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Abstract

The differential pulse voltammetric (DPV) determination of trimebutine (TMB) was achieved at a glassy carbon electrode in acetoni-
trile/0.1 M LiCIO,. Trimebutine gave two irreversible, diffusion controlled peaks at 740 and 1318 mV versus Ag/AgCl reference electrode,
respectively. The second oxidation peak was used to determine trimebutine concentrations in the rapgeri=5@ith a detection limit
(3om) of 0.3ug mI~L. Precision of the method (RSB~ 6) within- and between-days obtained from six determinationsuasl~! was
found to be 0.7 and 1.1%, respectively.

The method was successfully applied to the quantitation of TMB in granule dosage form (D®baidadtrecoveries between 98.4 and
101% were obtained. Excipients did not interfere with the assay and the results agreed well with those determined by previously established
HPLC method.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction [13] and fluorescence detecti¢hd]. The analysis of TMB
and its metabolites in human plasma using GC-MS was de-
Trimebutine [2-dimethylamino-2-phenylbutyl-3,4,5-tri-  scribed only in one papé§t5]. Capillary zone electrophoresis
methoxy benzoic acid] and its maleate are well-known com- was also used for the quantitation of trimebutine in plasma
pounds which act directly on smooth muscles and possesse$l6]. Comparatively, few methods have been developed for
motility-regulating function on the gastric-emptying kinetic. the assay of trimebutine in dosage forfhg,18]
They are clinically used in the treatment of various digestive ~ An up-to-date literature survey revealed that no publica-
tract-disordersincluding dyspepsia, irritable bowel syndrome tions concerning the electrochemical behavior or the elec-
and post-operative iley3—3]. The inhibitory and excitatory  troanalytical determination of trimebutine in pharmaceutical
actions of trimebutine on gastric muscles are due to inhibition formulations or human fluids have been reported. This led us
of C&* and depolarization of the membrane, respectifally to study the voltammetric oxidation of TMB at a glassy car-

Trimebutine (TMB) exhibits weak opioid properti¢s—8] bon electrode in an attempt to develop a simple electrochem-
and has been shown to influence the activity of visceral af- ical method for its determination in pharmaceutical products.
ferent nerves in the rg®]. Electrochemical methods have proved to be useful for

Many studies have dealt with the development of ana- sensitive and selective determination of many pharmaceu-
lytical methods for the determination of trimebutine and its tical compounds. These methods do not require tedious
metabolites in biological fluids, based on high-performance pre-treatment and involve limited pre-separation, and con-
liquid chromatography using UM 0-12]mass spectrometry  sequently reduce the cost of analy{di8,20]

This work is aimed to study the voltammetric oxidation
* Corresponding author. Tel.: +216 1 703 627; fax: +216 1704 329.  Pehavior of trimebutine at a glassy carbon electrode using
E-mail addressnafaa.adhoum@insat.rnu.tn (N. Adhoum). cyclic differential pulse and linear sweep voltammetry. The
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CH, CH; cling potential scan for three cycles between 0 and 1.8V at
scan rate of 100mVg.,
—C—O0—CH, —C—N

| CH;
\CHs 2.3. Procedure
In a typical run, a 5ml of the supporting electrolyte was
transferred into a clean, dry cell and the required volume of
CH30 OCH;

the standard stock solution of trimebutine was added by mi-
cropipette (Gilson, France). After a stirring period of 30s, a
cyclic or differential pulse voltammogram was recorded. Dif-
ferential pulse voltammograms were recorded using a scan
rate of 5mV s with pulse amplitude of 50 mV and a pulse
width of 20 ms.

The TMB standard curve was constructed by plotting the
intensity of the anodic (DPV) current peak against the cor-
responding trimebutine concentration in order to cover the
range of 1-5Gvg ml~1.

OCH;

Scheme 1. Chemical structure of trimebutine.

observed electroactivity was applied for developing a differ-
ential pulse voltammetric method for the determination of
trimebutine. The proposed method has been applied to the
guantitation of TMB Scheme }in pharmaceutical formula-
tions.

) 2.4. Analysis of pharmaceutical dosage form
2. Experimental
For the determination of trimebutine in pharmaceuticals,
an accurately weighed portion of the mixed contents of 10

) ) ) ) bags, equivalentto 74.4 mg of TMB was transferred to a 50 mi
Trimebutine was kindly supplied by PHARMAGREB o metric flask and dissolved in acetonitrile. The mixture

(Tunisia). Lithium perchlorate (Normapur) and pyridine were a5 sonicated for 5min in an ultrasonic bath and then com-
purchased from Prolabo (France). Analytical-grade acetoni- pleted to the mark with acetonitrile.

trile was obtained from Fluka (France).
Debridaf (product of Pfizer), labeled to contain 74.4 mg de

trimebutine per bag, was purchased from local pharmacy. g sernatant liquor to a voltammetric cell containing 5ml of

. —1 . .

Standard stock solution of (10@mi™") trimebutine g, 5n0rting electrolyte. The analysis was done using anodic
was prepared by dissolving 25mg TMB standard powder in gifferential pulse voltammetry and referring to the calibration
25 ml acetonitrile and kept in the freezeraf 8°C. Working curve.

standards of TMB were freshly prepared just before assay, by
adding appropriate amounts of stock solution directly to the
voltammetric cell. The supporting electrolyte (0.1 M LiGO
was prepared by dissolving the appropriate amount in ace-
tonitrile.

2.1. Chemicals and standards

The amount of TMB in pharmaceutical formulation was
termined by adding a suitable volume (@pof the clear

3. Results and discussion
3.1. Cyclic voltammetry

2.2. Apparatus The cyclic voltammogram of trimebutine, typically
recorded at a glassy carbon electroBg( 1) exhibited two

All experiments of cyclic and differential pulse voltam- well-defined anodic peaks ¢Cand @) at about 0.79 and
metry were performed with a Radiometer-potentiostat model 1.39 V versus Ag/AgCl. The two observed processes are ir-
POL 150 associated to an MDE 150 stand which is equipped reversible, since no cathodic peak was recorded in the reverse
with a three-electrodes system consisting of a glassy carbonscan even when the sweep is reversed at 1V, just before the
disk working electrodeg =5 mm), an Ag/AgCl (3M KCI) beginning of the second oxidation peak.
reference electrode and a platinum wire as auxiliary elec-  The linearity R2>0.99) of the peak currents versu?
trode. The system was monitored with a personal computerplots of O, and G for 50g mi~1 TMB solution indicates
using TraceMaster 5 software (Radiometer, France) for datathat the processes are diffusion-controlled in the whole scan

acquisition and subsequent analysis. rate range studied (5-1000 mV4.
The glassy carbon working electrode was polished at the  In a study of the peak potentials shift as a function of scan
beginning of the study, using aqueous slurry of o3 alu- rate, the peak potentialEg,) of the first wave (Q) was ob-

minum oxide on a smooth polishing cloth for 2 min. The elec- served to move anodically with increasing sweep rates. The
trode was then thoroughly washed with purified water and plot of Ep; =f(logv) resulted in a straight lineRE = 0.99)
sonicated in acetone for 2 min. Before its use in voltammet- with a slope (0.058/an at 20°C) of 58.4 mV/decade, and
ric measurements, the electrode was immersed in supportinghe an value obtained (=0.5) pointed to an irreversible oxi-
electrolyte and then was cleaned electrochemically by cy- dation process. Controlled potential coulometric experiments
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Fig. 1. Cyclic voltammograms of (50g mi~1) trimebutine in ACN-LICIQ Fig. 3. Cyclic voltammograms of (50g mi~1) trimebutine in (1) ACN-

(0.1M): (1) Residual current; (2) scan reversed at 1V vs. ref.; (3) scan LiClO4(0.1M)and (2)inthe presence of pyridine. Electrode, glassy carbon;
reversed at 1.6 V vs. ref. Electrode, glassy carbon; scan rate, 100V's scan rate, 100 mv's,

carried out at 1V showed that a one-electron stoichiometry 2 i
L ) . I/I)+ 748 R = 0.994; Eo(mV) = —63.2 log(lz2 — (I —
of n=1.06+ 0.03 is involved in the first step. When the sec- 2 ; PR
Ir)/1—1 1359 R =0.997). This behavior is in
ond peak was considered, an anodic shift of 18.5mV per L)/ Ly) + 3 )
10-fold increase in scan rate was observed. A shift of this

magnitude corresponds theoretically to a fast electron trans- The addition of small amounts of a base such as pyridine-

fgr follpwed by' a second-order react|¢al,22] TO, con- induced dramatic changes in the voltammografisg.(3).

_f|rm _th|s behavior, the system was furth_er In\(estlgated US" Indeed, the addition of pyridine produced an increase of the
ing linear sweep voltammetry on a rotating disk electrode. first peak, which undergoes a shift towards less positive po-
Current—potential curves for th_e oxidation of trimebutine tentials with the appearance of a third wave located at 1.05V
were recorded at different rotguon spee(-js.e.md the Obta'neq/ersus Ag/AgCIl. This indicates that the radical cation emerg-
voltammograms are shown Fig. 2 The Ilm!t|ng currents ing from the first step is readily deprotonated by pyridine,
of the observed two waves were proportiongF ¢ 0.99) generating neutral radical species, characterized by an oxi-

to the square _root_ Of. the rotation speed (between 200 anddation potential which is clearly lower than that of the parent
1600 rpm), which indicates that the electrode processes are.,dical cation

controlled by diffusion. In addition, logarithmic analysis of
the recorded waves, made in the form E versusllog{ I/ )
plot, exhibited good linearity with slopes closetd 21 mV
and —63mV per decade Hi(mV) = —121 log(l.1 —

good accordance with the previously discussed cyclic voltam-
metric results.

Taking into account all these results together with re-
cently published work on the electrochemical-oxidation of
trimethoxytolueng23], an hypothetic mechanism may be
tentatively invoked. The first oxidation wave corresponds to
an irreversible monoelectronic oxidation of TMB to give a

G radical cation which undergoes a subsequent electron transfer
at the second wave. The variation of the second oxidation-
20Ee peak potential with the scan rate proves unambigudagy
that the rate-determining step of the chemical evolution of
B the obtained product is a second-order process, probably in-
. volving dimerizgtion. o S
i In basic medium, we suggest that the initial oxidation is
—— foII_owe_d by a deprotqnation step leading to a_neutra! radical
which is easier to oxidize than the parent radical cation.
1.00E-05
3.2. Analytical application
0.00E+00

0 02 04 0.6 0.8 1 1.2 14 1.6

Using differential pulse voltammetry, two consecutive
E/V vs. Ag/AgCl

peaks were obtained. Only the second anodic peaky@s

Fig. 2. Rotating disk voltammograms for the oxidation of (&pmi~1) chosen for analytl(_:al determination purpo;es, since it W_as
trimebutine at (1) 200, (2) 400, (3) 600, (4) 800, (5) 1000, (6) 1200, and Sharper, better defined and more reproducible than the first
(7) 1600 rpm. Electrode, glassy carbon; scan rate, 10V s peak.
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Fig. 4. Differential pulse voltammograms of different concentrations of trimebutine in ACN-Li@C1 M). Electrode, glassy carbon; scan rate, 5m¥/s
pulse amplitude, 50 mV; pulse width, 20 ms. Trimebutine concentration: ggrol—1, (2) 2ugmi~1, (3) 5pgmi~1, (4) 10ugmi~1, (5) 15ugmi—L, (6)
20pgmi~1, (7) 25pg mi—1L.

3.2.1. Calibration and validation Table 1

Initially, the optimal instrumental parameters for the quan- Determination of trimebutine in phamaceutical formulations 6) using
s L . . the proposed DPV method and reported HPLC mef{thi6d
titation of trimebutine were studied and the effect of scan

rate, pulse height and width were investigated. With regard Debridaf”
to peak current intensity and symmetry, the following param- DPV HPLC
eters: 5_mV s1, 50mV and 20 ms were chosen as the most yean (mg/bag) 73 738
convenient values. RSD% 13 18
Differential pulse voltammetry was applied to the quan-
titation of trimebutine and yielded a well-defined anodic tTest (significance Calculated value 0.312 < theoretical
. . level 0.05,n=6)) value 2.571
peak at 1318 mV versus Ag/AgCl that increased linearly : —
with increasing amounts of trimebutingig. 4). The plot of * Claimed concentration is 74.4 mg/bag.

peak current versus the respective concentration of trime-
butine was found to be linear in the concentration range
(1-501g mi~1) and was represented by the linear equation:

lp (wA)=0.305 Cfag mi~1) +1.126,R%=0.999.

The method precision was investigated by repeatedly
(n=6) measuring a standard solution containingggml—?!
TMB within a day and over three consecutive days. The aver-
age relative standard deviations (RSD) for intra- and inter-day
measurements were found to be 0.7 and 1.1%, respectively
The limit of detection (LOD) and quantification (LOQ) were
calculated as (8/m) and (10s/m), respectivelyj16], where
o is the standard deviation of the intercept amis the slope.
The calculated LOD and LOQ were found to be @gml—*
and 1u.g mi—1, respectively.

with a previously published HPLC methiD]. Results sum-
marized inTable 1show that DPV method yield an aver-
age concentration in good agreement (98.7% recovery) with
the label claimed (74.4 mg/bag) with a standard deviation of
1.3%. Moreover, values obtained by DPV fitted reasonably
well with those obtained by the chromatographic method. In-
deed, statistical analysis based on Studeftest showed no
significant difference between the two methods (confidence
limit > 95%).

The effect of additivesgolysorbate 80, orange flavor, as-
partame and saccharos@resent as excipients in the phar-
maceutical formulation on TMB determination, was studied
by spiking the drug solutions with two additional levels at
2 and 4u.g mI~1 TMB. The recoveries were ranged between

3.2.2. Determination of trimebutine in pharmaceutical 98.4 and 101%, with an average of 99.5%. This indicates that

product excipients do not interfere with the determination of trime-
In order to evaluate the applicability of the proposed butine.

method, six commercial samples of Debrfiiatontaining All these results demonstrate that sensitivity and selec-

trimebutine were studied. Furthermore, to test the reliabil- tivity of DPV method are sufficient for the determination of
ity of this method, Debrid&t granular was also determined TMB in pharmaceutical preparation.
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4. Conclusion [4] L. Xue, H. Fukuta, Y. Yamamoto, H. Suzuki, Eur. J. Pharmacol. 294
(1995) 75-81.

The electrochemical oxidation of trimebutine at a g|assy [5] F. Roman, X. Pascaud, J.E. Taylor, J.L. Junien, J. Pharm. Pharmacol.
. . 39 (1987) 404-407.

carbon eIectrpde was studleq and the qbtamed results WEre a1 M Gue, X. Pascaud, C. Honde, J.L. Junien, L. Bueno, Eur. J. Phar-
put to analytical advantage in the design of a new DPV macol. 146 (1988) 57—63.
method for rapid determination of the active drug in phar- [7] J. Fioramonti, M.J. Fargeas, L. Bueno, J. Pharm. Pharmacol. 36
maceutical formulations. (1984) 618-621.

The proposed method has proved to be selective and sen-[8] E- Corazziari, Can. J. Gastroenterol. 13A (1999) 71A-75A.

. K .. . g K [9] C. Lacheze, A.M. Coelho, J. Fioramonti, L. Bueno, J. Pharm. Phar-

sitive without any stqtlsucally significant difference when macol. 50 (1998) 921928,
compared to established HPLC method. Moreover, the [10] M. Lavit, S. Saivin, H. Boudra, F. Michel, A. Martin, G. Cahiez,
method showed high precision (0.7-1.1%), good accuracy  J.P. Labaune, J.M. Chomard, G. Houin, Arzneim.-Forsch./Drug Res.

(recovery =99.5%) and a reasonably low limit of detection 50 (2000) 640-644.
(0.3ng m|—1) [11] A. Astier, A.M. Deutsh, J. Chromatogr. 224 (1981) 149-155.

. 12] E.H. Joo, W.I. Chang, I. Oh, S.C. Shin, H.K. Na, Y.B. Lee, J. Chro-
The main advantages of the proposed method are related matogr. B 723 (1999) 239246,

to its rapidity, simplicity and low cost. It can be applied tothe [13] H. wang, H. Zhou, S. Horimoto, J. Jiang, T. Mayumi, P. Hu, J.
determination of trimebutine in pharmaceutical preparations Chromatogr. B 779 (2002) 173-187.
without any separation or complex sample preparation, sincel14] Y. Miura, S. Takyama, M. Yoshikawa, H. Endo, S. Furuuchi, S.

there was no significant interference from the excipients. Harigaya, Y. Zasshi 108 (1988) 989-1000. .
[15] Y. Miura, S. Chishima, S. Takeyama, Drug Metab. Dispos. 17 (1989)

455-462.
[16] F. Li, L. Yu, Biomed. Chromatogr. 15 (2001) 248-251.
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