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ABSTRACT

A precise and feasible reversed-phase high-performance liquid chromatographic
method for the determination of an antipsychotic drug quetiapine fumarate (QTF) in
pharmaceuticals and spiked human urine sample has been developed and validated. The
analysis was carried out using a ODS (250 mm X 4.6 mm i.d., 5 pm particle size)
chromatopack column. Mobile phase containing a mixture of acetonitrile and 0.1%
phosphate buffer (pH 3.1) (40:60) was pumped at a flow rate of 1 mL/min with UV
detection at 240 nm at ambient column temperature (25 °C). The method showed good
linearity in the range of 0.09 — 18 pg/mL QTF with limits of detection (LOD) and
quantification (LOQ) values of 0.03 and 0.09 ug/mL, respectively. The suggested
method was successfully applied for the analysis of QTF in bulk drug, tablets and
human urine with average recoveries of 100.06, 100.26 and 98.83%, respectively. The
intra- and inter-day RSD values were less than 5%. The method is accurate, precise,
sensitive and selective for routine analysis in quality control laboratories.
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Introduction

Quetiapine fumarate (QTF), a dibenzothiapine
derivative, chemically known as 2-(2-(4-dibenzo [b,f]
[1,4] thiazepine-11-yl-1-piperazinyl) ethoxy)ethanol,
fumaric acid (1 : 2 salt) (Fig. 1) is one of the most
recent “atypical” antipsychotic drugs!'). It is used in
the treatment of schizophrenia and of mania
associated with bipolar disorders 31, It is reported to
have affinity for serotonin, histamine, and adrenergic
receptors, as well as dopamine D, receptors [*),

Several methods have been reported for the
quantitative determination of quetiapine in biological
samples and include HPLC with UV detection P

chemiluminescence spectrometry [ ], electrospray
ionization MS "'l and tandem MS/MS detection !'*
21 UPLC with tandem MS detection 2" *%, GC 1% 24
and voltammetry *). QTF is not official in any
pharmacopoeia. Methods based on different
techniques such as titrimetry®® *”, potentiometry!*®!
spectrophotometry®” #2*! polarography™¥, capillary
zone electrophoresis™ **), HPTLCP®*") and HPLCP*
I have earlier been employed for the determination
of QTF in pharmaceuticals.
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Fig. 1. Structure of QTF

Of the various chromatographic techniques reported
for the determination of QTF in body fluids %, only
the GC-MS method **! is devoted to urine sample.
The RP-HPLC method developed by Radhakrishnan
et al®, uses a column temperature of 40 'C and
limited to the identification of the related substances
in QTF. There is only one article dealing with the
HPLC assay of QTF in tablets ), but is less sensitive
with a linear range of 10-100 pg/mL QTF. Even the
report of Belal et al ! deals with the determination of
QTF in human plasma and tablets, thus necessitating
feasible method for the quantification of QTF in
urine. In this report, development and validation of a
reliable assay procedure for QTF in urine and

pharmaceutical formulations is described; it uses
HPLC with UV detection at 240 nm.

Materials and Methods

Chromatographic analyses were carried out using
Alliance Waters HPLC system equipped with
Alliances 2657 series low pressure quaternary pump,
a programmable variable wavelength UV-visible
detector, Waters 2996 photodiode array detector and
auto sampler. Data were collected and processed
using Waters Empower 2.0 software.

All reagents used were HPLC grade. QTF pure drug
was kindly provided by Cipla India Ltd, Bangalore,
India, as a gift and used as received. Qutipin-200 and
Qutipin-100 (both from Sun Pharmaceuticals Ltd,
India) tablets were purchased from local market.
Orthophosphoric acid (Rankem, Bangalore, India),
acetonitrile (Labscan Asia Co. Ltd, Bangkok,
Thailand) and de-ionized water were used in the
investigation. Urine sample was obtained from a 34
years old healthy male.

Chromatographic conditions

Phosphate buffer (pH 3.1) was prepared by adding
0.02 M NaOH to 0.1% orthophosphoric acid in water
and adjusting the pH using pH meter. The analysis
was carried out on a chromatopack ODS column (250
mm x 4.6 mm i.d.,, 5 pum particle size). A solution
containing a mixture of acetonitrile and phosphate
buffer of pH 3.1 (40:60) was used as mobile phase.
The flow rate was 1 mL/min, the detector wavelength
was set at 240 nm and the injection volume was 20
pL.

General Procedures
Procedure for preparation of solutions

A stock standard solution of 200 pg/mL QTF was
prepared in diluent solution which is a mixture of
acetonitrile and phosphate buffer (pH 3.10) (50:50).
Working solutions were prepared by diluting the
stock solution with the mobile phase.

Procedure for preparation of calibration curves

Working solutions equivalent to 0.09-18.0 pg/mL
QTF were prepared by serial dilutions of aliquots of
the stock solution. Aliquots of 20 uL. were injected
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(triplicate) and eluted with the mobile phase under
the reported chromatographic conditions. The
average peak area versus the concentration of QTF in
ug/mL was plotted. Alternatively, the corresponding
regression equation was derived using mean peak
area-concentration data and the concentration of the
unknown was computed from the regression
equation.

Procedure for analysis of dosage forms

Twenty tablets were accurately weighed, finely
pulverized using a mortar and pestle. An amount of
tablet powder equivalent to 20 mg QTF was weighed
and transferred into a 100 mL volumetric flask, 50
mL of diluent solution was added and was sonicated
for 20 min in an ultrasonic bath to complete
dissolution of the QTF, and the mixture was then
diluted to the mark with the diluent, mixed well and
filtered through Whatman No. 42 filter paper.
Aliquots of this solution were successively diluted
with the mobile phase and then subjected to analysis
as per the general procedure described for the
calibration curve. The nominal content of the tablets
was obtained from the calibration graph or from the
regression equation.

Procedure for analysis of spiked human urine

Ten milligrams of pure QTF was taken in a 50 mL
volumetric flask containing 5 mL of drug free urine,
5 mL of diluent solution and 25 mL of acetonitrile.
The content was mixed well and the volume was
brought up to mark with water. The solution was
filtered through Whatman No. 42 filter paper. A 20
pL aliquot was injected in triplicate and eluted with
the mobile phase under the reported chromatographic
conditions. The concentration of QTF was found
using the area versus concentration plot or regression
equation and the percentage recovery of QTF was
calculated.

Results and Discussion

The proposed method permits the quantitation of
QTF in commercial tablets and in human urine. In
order to obtain good linearity, sensitivity and
selectivity, the method was optimized and validated
according to the Guidance of Bioanalytical Method
Validation ™. Figure 2 shows a chromatogram
indicating good peak of QTF (tg = 3.828 min) under
the optimized conditions.

LSTEN
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Fig. 2. A chromatogram showing QTF from pure drug (14
pg/mL)

Method Optimization

A well defined symmetrical peak and good results
were obtained upon measuring the response of eluent
under the optimized conditions after thorough
experimental trials that could be summarized as
follows:

Mobile phase composition

Several modifications in the mobile phase
compositions were made in order to study the
possibilities of changing the selectivity of the
chromatographic  system. These modifications
included the change of the type and ratio of organic
modifier, the pH and strength of phosphate buffer.
The results obtained are shown in Table 1.
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Table 1. Effect of ratio of organic modifier, pH and ionic strength of buffer on the number of theoretical plates

Number of Number of Number of

Ratio (A/B)? theoretical pH of the medium theoretical %H;3PO, theoretical

plates (N) plates (N) plates (N)
60/40 3562 2.0 5162 0.050 2576
50/50 4361 2.5 5432 0.075 3896
45/55 5714 3.0 5611 0.100 5796
40/60 5796 3.1 5793 0.125 5798
30/70 1706 3.2 5714 0.150 5795
3.5 4361 0.200 5786
4.0 2717 0.250 5780

?A. acetonitrile and B. phosphate buffer
Ratio of organic modifier

The effect of ratio of organic modifier on the
selectivity and retention time of the test solute was
investigated using mobile phases containing 30-60%
acetonitrile. Table 1 shows that 40% acetonitrile was
the best, giving well defined peak with more number
of theoretical plates.

Effect of pH and ionic strength of buffer

The effect of pH of the mobile phase on the
selectivity and retention time of the test solute was
investigated using mobile phases of pH ranging from
2.0-4.0. The results (Table 1) revealed that pH 3.10
was most appropriate and giving well defined peak
with more number of theoretical plates. At lower and
higher pH non-symmetrical peak and smaller number
of theoretical plates were observed. Therefore, pH
3.1 was fixed as optimum. The same trend was
observed after making alteration in the ionic strength
of the buffer and 0.1% phosphate buffer was used as
working buffer throughout the investigation. The

results of these observations are also presented in
Table 1.

Validation of the Method
Linearity

Working standard solution of QTF (200 pg/mL) was
appropriately diluted with the diluent to obtain 0.09-
18 pg/mL QTF. A 20 pL of each solution was
injected in triplicate onto the column under the
operating chromatographic conditions described
above. The least squares method was used to
calculate the slope, intercept and the correlation
coefficient (r) of the regression line. The relation
between mean peak area Y (n=3) and concentration,
X expressed by the equation Y = 4924947 X +
4530.54 (> = 0.9999), was linear. A plot of log peak
area Versus log concentration was a straight line with
the slope of 1.1135 and this coupled with a high
value of the correlation coefficient (r>0.999)
indicated excellent linearity between mean peak area
and concentration in the range 0.09-18.0 pg/mL QTF.
Statistical data are presented in Table 2.
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Table 2. Regression and Sensitivity parameters

Parameters Value
Linearity range, pg/mL 0.09-18.0
Regression (Y =a + bX)
Slope (b) 49249.47
Intercept (a) 4530.54
Standard deviation of intercept (S,) 3889.90
Standard deviation of Slope (S;) 224.76
Correlation co-efficient (r) 0.9999
Limit of detection (LOD, pg/mL ) 0.03
Limit of quantification (LOQ, pg/mL) 0.09
Variance (Sa’) 1.512 x 10’
4081.2
+1S, /+/n !
235.82

+1S, /4/n

Y = a+bX, where Y is the area and X concentration in pg/mL.

+ tSa / \/ﬁ =confidence limit for intercept, * tSb / \/ﬁ =confidence limit for slope.

Limits of quantification (LOQ) and detection
(LOD)

The LOD and LOQ were calculated using signal-to-
noise ratio method which in according to Guidance of
Bioanalytical Method Validation . LOD was taken
as the concentration of the analyte where the signal-
to-noise ratio was 3, and it was found to be 0.03
ug/mL. LOQ defined as the analyte concentration at a
signal-to-noise ratio of 10 and it was 0.09 pg/mL.

Selectivity

A systematic study was performed to determine the
effect of matrix by analyzing the placebo blank and
synthetic mixture containing QTF. A placebo blank
of the composition: starch (10 mg), acacia (15 mg),
hydroxyl cellulose ( 10 mg), sodium citrate (10 mg),
talc (20 mg), magnesium stearate (15 mg) and
sodium alginate (10 mg) was made and its solution
was prepared as described under ‘tablets’, and then
subjected to analysis. Figure 3, a chromatogram
obtained for placebo solution does not show any
interference from the above substances. To assess the
role of the inactive ingredients on the assay of QTF, a
synthetic mixture was separately prepared by adding
10 mg of QTF to the placebo mentioned above. The
drug was extracted and solution prepared as
described under the general procedure for tablets.
The solutions after appropriate dilution were
analyzed following the recommended procedure. The

peak area value resulting from 14 pg/mL QTF
solution had nearly the same as that obtained for pure
QTF solutions of identical concentration. This
unequivocally demonstrated the non-interference of
the inactive ingredients in the assay of QTF. Further,
the slopes of the calibration plots prepared from the
synthetic mixture solutions were about the same as
those prepared from pure drug solutions. Method
selectivity was checked by comparing the
chromatograms obtained for placebo blank (Fig 2),
pure QTF solution (Fig 3), synthetic mixture and
tablet  solution. An  examination of the
chromatograms of the above solutions revealed the
absence of peaks due to additives present in tablet
preparations.

Fig. 3. A chromatogram obtained from placebo blank
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Precision and Accuracy

Method precision was evaluated from the results of
seven independent determinations of QTF at three
different concentrations, 5.0, 10.0 and 15.0 pg/mL on
the same day. The inter-day and intra-day relative
standard deviation (RSD) values for peak area and
retention time for the selected concentration of QTF
were less than 2.52 and 2.4%, respectively. The
method accuracy, expressed as relative error (%RE)

Table 3. Intra-day and Inter-day Accuracy and Precision

was determined by calculating the percent deviation
found between concentrations of QTF injected and
concentrations found from the peak area. This study
was performed by taking the same three
concentrations of QTF used for precision estimation.
The intra-day and inter-day accuracy (expressed as
%RE) was less than 4% and the values are compiled
in Table 3.

QTF Intra-day accuracy and precision Inter-day accuracy and precision
Injected,
wg/mL QTF found?, %RE %RSD %RSD® QTF found?, %RE %RSDP %RSD®
pg/mL pg/mL
5.00 5.09 1.85 1.70 1.26 5.19 3.80 2.26 1.81
10.00 10.09 0.95 1.63 2.41 10.13 1.30 1.92 0.98
15.00 15.35 2.34 2.52 2.68 15.42 2.80 2.40 1.06

#Mean value of seven determinations
"Based on peak area
“Based on retention time

Robustness

To determine the robustness of the method small
deliberate changes in the chromatographic conditions
like detection wavelength and column temperature
were made, and the results were compared with those
of the optimized chromatographic conditions. For
each varied parameter and respective values of area,
%RSD values were evaluated. The results indicated
that changing the detection wavelength (1 nm) had
little effect on the chromatographic behavior of QTF
with RSD value of 1.42. However, the alteration in
the column temperature (¥1 'C) had no significant
effect.

Method Application
Application to dosage forms

The developed and validated method was
successfully applied to the assay of QTF in
commercial tablets. The average percent recoveries
of different concentrations were based on the average
of three replicate determinations. The results were
statistically compared with the reference method
which is a UV spectrophotometric method for the

determination of QTF in water at 290 nm. Student-t
test and variance ratio F-test *'! were used to evaluate
the accuracy and precision, respectively, and the
results are in good agreement. Therefore, the
proposed method can be adopted as a routine quality
control procedure for the assay of QTF.

Application to spiked human urine sample

The developed and validated method was
successfully applied to determine QTF in spiked
urine sample with satisfactory recovery. The recovery
of QTF from urine sample was measured under the
procedure as described above. The recovery for QTF
in spiked human urine analysis was calculated at
three concentrations (2.0 pg mL™, 9.0 pg mL™ and
16.0 ug mL™). The recovery for QTF-spiked human
urine sample was in the range of 95.66 — 103.1%
with standard deviation values of less than 3%.

Recovery study

To further assess the accuracy and reliability of the
method, recovery studies via standard addition
procedure was performed. To the pre-analyzed tablet
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powder, pure QTF was added at three levels and the
total was found by the proposed method. Each test
was triplicated. When the test was performed on 200
and 100 mg tablets, the percent recovery of pure QTF
was in the range of 97.20 — 103.4 with standard

Table 4. Results of recovery study by standard addition procedure

deviation values of 0.52 -1.25. The results indicated
that the method is very accurate and common
excipients in tablet preparations did not interfere. The
results are complied in Table 4.

Tablet QTi g/l ntlaLblet, Pure }?;fn Edded, Total found, pg/mL PureP(g;FClZ;teiogged*,
5.0 2.5 7.62 99.6:0.52
Qutipin 200 5.0 5.0 10.21 101.6+1.02
5.0 10.0 15.47 103.4+1.25
5.0 25 7.36 97.60+0.60
Qutipin 100 5.0 5.0 9.88 99.20+0.56
5.0 10.0 14.93 100.1+1.02

*Mean value of three determinations

Conclusions

The proposed method for the determination of
quetiapine fumarate based on the use of liquid
chromatography with UV detection was shown to be
reliable, simple, sensitive and accurate and precise.
Moreover the method is fast and feasible. The
proposed method uses a simple mobile phase
compared to the multi-component mobile phase in
many reported methods. The separation and
determination was achieved at an ambient
temperature. This, itself offers the advantages of low
column back pressure, good peak shape, improved
column efficiency, higher theoretical plates and
consistent retention time. The proposed procedure
was successfully applied for the assay of QTF in
spiked human urine without any interference from
other products present in the urine and it seems to be
very promising for the therapeutic drug monitoring of
patients undergoing chronic treatment with
quetiapine.

Conflict of interest

Authors certify that no actual or potential
conflict of interest in relation to this article
exists.

Acknowledgements

Authors are heartily thankful to Cipla Ltd, Bangalore,
India, for providing pure quetiapine fumarate sample.
Authors also thank the University of Mysore,
Mysore, India, for providing facilities to carry out
this work. One of the authors (NRP) is grateful to JSS
Mahavidyapeetha, Mysore, India, for providing
opportunity to carry out the research work.

References

[1] Raggi MA, Mandrioli R, Pucci V, Sabbioni C.
Medicinal Chemistry Reviews-online. 2004;1:299-316.

Copyright © 2013 by Kermanshah University of Medical Sciences

JRPS, 2013, 2(2), 131-139| 137



Vinay et al.

[2] Matrindale: The complete Drug Reference.
Electronic Version; S. Sweetman, Ed.; Pharmaceutical
Press; London, 2006.

[3] Cheer SM, Wagstaff AJ. Quetiapine. A review of
its use in the management of schizophrenia. CNS
Drugs. 2004;18:173—-199.

[4] Nemeroff CB, Kinkead B, Goldstein J.
Quetiapine:preclinical studies, pharmacokinetics, drug
interactions, and dosing. J. Clin. Psychiatry.
2002;63:5-11.

[5] Belal F, Elbrashy A, Eid M, Nasr JJ. Stability-
indicating HPLC method for the determination of
quetiapine: application to tablets and human plasma. J.
Liquid. Chromatogr. Rel. Technol. 2008;31:1283—
1298.

[6] Davis PC, Wonga AJ, Gefvertb O. Analysis and
pharmacokinetics of quetiapine and two metabolites in
human plasma using reversed-phase HPLC with
ultraviolet and electrochemical detection. J. Pharm.
Biomed. Anal. 1999;20:271-282.

[7] Sachse J, Koéller J, Hartter S, Hiemke C. Automated
analysis of quetiapine and other antipsychotic drugs in
human  blood by  high  performance-liquid
chromatography ~ with  column-switching  and
spectrophotometric ~ detection. J. Chromatogr B.
2006;830:342-348.

[8] Saracino MA, Mercolini L, Flotta G, Albers LJ,
Merli R, Raggi MA. Simultaneous determination of
fluvoxamine isomers and quetiapine in human plasma
by means of high-performance liquid chromatography.
J. Chromatogr. B: Anal. Tech. Biomed. Life. Sci.
2006;843:227-233.

[9] Mandrioli R, Fanali S, Ferranti A, Raggi MA.
HPLC analysis of the novel antipsychotic drug
quetiapine in human plasma. J. Pharm. Biomed. Anal.
2002;30:969-977.

[10] Frahnert C, Rao ML, Grasmader K. Analysis of
eighteen antidepressants, four atypical antipsychotics
and active metabolites in serum by liquid
chromatography: a simple tool for therapeutic drug
monitoring. J. Chromatogr. B. 2003;794:35-47.

[11] Hasselstroem J, Linnet K. Fully automated on-line
quantification of quetiapine in human serum by solid
phase extraction and liquid chromatography. J.
Chromatogr. B: Anal Technol Biomed Life Sci.
2003;798:9-16.

[12] Li WB, Xue YZ, Zhai YM, Zhang J, Guo GX,
Wang CY, Cai ZJ. Determination of quetiapine
fumarate in serum by HPLC with ultraviolet detection.
Yaowu Fenxi Zazhi. 2003;23:247-251.

[13] Bellomarino SA, Brown AJ, Conlan XA, Barnett
NW. Preliminary evaluation of monolithic column
high-performance liquid chromatography with tris(2,2'-
bipyridyl)ruthenium(Il) chemiluminescence detection

Copyright © 2013 by Kermanshah University of Medical Sciences

for the determination of quetiapine in human body
fluids. Talanta. 2009;77:1873-1876.

[14] Li KY, Cheng ZN, Li X, Bai XL, Zhang BK,
Wang F, Li HD. Simultaneous determination of
quetiapine and three metabolites in human plasma by
high-performance liquid chromatography-electrospray
ionization mass spectrometry. Acta. Pharmacol. Sin.
2004;25:110-114.

[15] Zhou ZL, Li X, Li KY, Xie ZH, Cheng ZN, Peng
WX, Wang F, Zhu RH, Li HD. Simultaneous
determination of clozapine, olanzapine, risperidone and
quetiapine in plasma by high-performance liquid
chromatography-electrospray ionization mass
spectrometry. J. Chromatogr B: Anal. Technol.
Biomed. Life. Sci. 2004;802:257-262.

[16] Li Z, Tan ZR, Ouyang DS, Wang G, Wang LS,
Zhou G, Guo D, Chen Y, Zhou HH. HPLC - MS/MS
determination of quetiapine in human plasma. Yaowu
Fenxi Zazhi. 2008;28:706—708.

[17] Lin SN, Chang Y, Moody DE, Foltz RL. A liquid
chromatographic-electrospray-tandem mass
spectrometric method for quantitation of quetiapine in
human plasma and liver microsomes: application to a
study of in vitro metabolism . J. Anal. Tox.
2004;28:443-448.

[18] Barrett B, Holcapek M, Huclova J, Borek-
Dohalsky V, Fejt P, Nemec B, Jelinek 1. Validated
HPLC-MS/MS method for determination of quetiapine
in human plasma. J. Pharm. Biomed. Anal.
2007;44:498-505.

[19] Nirogi R, Bhyrapuneni G, Kandikere V,
Mudigonda K, Ajjala D, Mukkanti K. Sensitive liquid
chromatography tandem mass spectrometry method for
the quantification of Quetiapine in plasma. Biomed.
Chromatogr. 2008;22:1043—-1055.

[20] Tan A., Pellerin B., Couture J. and Vallée F. An
automated SPE extraction method for the rapid analysis
of quetiapine in human EDTA K2 plasma by
LC/MS/MS. SFBC Anafarm
.http://www.aapsj.org/abstracts/AM_2006/staged/AAP

S2006-000989.PDF

[21] Li KY, Zhou YG, Ren HY, Wang F, Zhang BK,
Li HD. Ultra-performance liquid chromatography—
tandem mass spectrometry for the determination of
atypical antipsychotics and some metabolites in in vitro
samples. J. Chromatogr. B. 2007;850:581-585.

[22] Tu JY, Xu P, Xu DH, Li HD. UPLC-MS-MS
analysis of quetiapine and its two active metabolites, 7-
hydroxyquetiapine and 7-hydroxy- N-
dealkylquetiapine, in rat plasma and cerebrospinal
fluid. Chromatographia. 2008;68:525-532.

[23] McMullin MM. Development of a gas
chromatographic method for the determination of
quetiapine in human serum, and a report of patient
values. Ther. Drug. Monit. 1999;21:459-459.

JRPS, 2013, 2(2), 131-139| 138



[24] Atanasov VN, Kanev KP, Mitewa MI. Detection
and identification of atypical quetiapine metabolite in
urine. Central Europ. J. Med. 2008;3:327-331.

[25] Ozkan SA, Dogan B, Uslu B. Voltammetric
analysis of the novel atypical antipsychotic drug
quetiapine in human serum and urine. Microchim.
Acta. 2006;153:27-35.

[26] Rajendraprasad N, Basavaiah K, Vinay KB. Ion-
pair titrimetric assays of quetiapine fumarate in
pharmaceuticals using sodium tetraphenylboron and
sodium lauryl sulphate. Thai J. Pharm. Sci.
2011;35:89-97.

[27] Vinay KB, Revanasiddappa HD, Ramesh PJ,
Rajendraprasad N.  Titrimetric and  sensitive
spectrophotometric methods for the assay of quetiapine
fumarate in pharmaceutical formulations. Chem. Ind.
Chem. Eng. Q. 2011;17:99-106.

[28] Vinay KB, Revanasiddappa HD, Rajendraprasad
N. Potentiometric determination of quetiapine fumarate
in pharmaceutical formulations. Port. Electrochim.
Acta. 2010;28:299-308.

[29] Rajendraprasad N, Basavaiah K, Vinay KB.
Extractive  spectrophotometric ~ determination  of
quetiapine fumarate in pharmaceuticals and spiked
human urine. Croatica Chemica Acta. 2012;85:9-17.
[30] Rajendraprasad N, Basavaiah K, Vinay KB.
Sensitive and selective extraction-free
spectrophotometric ~ determination of  quetiapine
fumarate in pharmaceuticals using two sulphonthalein
dyes. J. Preclin. Clin. Res. 2010;4:24-31.

[31] Basavaiah K, Rajendraprasad N, Ramesh PJ,
Vinay KB. Sensitive ultra violet spectrophotometric
determination of  quetiapine fumarate in
pharmaceuticals. Thai J. Pharma. Sci. 2010;34:146—
154.

[32] Fursule RA, Rupala DK, Mujeeb Gulzar Khan
Md, Shirkhedkar AA, Surana SJ. Determination of
quetiapine fumarate and cilostazol in bulk and tablet by
uv-spectrophotometry. Biosci. Biotechnol. Res. Asia.
2008; 05: http://www.biotech-
asia.org/display.asp?id=429,

[33] Pucci V, Mandrioli R, Ferranti A, Furlanetto S,
Raggi MA. Quality control of commercial tablets
containing the novel antipsychotic quetiapine. J.
Pharm. Biomed. Anal. 2003;32:1037-1044.

[34] El-Enany N, El-Brashy A, Belal F, El-Bahay N.
Polarographic analysis of quetiapine in
pharmaceuticals. Port. Electrochim. Acta.
2009;27:113-125.

[35] Hillaert S, Snoeck L, van den Bossche W.
Optimization and validation of a capillary zone
electrophoretic method for the simultaneous analysis of
four atypical antipsychotics. J.  Chromatogr.
2004;1033:357-362.

Copyright © 2013 by Kermanshah University of Medical Sciences

Reversed Phase High Performance Liquid Chromatographic Method for ...

[36] Dhandapani B, Somasundaram A, Raseed SH,
Raja M, Dhanabal K. Development and validation of
HPTLC method for estimation of quetiapine in bulk
drug and in tablet dosage form. Int. J. PharmTech Res.
2009;1:139-141.

[37] Skibinski R, Komsta %., Kosztyta I. Comparative
validation of quetiapine Determination in tablets by
NP-HPTLC and RP-HPTLC with densitometric and
videodensitometric detection. J. Planar Chromatogr.
Modern TLC. 2008;21:289-294.

[38] Radha Krishna S, Rao BM, Someswara Rao N. A
validated stability indicating hplc method for the
determination of related substances in quetiapine
fumarate. Rasayan J. Chem. 2008;1:466—474.

[39] Fu CM, Wang RZ. Reversed phase-HPLC
determination of quetiapine fumarate in tablets.
Zhongguo Xinyao Zazhi. 2002;11:144—146.

[40] Guidance for Industry Bioanalytical Method
Validation, US department of Health and Human
Services. Food and Drug administration (2001) Centre
for Drug Evaluation and Research. Rockville, MD,
May, http://www.fda.gov/eder/guidance/4252nl.pdf.
[41] Inczedy J., Lengyel T. and Ure A.M. IUPAC
Compendium of Analytical Nomenclature : Definitive
Rules, Blackwell Science Inc., 1998, Boston.

JRPS, 2013, 2(2), 131-139| 139



