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DRUG FORMULATIONS AND CLINICAL METHODS 

A Highly Sensitive Spectrofluorometric Method f or the 
Determination ofa New Antidepressant Drug, Reboxetine, in Tablets 
/\RMAGAN ÖNAI. 

Istanbul Univcrsity. Faculty of Pham1acy. DeparLment of Analytical Chemisrry. 34116, Bcyazit, lstanbul. Turkcy 

A highly sensitive, selective, and rapid spectrofluoro-
metric method has been developed for the 
determination of reboxetine (REB) in tablets. The 
method is based on derivatization with 7-chloro-4-
nitrobenzofurazan. The product showed an 
absorption maximum at 476 nm and a fluorescence 
emission ·peak -at 533 nm in-eth_yL acetate. The 
optimum conditions of the reaction were 
investigated, and it was found that the reaction 
proceeded quantitatively at pH 8.5, 70°C in 5 min._ 
The calibration graph is rectilinear over the range 
of 0,02-0.40 µg/ml. The relative standard deviation 
values for intraday and interday precision were 
0.40-0.93 and 0.54-1.37%, respectively. The 
proposed method was applied to the assay of REB 
in tablets. Mean recovery of REB from the tablets 
ranged between 99.91-100.20%. The results were 
compared statistically with those obtained by a 
method reported in the literature. The method is 
sensitive, simple, and selective, and can be used 
for routine quality control analysis. 

D epression is a recurring disorder that 
in severity to very severe. Reboxetinc 
l REB ). ( RS )-2-[ (RS )-u-(2-ethoxyphenoxy )benzyl] 

rnorpholine (Figure l ), is a noradrenaline selective reuptake 
inhibitor ( l) that has been showh to be effective in the 
treatment of depression with a relatively safe side effect 
profile (2, 3). REB's receptor is low, hence its use is 
not by the typical adverse effects of tricyclic 
antidepressants (3 . 4). With respect to fluoxetine and other 
selective serotonin reuptake inhibitors, REB seems to have 

efficacy against a lack of and 
and to reduce the risk of su icide (5, 6). 

There is no official analytical method for REB in 
phannacopeias. A literature search revealed that there are only 
2 papers reporting the analysis ofREB in tablets. Thc 
used were derivative spectrophotometry and capillary zone 
e lectrophoresis (7) or spectrophotometry (8) . 

.\mong the various metbods availablc for the 
of spectrophotomerry and 

Rece!\ cd 13. 21lll5 . .1 M I c,_ 2005. 

spectrotluoromctry continuc to be vcry popular hccausc ur 
thcir simplicity, spcciticity/ low-cosr. 

at ultraviolet {UV) 10 be intcrfi:rcd 
with by ~amplc compom:nh having c 
UV-absorbing analysis 
constitutes a wi-dcs_prcad. to 
analysis- scnsi!" _Obv ious ly. 
quality control or of traccs uf drugs 
and pi asma. the devclopmcnt ofa rapiJ. and 
sensitive spectrotluoromctric is highly in 

study, a scnsitivc. and rcliable 
has bccn dcvclopcd tor assay 

of REB in tablcts. Derivatization is beller thc other 
to prevent intcrkrcncc of inacli\ 'C in 

the phannaceutical preparation. ncw ona 
derivatization with t\1 8O-CI) 
rcagent. which is widcly used to producc tluorcscent 
derivativcs of compounds with primary and amine 
groups (9 .. \ O). The proposcd is to 
previously ·reportcd in tablcL<; (7, of 
sensitivity. The applicability of dcvdopcd '.vas 
evaluated -~Y the of REB in tabkrs. 

Experimental 

Apparatus 

(a) ,pcctra and 
measurements takcn on a Model 
RF-1501 (Shimadzu, Tokyo, .lapan) equipped a xenon 
lamp and I cm quartz cells. Excitation and 
wavelengths were set at 476 and 533 respectivcly. The 
measuring of the was daily by 
using sodium fluurescein (reference standard) solution in 
0.1 M NaOH at an appropriate concentration. 

(b ) pH 526 digital pH calibrated 
with buffer solution (pH 7.0; WTW, Germany) . 

Reagents and Solutions 

REB and its preparmion 
(Edronax ") containing 4 REB tablet \\ere bndly supplied 
by Pfizer (lstanbul, Turkey). l\BD-CI and other chemicals. 
wcre purchased from \!erek ( Dannstadt, Gennany). Ali 
chcmicals and reagent~ ,,ere or ~radc. 

A stock solution of REB 
1 :ng rnL hasL) ·\a~ 



Figure 1. Chemical structure of REB. 
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Figure 3. Effect of pH on the development of the 
reaction product of REB (0.12 µg/ml) with NBD-CI. 

For o r 20 tablcts 
and powdcrcd. a uf tablet powdcr 

equi vaknt 100 RI.::[3 was wcighcd . drug was Thc lluorcscc~c:c intensity '<?f the derivative was 
extractcd with ca 50 watcr by for at 533 while exciting· al 476 against a blank preparcd 

___ L5 __ ,imilarly. JJJtcnsiry_of rcfcrcncc standard_ 
a.ftcr thc vo lumc was adju~·tcd with I ml of 

was dilutcd lo 100 with watcr in vo lumctric 
Thcn procccdcd as dcscribcd un<lcr General Thc 
nominal contcnts o r tablcts wcrc cakulatc<l using 
the cal ibratiLrn graph Llr thc rcgrcss ion 

NBD-C l was prepar<..:d in at 
3.5 conccntration. 13ulfcr solution was pr<..:parcd as 
follows: 0.620 g boric a<..:id and 0.750 g chloridc 
werc dissoh ed in l 00 watcr. pH was a<ljust<..:d to 
8. 5 0.1 hyd~ox ide solution. and thc 
was up to 200 ml with watcr. 

General Procedure 

Aliquots ofO.0 10- 0.20 standard solution at I O µg/ml 
w<..:rc with 0.2 buffcr solution in a 

glass. stoppcrcd tube. Aticr addition or 0.2 NBD-Cl 
solution. the was hcatcd at 70°C for 5 in 
thennostatted water The was cooled in thc ice 
batch and with 0.2 ml of 0. l M HCI solution. The 
derivative \,·as cxtra<..:tcd with 5 cthyl acetatc on a 
mixer aftcr phascs had bcen scparated by 

111110 1 

JOO 7110 

Figure 2. Excitation and emission spectra (excitation 
maximum, 476 nm, and emission maximum, 533 nm) of 
the reaction product of REB (0.35 pg/ml) with NBD-CI 
in ethyl acetate. 

solution. sodium .. Nas _also at .,;ame 
wavclength Thc relative tluorescence 
int<..:nsity was then calculated by the following equation: 

=.rll' x 100 

wherc x and repr<..:sent the fluorescence intensitics of 
samplc and rderence standard solutions, respectively = 4). 

Assay Procedure 

0.2 aliquot of sample :.olution was reacted wirh 
BD-CI as dcscribed, above (11 = 5). 111e amount of REB was 

calculatcd using thc tegrcssion equation ofthe calibration graph. 

Results and Discussion 

REB <..:ontains a sccondary amino group that is known to 
rcact with NBD-Cl in alkaline medium to yield a fluorescent 
Jerivative ( l l ). Under the described experimental conditions, 
the !luorophore exhibits its highest fluorescence intensities at 
excitation and cmission wavelengths of 476 and 533 
rcspecrivcly, in cthyl acctate. Figure 2 shows the excitarion 
and cmission spectra of the lluorescent product 

The ditferent experimental parameters affecting rhe 
intensity ofthe color produced were studied and optimized to 
obtain color First. the influence of pH on 
the absorption was Phosphate and borate buffer 
systems were tested. and higher tluorescence intensities were 
obtained when the reaction was carried out using borate buffer 

The pH was ,·aried over the range of 7-11 using 
borate buffer. and the tluorescence intensity was 
obtained at pH 8.5 as shown in Figure 3. NBD-Cl is 
hydrolyzed in alkaline to give NBD-OH. which has 

absorbance at 462 nm. Therefore, it was necessary 
acidit~, reaction to pH 2 (by adding 0.2 of 

O. l M HCl) beforc thc was carried out. At 
rH. the reagent blank Jid not -.how any signiticant 

absorption neak -l20 .'00 ( 12). 
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Figure 4. Proposed pathway of the reaction between 
NBD-CI and REB. 

Statistical anahsis thc n:sults 
by proposcd '.!iven !w 

refcrcncc derivativc (7) · was 
StuJent's /-test !he , ariance ratio F-tcst. 

The calculatcd valucs did not cxcced 
indicating no significant diffcrcncc bctwcen 

regarding accuracy and prccision. rcspcctivclv. 
To of thc rccovcrv ~tuJics 

were carried out by standarJ adJition Thc 
rccovcry of the addcd standard to the assay was 
calculatcd 

The influcncc of on color was whcrc C, is total conc~nU:,~tion of thc analytc fou,1J. C" is 
also stud icd in thc from 60 to X0°C It was found concentration_ of aiialytc prcscnt in 

at 70°C gave the reproduciblc rcsults. cffcct and Ca is thc of the purc analytc addcd to the 
----<)f~t-im~l~'n---the--course---of -the ---reaction __ .was _~ tudicd __ by _____ f'omrnlation. are given in Tablc 2. The avcrage 

--- Lhc- absorbancc _ 70°C fm obiamcc:1-wc-re-
different periods of time. ft was found that the optimum good accuracy öflhe - -

reaction time was 5 The effect of concentration of 
NBD-Cl on the color intensity was studied ovcr the ranne 
0.1-0.4%. it was found lhat 0.2 of (J.35% NBD-CI 
solution was suitable volumc of the rcagent. Thc 
derivative has intensity in cthyl acctatc. :nd it was 
stable in this solvent for at least 48 h at 4 °C in dark. 

molar ratio of NBD-Cl to REB in the 
reaction mixture was studied according to Job 's of 
variation ( 13) . Uti lizing equimolar solutions of REB and 
NBD-Cl (4 x the reaction stoichiornetry 
continuous was found to be a good approximation of a 
1: l ratio ( drug:reagent), confirming that l molecule of REB 
reactcd with I of NBD-Cl. Accordingly. 
reaction was postulated to proceed as proposed in Figure 4 . 

Under the optimum reaction conditions. relative 
fluorescence intensity was found to be linearly correlated to 
REB concentration over the range of 0.02-0.40 µg/mL. 
Linear regression analysis of the concentration-fluorescence 
intensity data gave the following equation: 

fr=0.2072 C+4.816 

where C is the concentration in µg/mL and lr is 
fluorescence intensity (11 = 4). The correlation was 
0.9998, showing excellent linearity. 

The interday and intraday precisions were examined by 
analysis of REB wfth the concentrations of 0.02. 0.20. and 
0.40 µg/mL ( each n = 5) for 7 consecutive days. The relative 
standard deviation (RS D) values for intraday and interday 

were 0.40-0.93 and 0.54-l.37%, respectively. 
repeatability and reproducibility were fairly good. as indicated 
by the low values ofRSD. 

The applicability ofthe proposed method was tested by the 
deten11ination of REB in tablets. results obtained were 
satisfactorily accurate and precise. as bv thc 
excellent recovcry values and standard 
(SD) <2 (Tablc 1). Common tablet cxcinicnts. as tak 
\ac1ose. starch, avisiL gelatin, or did no; 

Conclusions 

Thc proposed proviJcs very 
accurate. and reproduciblc quanritative 

determination of REB in hiuh 
.. . 

that makes it possible conccnrrarion.s 
down to 0.02 µg/rnL. This valuc is comparably sensitivc to 
other reportcd in the litcrature (7. 8). Thc suggested 
method can rcadily be applied for routine analysis in quality 
control testrng. Being more sensitive. the fluoromctric method 
is more advantageous than 
lt allows the analysis of the drug at low concentrations and 
might be -applicable for the assay of REB in biolo'.!ical fluids. 
Detennination of REB in biological fluids. such ~1s urine or 

requires sensitive analytical proposed 
spectrofluorornetric method devcloped for the detennination· 
of REB in tablets can also be applied for this purpose after 

separation by high-performance liquid 

Table 1. Statistical evaluations of the results obtained 
by the proposed and comparison methods for the assay 
of REB in tablets containing 4 mg of the drug (n = 5) 

Statistical value 
Proposed 
method8 

------- -------- - -· - -- --

Mean 

Recovery, % 

RSD,% 

Confidence limits 

t-test of 

F-test of significancec 

a Edronax tablet (4 mg). 

4.01 

100.21 

0.85 

3.98-4.04 

2.18 

0.87 

'' Five independent ana!yses. 
" P = 0.05, t = 2.23 F = 5.05. 

Reference 
method (ref. 7) 

3.96 

99.1 

0.92 

3.92-4.00 



Table 2. Results of recovery studies by the standard 
addition method 

Arnount of 
drug in 
tablet, pg'' 

501.25 

501.25 

501.25 

Amount of 
pure drug 
added, pg 

250 

1000 

1500 

" Edronax tablet, 4_ rng. 

Total found, pgb 
(rnean -t SD) 

750.7 .t 0.90 

1500.3 :!:: 1.25 

2004.2 :': 2.00 

° Five independent analyses. 

RSD,% 

0.60 

0.42 

0.50 

Recovery of 
pure drug 
added, % 

99.78 

99.91 

100.20 

anJ usc o f a lluorcsccncc dctcctor. 
applicability to biological is now 

invcsti gat ion. 
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