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Abstract A sensitive and simple spectrofluorimetric meth-
od has been developed and validated for the determination
of the antidepressant paroxetine HCl (PXT) in its dosage
forms. The method was based on coupling reaction of PXT
with 4-chloro-7-nitrobenzo-2- oxa-1,3-diazole (NBD-Cl) in
an alkaline medium (pH 8) to form a highly fluorescent
derivative that was measured at 530 nm after excitation at
460 nm. The factors affecting the formation and stability of
the reaction product were carefully studied and optimized.
The fluorescence–concentration plot is rectilinear over the
range 0.2-6 μg/mL with LOD of 0.08 μg/mL and LOQ of
0.24 μg/mL respectively. The method was applied to the
analysis of commercial tablets and the results were in good
agreement with those obtained using the reference method.
The mean percentage recoveries for paxetin and xandol
tablets were 101.27±1.79 and 101.33±1.19 respectively. A
proposal of the reaction pathway was postulated.

Keywords Paroxetine HCl . 4-chloro-7-nitobenzo -2-oxa-
1,3-diazole (NBD-Cl) . Spectrofluorimetry . Dosage forms

Introduction

Paroxetine (PXT) is known as (3S,4R)-3-[(1,3-Benzo-
dioxol-5-yloxy)methyl]-4-(4-fluorophenyl) piperidine hy-
drochloride (Fig. 1) [1]. It is a phenylpiperidine derivative
and it is considered as selective serotinine reuptake
inhibitor (SSRI) with actions similar to tricyclic antide-

pressants. It is useful in the treatment of depression, as
generalized anxiety, obsessive-compulsive, panic disorder
and social anxiety disorder [2]. Several methods have been
reported concerning the analysis of PXT including: HPLC
[3–7], voltammetry [8, 9], Gas Chromatography, GC [10–
12], capillary electrophoresis [13] and spectrophotometry
[14–17].

4-Chloro-7-nitrobenzo-2-oxa-1,3-diazole (NBD-Cl)
has been used as a derivatizing reagent for the spectro-
fluorimetric determination of many amino compounds of
pharmaceutical interest [18–21]. The reaction of NBD-Cl
with PXT has been investigated spectrophotometrically
[14] only. Therefore, there is a need for more sensitive
method for the determination of PXT in its dosage forms
such as its reaction with NBD-Cl. The fluorimetric
reaction product was measured at 530 nm after excitation
at 460 nm.

Experimental

Apparatus

The spectrofluorimetric measurements were made using
Perkin Elmer LS 45 Luminescence Spectrometer equipped
with 150 Watt Xenon arc lamp and quartz cell (1 cm).

Materials and reagents

All reagents and solvents were of Analytical Reagent Grade.

– Paroxetine HCl (PXT) was kindly provided by
SmithKline Beecham Pharmaceuticals, Bentford, Eng-
land. It’s purity was found to be 99.8 % according to
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the reference method [17]. Tablets were obtained from
commercial sources in the local Pharmacy.

– 4-Chloro-7-nitrobenzo-2-oxa-1,3-diazole (NBD-Cl )
was purchased from Sigma (Louis USA). A stock
solution containing 0.2% w/v of the reagent was freshly
prepared in methanol. Borate buffer (0.2 M, pH 8.0)
was prepared by mixing appropriate volumes of 0.2 M
boric acid and 0.2 M NaOH and adjusting the pH using
a pH meter. The buffer solution was kept in refrigerator
and left to reach the room temperature before use.

– Methanol and concentrated hydrochloric acid (32%)
were purchased from Sigma (Louis, USA).

Standard solution

A stock solution was prepared by dissolving 20.0 mg of
PXT in 100 mL of methanol and was further diluted with
the same solvent as appropriate. The standard solutions
were stable for seven days when kept in the refrigerator.

General procedure

Construction of the calibration curve

Aliquots of PXT standard solution was transfered into a series
of 10 mL volumetric flasks. 1 mL of borate buffer (pH 8.0±
0.2) was added, followed by 1 mL±0.2 mL of 0.2%NBD and
mixed well. The solution was heated at 55 °C±5 °C for 10±
5 min in a thermostatically-controlled water bath , then cooled
to room temperature. 0.2 mL of HCl was added and
completed to the volume with methanol and mixed well.
The fluorescence intensity of the resulting solution was
measured at 530 nm after excitation at 460 nm. The corrected
fluorescence intensity was plotted vs the final concentration
of the drug (μg/mL) to get the calibration curve. Alterna-
tively, the corresponding regression equation was derived.

Application

Procedure for commercial tablets

Ten tablets were weighed and pulverized. A weighed
quantity of the powder equivalent to 100.0 mg of PXT
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Fig. 2 emission spectra of the reaction product of: (a) PXT ( 5.0 μg/
mL) with 0.2% w/v NBD-Cl at pH 8.0 (a`) blank with 0.2% w/v NBD-
Cl at pH 8.0
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Fig. 1 Structural formula of Paroxetine HCl
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Fig. 3 Effect of pH on the fluorescence intensity of reaction product
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Fig. 4 Effect of volume of borate buffer on the fluorescence intensity
of reaction product of PXT (5.0 μg/mL) with NBD-Cl

106 J Fluoresc (2011) 21:105–112



was transferred into a small conical flask and extracted
with 3×30 mL of methanol on three successive times
each with 30 mL. The solution was filtered into a 100 ml
volumetric flask. The conical flask was washed with few
mls of methanol. The washings was passed into the same
volumetric flask and completed to the volume with the
same solvent. Aliquots covering the working concentra-
tion range was tranfered into 10 mL volumetric flasks.
The procedures described under “General Procedure”
was performed. The nominal content of the tablets was
determined either from the calibration curve or using the
corresponding regression equation.

Results and discussion

In the present study, PXT was found to react with NBD-Cl
in presence of borate buffer (pH 8.0) producing a yellow
color resulting in a strong fluorescence at 530 nm after
excitation at 460 nm (Fig. 2).

Optimization of experimental parameters

The spectrofluorimetric properties of the colored product as
well as the different experimental parameters affecting the
color development and its stability were carefully studied and
optimized. Such factors were changed individually while
others were kept constant. The factors include; pH, type of
buffer, temperature, time of heating and effect of solvent.

Effect of pH

The influence of pH on the fluorescence intensity of the
reaction product was evaluated. Maximum fluorescence
intensity was obtained at pH 7.8 and remained constant up
to 8.2 after which the fluorescence intensity of the reaction
product began to decrease gradually until pH 9.0. There-
fore, pH of 8±0.2 was chosen as the optimum pH (Fig. 3).
Other buffers having the same pH value such as phosphate
and hexamine (pH8.0) were tried and compared with 0.2 M
borate buffer. Borate buffer was found to be superior to
other buffers having the same pH value since the net
fluorescence intensity was highest in case of borate buffer.
This is probably, because the rate of hydrolysis of NBD-Cl
to NBD-OH was much slower. This result is in agreement
with that of Miyano et al. [22].

Effect of volume of borate buffer

It was found that increasing the volume of buffer produces
a gradual increase in the fluorescence intensity of the
reaction product up to 0.8 mL and it remained constant up
to 1.2 mL. Therefore, the optimum buffer volume used
during the study was 1 mL for PXT (Fig. 4).

Effect of NBD-Cl concentration

The effect of NBD-Cl concentration was studied using
different volumes of 0.2% w/v solution of the reagent. It
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Fig. 5 Effect of volume of 0.2% w/v NBD-Cl on the fluorescence
intensity of reaction product of PXT (5.0 μg/mL)
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intensity of reaction product of PXT (5.0 μg/mL) with NBD-Cl
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Fig. 7 Effect of heating time (min) on the fluorescence intensity of
reaction product of PXT (5.0 μg/mL) with NBD-Cl
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was found that, the reaction of NBD-Cl with PXT started
upon using 0.2 mL of the reagent. Increasing the volume of
the reagent, produces a proportional increase in the
fluorescence intensity of the reaction product up to
0.8 mL and remained constant up to 1.2 mL, after which
further increase produces a gradual decrease in the

fluorescence intensity. Therefore, 1 mL of 0.2% of NBD-
Cl solution was chosen as the optimal volume of the
reagent (Fig. 5).

Different temperature settings were used with constant
heating time. Increasing the temperature of the water bath
was found to produce a proportional increase in the

Parameter Spectrofluorimetric Method Ref. method [17]

-concentration range (μg/ mL) 0.2–6

-LOD (μg/mL) 0.08

-LOQ (μg/ mL) 0.24

-Correlation coefficient ( r) 0.9999

-Slope 46.6

-Intercept 38.7

-Sy/x 1.58

-Sa 1.1

-Sb 0.3

-% Error 0.32

-%RSD 0.86

-No.of Experiments 7 5

-Mean found (%) 99.86 99.94

± SD 0.86 1.11

-Student’s t-value 0.18 (2.23)

-Variance ratio F-test 1.24 (4.53)

-Applications Tablet preparations

Table 1 Performance data of
the proposed method

N.B.

-Sy/x = standard deviation of the
residuals

-Sa = standard deviation of the
intercept of regression line

-Sb = standard deviation of the
slope of regression line

-% Error = RSD% / √ n

- Figures between parentheses
are the tabulated t and F values
respectively, at p=0.05 [24]

Sample concentration % recovery (repeatability) % recovery intermediate precision

2 μg/mL

98.5 100

101.5 99.2

99.5 97.7

X` 99.83 98.97

± SD 1.53 1.17

%RSD 1.53 1.17

% Error 0.58 0.45

4 μg/mL 101.1 101.7

101.7 101.7

101.1 100.6

X` 101.3 101.33

± SD 0.35 0.64

%RSD 0.35 0.64

% Error 0.13 0.24

6 μg/mL 99.4 100.3

100.9 100.9

101.3 100.0

X` 100.53 100.4

± SD 0.99 0.46

%RSD 0.99 0.46

% Error 0.38 0.17

Table 2 Validation of the pro-
posed method for the determi-
nation of paroxetine HCl in pure
form
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fluorescence intensity of the reaction product up to 50 °C
and remained constant until 60 °C after which further
increase in the temperature produces a gradual decrease in
the fluorescence intensity, so the optimum temperature for
the study was 55 °C±5 °C (Fig. 6).

Effect of heating time

The time of heating is an essential part of the experiment.
Different time intervals were tested to ascertain the time
after which the solution attains its highest fluorescence
intensity. It was found that after 5 min, the reaction product
reaches the highest fluorescence (Fig. 7). It was observed
that heating time for 10 min is adequate and the
fluorescence intensity of the reaction product is stable for
about 40 min. at room temperature.

The fluorescence intensity of the hydrolysis product of
NBD-Cl, namely,4-hydroxy-7-nitrobenzo-2-oxa-1,3-diazole
(NBD-OH) is quenched by decreasing the pH of the reaction
medium to less than 1. Therefore, acidification of the reaction
mixture prior to measurement of the fluorescence intensity
remarkably decreased the background fluorescence due to the
formation of NBD-OH without affecting the drug reagent
adduct, hence the sensitivity was increased.

Effect of the solvent

Dilution with different solvents such as methanol, water,
chloroform, dimethylsulfoxide (DMS) and dimethylforma-
mide (DMF) was studied. It was found that, water causes
precipitation, chloroform causes phase separation, DMF
results in high blank reading and DMSO results in lower

Sample concentration % recovery (repeatability) % recovery intermediate precision

PXT

Paxetin® 4 μg/mL 99.2 102.45

102.3 100.9

102.3 101.20

X` 101.27 101.52

± SD 1.79 0.82

%RSD 1.79 0.82

% Error 0.67 0.31

Xandol® 4 μg/ mL 101.7 101.7

102.3 101.2

100.0 99.6

X` 101.33 100.83

± SD 1.19 1.1

%RSD 1.19 1.1

% Error 0.44 0.41

Table 3 Validation of the
proposed method for the
determination of paroxetine HCl
in tablet preparations

preparation Spectrofluorimetric method Ref. method [17]

Amt.Taken (μg/ml) % found Amt.Taken (μg/ml) % found

1-Paxetin® tablets- 2.0 98.35 2.0 100.54

(20.0 mg PXT HCl/Tablet) 4.0 102.0 5.0 101.55

B.No:1228002 6.0 100.7 8.0 100.34

X-± SD 100.35±1.85 100.81±0.65

Student’s t test 0.40

Variance ratio F test 8.14

2-Xandol® tablets 2.0 99.8 2.0 100.05

(20.0 mg PXT HCL/tablet) 4.0 101.34 5.0 100.98

B.No:8235001 6.0 100.55 8.0 100.79

X-± SD 100.56±0.77 100.61±0.49

Student’s t test 0.40

Variance ratio F test 2.46

Table 4 Application of the
proposed spectrofluorimetric
method to the determination of
paroxetine HCl in commercial
tablets

N.B.: 1- Product of
PHARAONIA pharmaceuticals

2- Product of EUROPIAN
EGYPTIAN PHARM. IND

- The tabulated values of t and F
are (2.78) and (19.00) respec-
tively, at p=0.05 [24]

- Each result is the average of
three separate determinations.
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fluorescence intensity than methanol. Therefore, the highest
fluorescence intensity value was achieved upon diluting with
methanol.

Analytical parameters for paroxetine

Validation of the proposed methods

The validity of the methods was tested regarding linearity,
specificity, accuracy, repeatability and precision according
to ICH Q2B recommendations [23].

Linearity

The fluorescence-concentration plot was found to be linear
over the range of 0.2-6 μg/mL with minimum detection
limit (LOD) of 0.08 μg/mL. Linear regression analysis of
the data gave the following equation:

F ¼ 38:71þ 46:61 C ðr ¼ 0:9999Þ
Where F, is the fluorwescence intensity, C is the

concentration of the drug (μg/mL)
The limits of quantification (LOQ) and the minimum

detection limit (LOD) were calculated according to ICH
Q2B [23] using the following equations:

LOQ ¼ 10Sa=b LOD ¼ 3:3Sa=b

Where Sa = The standard deviation of the intercept of
regression line b = Slope of the calibration curve.

The results are shown in Table 1.
LOQ was found to be 0.24 μg/mL and LOD was found

to be 0.08 μg/mL
The proposed method was evaluated by studying the

accuracy as percent relative error (% Er) (Table 1) and
precision as percent relative standard deviation (% RSD)
and the results are shown in Table 1. The small values of %
Er and % RSD indicates high accuracy and high precision
of the proposed method.

Accuracy

To test the validity of the proposed method it was applied to
the determination of pure sample of PXT over the working
concentration range. The results obtained were in good
agreement with those obtained using reference method [17].
Using Student’s t-test and variance ratio F-test [24],
revealed no significant difference between the performance
of the two methods regarding the accuracy and precision,
respectively . The reference method is based on the reaction
of PXT with 1,2-Naphthoquinone-4-sulphonate as a chro-
mogenic reagent to form an orange colored product peaking
at 488 nm in Clark and Lubs buffer solution of pH 9. The
reference method obey Beer’s law over the concentration
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Fig. 8 Stoichiometry of the reaction between PXT and NBD-Cl
(0.2% w/v) adopting limiting logarithmic method. a Log [NBD-Cl] vs
log ΔF. b Log [drug] vs log ΔF

Scheme 1 Proposed reaction pathway between NBD-Cl and Paroxetine HCl
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range of 1–8 μg/mL which is less sensitive than the
proposed method.

The validity of the method was evaluated by statistical
analysis of the regression lines regarding the standard
deviation of the residuals (Sy/x), the standard deviation of
the intercept (Sa) and standard deviation of the slope (Sb) .
The results are given in Table 1. The small values of the
figures point out to the low scattering of the points around
calibration graph and the precision of the method.

Precision

Repeatability

The repeatability was performed by applying the proposed
method for the determination of three concentrations of
PXT in pure form on three successive times, and the results
are listed in Tables 2 and 3.

Intermediate precision

It was performed through repeated analysis of PXT in pure
form, using the concentrations shown in Tables 2 and 3 for
a period of 3 successive days. The results are summarized
in Tables 2 and 3.

Robustness of the method

The robustness of the method adopted is demonstrated by
the constancy of the fluorescence intensity with the
deliberated minor changes in the experimental parameters
such as, change in pH 8±0.2, change in the volume of
NBD-Cl (0.2 % w/v), 1.0±0.2 mL , the change in reaction
time 10±5 min. These minor changes that may take place
during the experimental operation didn’t affect the fluores-
cence intensity of the reaction product.

Pharmaceutical applications

The proposed methods were then applied to the determina-
tion of PXT in its tablets. The methods were tested for
linearity, selectivity and accuracy and precision according
to ICH Q2B recommendations.

Selectivity

The selectivity of the method was investigated by
observing any interference encountered from the com-
mon tablet excepients, such as talc, lactose, starch, avisil,
gelatine, and magnesium stearate. These excepients did
not interfere with the proposed method. As revealed by a
placebo blank experiment using tablet additives but
omitting PXT.

Effect of co-administered drugs

The selectivity of the method was also investigated by
observing any interference encountered from the co-
administered drugs such as tricyclic antidepressants. It
was found that there is no interference from these drugs
such as: amitriptyline, clomipramine and imipramine.

Precision

Repeatability

The repeatability was performed by applying the proposed
method for the determination of three concentrations of
PXT in tablet preparations on three successive times, and
the results are listed in Tables 2 and 3.

Intermediate precision

It was performed through repeated analysis of PXT in tablet
preparations, using the concentrations shown in Tables 2
and 3 for a period of 3 successive days. The results are
summarized in Tables 2 and 3.

Accuracy

The results of the proposed method was statistically
compared with those obtained using the reference method
[17]. Statistical analysis [24], of the results, using Student’s
t-test and variance ratio F-test revealed no significant
difference between the performance of the proposed and
reference method regarding the accuracy and precision,
respectively (Table 4).

Mechanism of the reaction

The stoichiometry of the reaction was studied adopting
the limiting logarithmic method [25]. The fluorescence of
the reaction product was alternatively measured in the
presence of excess of NBD-Cl and PXT. A plot of log Δ F
versus log [NBD-Cl] and log [PXT] gave straight lines,
the values of the slopes are 0.78 and 0.73 respectively
(Fig. 8). Hence, it is concluded that, the molar reactivity of
the reaction is 0.78 / 0.73 ,i.e. the reaction proceeds in the
ratio of 1 : 1. By analogy to previous study [26], it is
confirmed that one molecule of the drug reacts with one
molecule of NBD-Cl. It is known that the appearance of a
red-brown color is due to the intermediacy of Meisen-
heimer complex [27–29]. The yellow color proves the
conversion of the Meisenheimer complex into the reaction
product which could be analyzed spectrofluorimetrically,
at 530 nm. PXT in alkaline medium reacts with NBD-Cl
through its secondary amino group to give the following
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final reaction product. A schematic proposal of the
reaction pathway is given in Scheme 1.

Conclusion

New simple and sensitive spectrofluorimetric method for
the determination of PXT has been successfully developed
and validated. The method involved simple derivatization
of PXT with NBD-Cl reagent, and subsequent measuring
the fluorescence intensity of the fluorescent reaction
product. The proposed method is specific, accurate,
reproducible, and highly sensitive to be applied for the
analysis of PXT in its tablets. Furthermore, the analysis is
relied on a simple apparatus, thus the proposed method is
suitable for routine analysis of PXT in quality control and
clinical laboratories.

References

1. The British Pharmacopoeia. The stationary office: London,
(2007), Electronic version

2. Sweetman SC (ed) (2009) Martindale: the complete drug
reference. Pharmaceutical, London, Electronic version

3. Zainaghi IA, Lanchote VL, Queiroz RHC (2003) Determination
of paroxetine in geriatric depression by high performance liquid
chromatography. Pharmacol Res 48:217–221

4. Zhu Z, Neirinck L (2002) High-performance liquid
chromatography-mass spectrometry method for the determination
of paroxetine in human plasma. J Chromatogr B 780:295–300

5. Massaroti P, Cassiano NM, Durate LF (2005) Validation of a
selective method for determination of paroxetine in human plasma
by LC-MS/MS. J Pharm Pharm Sci 8:340–347

6. Jheee OH, Seo HK, Lee MH (2007) Determination of paroxetine
in plasma by liquid chromatography coupled to tandem mass
spectrometry for pharmacokinetic and bioequivalence studie.
Arzeneimittel-Forschung 57:455–461

7. British Pharmacopoeia (2003) The Stationary Office, London, UK
8. Nouws HPA, Delerue-Matos C, Barros AA, Rodrigues JA (2006)

Electroanalytical determination of paroxetine in pharmaceuticals,
J Pharm Biomed Anal 42:341–346

9. Erk N, Biryol J (2003) Voltammetric and HPLC techniques for the
determination of paroxetine hydrochloride. Pharmazie 58:699–704

10. Eap CB, Bouchoux G, Amey M, Cochard N, Savary L, Baumann P
(1998) Simultaneous determination of human plasma levels of
citalopram, paroxetine, sertraline, and their metabolites by gas
chromatography-mass spectrometry. J Chromatogr Sci 36:365–371

11. Hans JL, Werner W, Günter F (2002) Improved sample preparation
for the quantitative analysis of paroxetine in human plasma by stable
isotope dilution negative ion chemical ionization gas
chromatography-mass spectrometry. J Chromatogr B 779:353–357

12. Chien L, Emily SG, Sidney HK, Alan N, Ronald TC, Glen BB
(2000) Determination of paroxetine levels in human plasma using
gas chromatography with electron-capture detection. J Chroma-
togr B 749:275–279

13. Labat L, Deveaux M, Dallet P, Dubost JP (2002) Separation
of new antidepressants and their metabolites by micellar
electrokinetic capillary chromatography. J Chromatogr B
773:17–23

14. Onal A, Kepekçi SE, Oztunç A (2005) Spectrophotometric
methods for the determination of the antidepressant drug
paroxetine hydrochloride in tablets. J AOAC Int 88:490–495

15. Darwish IA, Refaat IH (2006) Spectrophotometric analysis of
selective serotonin reuptake inhibitors based on formation of
charge-transfer complexes with tetracyanoquinodimethane and
chloranilic acid. J AOAC Int 89:326–333

16. Darwish IA (2005) Development and validation of spectrophoto-
metric methods of fluoxetine, sertraline and paroxetine in
pharmaceutical dosage forms. J AOAC Int 88:38–45

17. Darwish IA, Abdine H, Amer S, Al-Rayes L (2009) Simple
spectrophotometric method for determination of paroxetine in
tablets using 1,2-Naphthoquinone-4-sulphonate as a chromogenic
reagent. International Journal of Analytical Chemistry, vol. 2009:
ID 237601

18. Taha EA, Salama NN, Fattah L (2006) Spectrofluorimetric and
spectrophotometric stability-indicating methods for determination
of some oxicams using 7-chloro-4-nitrobenz-2-oxa-1, 3-diazole
(NBD-Cl). Chem Pharm Bull (Tokyo) 54:653–658

19. El-Enany N, El-Sherbiny D, Belal F (2007) Spectrophotometric,
spectrofluorometric and HPLC determination of desloratadine in
dosage forms and human plasma. Chem Pharm Bull (Tokyo)
55:1662–1670

20. Saleh HM, El-Henawee MM, Ragab GH, El-Hay SS (2007)
Utility of NBD-Cl for the spectrophotometric determination of
some skeletal muscle relaxant and antihistaminic drugs. Spec-
trochim Acta 67:1284–1289

21. Olojo RO, Xia RH, Abramson JJ (2005) Spectrophotometric and
fluorometric assay of superoxide ion using 4-chloro-7-nitrobenzo-
2-oxa-1, 3-diazole. Anal Biochem 339:338–344

22. Miyano H, Toyo’oka T, Miyano H (1985) Anal Chim Acta 170:81
23. Guidance for Industry; Q2B of Analytical Procedures: Methodol-

ogy; International Conference on Hormonization (ICH), Novem-
ber (1996). http://www.fda.gov/eder/guidance/1320fnl.pdf
(accessed September 1, 2004)

24. Miller JN, Miller JC (2005) Statistics and chemometrics for
analytical chemistry, 5th edn. Prentice Hall, England, 256

25. Rose (2006) J Advanced Physico-Chemical Experiments. Pitman,
London, 1964

26. El-Enany N, Belal F, Rizk M (2006) Kinetic Spectrophotometric
Determination of Isoxsuprine in Dosage Forms Through Deriva-
tization with 4-chloro-7- nitrobenzo-2-oxa-1, 3- diazole (NBD-
Cl). Sci Pharm 74:99–119

27. Crampton MR, Delaney J, Rabbitt LC (1999) Unusual reaction of
4-nitrobenzofurazan with amines. J Chem Soc Perkin Trans
2:2473

28. Moutires G, Pinson J, Terrier F, Goumont R (2001) Chem Eur J
7:1712

29. Makosza M, Winiarski J (1987) Acc Chem Res 20:282–289

112 J Fluoresc (2011) 21:105–112

http://www.fda.gov/eder/guidance/1320fnl.pdf

	Spectrofluorimetric...
	Abstract
	Introduction
	Experimental
	Apparatus

	Materials and reagents
	Standard solution
	General procedure
	Construction of the calibration curve

	Application
	Procedure for commercial tablets

	Results and discussion
	Optimization of experimental parameters
	Effect of pH
	Effect of volume of borate buffer
	Effect of NBD-Cl concentration
	Effect of heating time
	Effect of the solvent

	Analytical parameters for paroxetine
	Validation of the proposed methods
	Linearity
	Accuracy
	Precision
	Repeatability
	Intermediate precision
	Robustness of the method
	Pharmaceutical applications

	Selectivity
	Effect of co-administered drugs
	Precision
	Repeatability
	Intermediate precision
	Accuracy

	Mechanism of the reaction

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


