F-vdue 1.06 (6.94)
3- Fluanxol depot® 0.04 0.0400 100.00 99.12
(FPX decanoate, 0.08 0.0793 99.06 100.00
40mg/2mL ampoule)® 012 0.1192 99.32 100.48
0.16 0.1608 100.52
0.20 0.1992 99.60
Mean+SD 99.70+0.58  99.87+0.95
‘Student t-test 0.38(2.45)
F-value 141 (6.94)
4-QTPraw 0025 00254 101.60 9.12
Materia 0.05 0.501 1100.20 101.20
0.10 0.0995 99.50 99.56
0.20 0.1996 99.80
0.30 0.2997 99.90
0.40 0.4010 100.25
0.50 0.4998 99.96
0.60 0.5999 99.98
Mean+SD 100.15+0.63 99.96+1.09
Student t-test 0.26 (2.26)
F-vdue 3.03(4.74)
(Continued)
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Amount Amount Reference
Sample Taken found Found%  method®?
(ng/ ml) (pg/ ml) % Recovery
5-Seroquel tablets  0.20 0.203 101.30 101.25
(QTP, 300 mg/ 0.30 0.305 101.75 99.60
tablet)® 0.40 0.401 100.30 100.85
0.50 0.509 101.78
0.60 0.608 100.30
Mean+SD 101.30+1.4 101.25+1.5
Student t-test 0.05 (2.45)
F-value 1.07 (6.94)

N.B.:

- Figures between parenthesis are the tabulated t and F values
respectively at p = 0.05.

aF|uvixal tablets (labeled to contain 2 mg FPX 2HCI per tablet,
batch # 06768) were obtained from Egypt Delta Pharma
Company.

> Fluanxol® depot ampoules (labeled to contain 40 mg FPX
decanoate per 2 mL ampoule, batch # 2050869) wer e manufac-
tured in Denmark by H. Lundbeck A/S — Copenhagen then
imported and distributed by M ultipharma Company.

°Seroquel tablets (labeled to contain 300 mg QTP per tablet,
batch # 10081) wer e obtained from UK Zeneca Company.

Robustness of the method

Therobustnessof the proposed method isdemon-
strated by the constancy of thefluorescenceintensity
with thedeliberated minor changesinthe experimentd
parameterssuch as, volumeof 5x10“*M Ce(1V), 1.4
+0.1 ml, 1 £0.1 ml for FPX 2HCl and QTP, respec-
tively and changein the concentration of sulphuricacid,
14+0.1M,0.4+0.1 M for FPX and QTP, respec-
tively. Theseminor changesthat may take placeduring
theexperimenta operationdidn’t affect the fluorescence
intengty.

Co-administered drugs

Co-adminigtered drugs such asimipramine showed
a dlight positive interference. On the other hand,
clozapine, sertralineandtriprolidineintroduced nega
tiveinterference and decrease thefluorescenceintens-

TABLE 3 : Tolerance limits of Co-administered drugs
causing 3% relative error for a sample of quetiapine
0.3 pg/ml.

Drug %Fluorescence %Changein Tolerance limit

intensity fluor escence (ng/ml)
Quetiapine 100.00 - -
Clozapine 57.91 -42.09 0.051
Imipramine 224.18 +124.18 0.013
Sertraline 21.19 -78.81 0.142
Triprolidine 35.82 -64.18 0.084

> Full Paper

tiesof the produced Ce(l11). Thetolerancelimitswere
cal cul ated asthe concentration causing 3% relativeer-
ror for asampleof QTPO0.3 ug/ml (TABLE 3).

Biological applications

Thehigh sengitivity of the proposed method alowed
the in-vitro determination of QTP in spiked human
plasma.

QTPisreadily absorbed from the gastrointestinal
tract. The mean plasmatherapeuticlevel isabout 0.4
ug/ml,, Thisvauelieswithintheworking concentra-
tion range of the proposed method. The extraction pro-
cedure described by Zhou et al .,* was adopted here.

Accuracy and precision

Theintra-day precisonwaseva uated through rep-
licateanaysisof plasmasamples spiked with different
concentrations of QTP ranging from 0.05-0.2 pg/ml.
Themean % recovery of QTPin spiked human plasma
sampleswas97.43+0.81. The results are abridged in
TABLEA4.

Theinter-day precisonwaseva uated through rep-
licateandysisof plasmaspiked with 0.1 ug ml* of QTP
on three successivedays. The mean percentagerecov-
erieswas 99.23+ 1.63. This indicates the high accu-
racy of the proposed method. Theresultsare abridged
inTABLEA4.

The proposed method isspecificfor QTPin pres-
enceof itsdegradation product (quetiapine sulfoxide).24

TABLE 4: Spectrofluorimetric determination of quetiapine
in spiked human plasma.

Precision Day Amount Amount
test number added found % Recovery
(ng/ml)  (pg/ml)
1- Intra-day 0.05 0.0490 98.00
0.10 0.0978 97.80
0.20 0.1930 96.50
Mean+S.D. 97.43+0.81
2- Inter—day 1% 0.10 0.0989 98.90
2" 0.10 0.1012 101.00
3¢ 0.10 0.0978 97.80
MeantS.D. 99.23+1.63

Soichiometry of thereaction

Thestoichiometry of thereaction betweenthestud-
ied drugsand cerric (1V) wasstudied adopting thelim-
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iting logarithmic method.®? Thefluorescenceintensi-
tiesof theCe (I11) were dternatively measured in the
presenceof excessCe(1V) and thestudied drugs. Plots
of log[drugs] vslogFandlog[Ce(1V)] vslog F gave

. .

2.0+

1.5+

Log F

1.0+
0.5+

0.0
8.0

75 -TD A5 Y.

Log [drug]
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sraight lines, thevauesof thed opeswere0.975: 0.915
for FPX 2HCI : Ce(1V) and 0.982 : 1.262 for QTP
Ce (IV) (Figure 8). Hence, it is concluded that, the
molar reactivity of thereactionis1: 1inboth cases.
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Figure 8: Soichiometry of thereaction between each of flupentixol and quetiapinewith Ce (1) adoptinglimitinglogarithmic

method.
(A) Log[drug] vslogF. (B) Log[Ce(IV)] vslogF.
m Flupentixol A Quetiapine

Based on the observed molar reactivity of there-
action of both drugswith Ce™ and by anal ogy to previ-
ousreports,® it isassumed that the thioether group -

OH

f

N

S- inboth compoundsis oxidized to the corresponding
sulphoxides.™ Proposal sfor the reaction pathwaysare
showninthefollowing schemes:

OH

f

N

[ R +CE* +HO———> [ X +cede2nt

(0]

Scheme 1: Theproposal for thereaction pathway between flupentixol and Ce (V).

@

+Ce** + HO——» @?3

N o Y

OH

+Cet¥+2H*

Scheme2: Theproposal for thereaction pathway between quetlapmeand Ce(IV).
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CONCLUSION

The present study describes a sensitive spectrof-
luorometric method for thedetermination of FPX 2HCI
and QTPintabletswithout interferencefrom common
tabl et excepients. Hence, it can be applied for therou-
tinequdity control of thestudied drugseither inbulk or
in their corresponding dosage forms. The proposed
method coul d be successfully adopted to the determi-
nation of quetiapinein spiked human plasmasamples.
The methodol ogy appearsto be straight forward and
theresultsare relevant. From the economic point of
view, the proposed method issimple, rapid and inex-
pensive. Besides, theuse of water asdiluting solventis
afurther advantage. So, it isconsidered asagood al-
ternativeto the other reported methods and to the high
cost HPLC methods.
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