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Abstract

The electrochemical oxidation of Guaifenesin in a pharmaceutical formulation containing Guaifenesin has been carried out in
Britton—Robinson buffer (BRB) (0.04 mol) on platinum electrode. Guaifenesin exhibits a well-defined irreversible oxidation peak at
0.924 VIref. The influence of pH on the oxidation of Guaifenesin was studied in BRB (pH range 2-5). A method for the analysis of Guaifen-
esin in BRB (0.04 mol £, pH 2), which allows quantification over the range 20480nL~2, was proposed and successfully applied to the
determination of Guaifenesin in syrup with mean recovery and relative standard deviation of 103.3% and 1.32%, respectively.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction at 210 nm[8]. Another HPLC method has been developed
by Wilcox and Stewar{9] for the simultaneous determi-
Guaifenesin is a drug that reduces the thickness andnation of Guaifenesin pseudoephedrine—dextromethorphan
stickiness of mucus. It is used for short-term relief of andGuaifenesin—pseudoephedrine incommercially available
dry, non-productive cough and mucus in the breathing pas-capsule dosage forms and Guaifenesin—-codeine in a com-
sages. Guaifenesin is used to treat symptoms of allergy,mercial cough syrup dosage form. Guaifenesin has been also
colds and upper respiratory infections. Several methodsanalysed by spectrophotometric methfids-12]and Micel-
are reported in the literature proposing fast and reliable lar electrokinetic chromatographi3].
techniques for the determination of Guaifenesin in var-  Electrochemical methods have proved to be very sensi-
ious cough-cold formulation$l—7]. Most of the meth- tive for the determination of organic molecules that undergo
ods reported for the analysis of Guaifenesin in differ- oxidation or reduction reactions, including drugs and related
ent matrices, alone or with other active substances, rely molecules in pharmaceutical dosage form and biological flu-
on the use of chromatographic techniques. Vasudevan etids [14—18] The advance in experimental electrochemical
al. developed and validated a method for the analysis of techniques in the field of analysis of drugs is due to their
Guaifenesin in the presence of phenylpropanolamine HCI, simplicity, low cost and relatively short analysis time when
diphenylpyraline HCI by HPLC on agcolumn and a mo-  compared with other techniques. To the best of our knowl-
bile phase consisting of acetonitrile—triethylamine (pH ad- edge, no electrochemical method was developed for the anal-
justed to 3.5 using orthophosphoric acid; 0.5%), (35:65, v/v) ysis of Guaifenesin.
at a flow rate of 1.2mL min'. Detection was carried out The aims of this study are to establish the experimental
conditions and to optimize the conditions for the determina-
* Corresponding author. Tel.: +216 71704309; fax: +216 71704320, Uon of this compound in a pharmaceutical dosage form using
E-mail addressJamel.Belgaied@insat.rnu.tn (J.-E. Belgaied). cyclic and differential pulse voltammetry (DPV) techniques.
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2. Experimental 2.4. Sample solution

2.1. Reagents Bottles were thoroughly mixed before sampling to ensure

homogeneity. An aliquot of the syrup was then transferred
Guaifenesin were purchased from S|gma Chemical Co to the electrolysis cell and diluted with BRB (0.04 mOI:D

(St. Louis, MO). A stock standard solution of Guaifenesin at Voltammograms were recorded as described for pure Guaife-

2000pg mL~1 was prepared in distilled water. BRB buffer ~nesin.

0.04 M was prepared from phosphoric acid, boric acid and

acetic acid of analytical grade in. distillgd' water. TussipaX 3 Results and discussion

(an adult syrup produced by Opalia, Tunisia) labeled to con-

tain as active ingredients dextromethorphane bromhydrate3 1. \oltammetric behaviour

and Guaifenesin at 3 and 10 mg mi, respectively, and alco-

hol, sucrose, glycerol, menthol aroma as excipients. Tussipax To elucidate the electrode reaction of Guaifenesin, a cyclic

was purchased from a commercial source. voltammogram at platinum electrode was recorded at differ-
ent pH and at different scan rates. As an examplg, 1
2.2. Apparatus shows the cyclic voltammogram of a 1x110~2 (mol L~1)

Guaifenesin in BRB (0.04 molt!, pH 2) at a scan rate of

Standard three-electrode potentiostatic circuitry was used,100 mV s 1. The voltammogram exhibits one well-defined
employing a PST 050 potentiostat and a high voltage boosteranodic peak, with no peak on the reverse scan, suggesting
HSB 100 (Radiometer Analytical). The counter electrode was the irreversible nature of the electrode reaction.
aplatinumwire ¢ = 500,.m) and the reference electrode was The effect of potential scan rate, on the peak current
an Ag/AgNG; 0.1 mol L~ reference electrode. All potentials ~ and the peak potential of Guafenesin was evaluated. A linear
are given versus the Ag/AgN(D.1 mol L~1. The working relationship was observed between log Ip andvlager the
electrode was a platinum wir@E 250um, @ =500um or scan range 20 and 200 mVs(r =0.9978) and corresponds
®=1mm). The system was controlled by Volta Master 4 to equation: log IpjtA) =0.4586 logv +1.3536, ¢inVs1).

software (Radiometer Analytical). The slope of 0.45 is close to the theoretically expected value
of 0.5 for a diffusive procesgl9]. On the other hand, as
2.3. Calibration scan rate was increased, the potential shifted to less positive

values as expected for an irreversible reduction proj@gs
Appropriate dilutions of the standard stock solution of The dependence of peak potential of a.10~1 (mol L~1)

Guaifenesin, were performed with water to obtain final con- Guaifenesin in BRB (0.04 molt!, pH 2) on the decimal
centrations of Guaifenesin 20—6@ mL~. The voltammo- logarithm of the scan rate was linear, followed the relationship
gram of each standard level were recorded. Calibration curvesEp (V) =0.096 logy +1.023, ¢ in Vs~1). The shift of the
were constructed by plotting peak areas against concentrapeak potential to anodic value of about 96 mV per decade
tion in g mL~1 and the linear relationships was evaluated of the logarithm of the sweep rate indicates that the electron
by calculation of regression lines by the method of least transfer is the determining step. Under these conditions, the
square. average experimental value was 0.31.
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Fig. 1. Cyclic voltammogram of Guaifenesin in BRB (0.04 mofi_pH 2) at platinum electrode. Scan rate 100 mV.s
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Fig. 2. Peak potential, Ep vs. pH. Guaifenesin (¢.10~1 mol L~1) in BRB (0.04 mol L-1). Scan rate 100 mV&.

The electroxidation of Guaifenesin was also studied over electrode surface, it was not possible to investigate pHs
pH range 2-5 in BRB. The wave was well developed at higher than 6 especially with the scan rates available in our
pH <5. The pH dependence of the peak potential is shown system.
on Fig. 2 The potential of the anodic peak of Guaifenesin
was shifted linearly towards less positive potential values 3.2. Analytical application
with increasing the pH between 2 and 4 by 0.033 V/pH.

At pH>5, despite the fact that an oxidation wave was ob-  In order to develop a voltammetric methodology for de-
served, the shape and the reproducibility were poor. The in-termining the drug, we selected the DPV mode, since the
hibition of Guaifenesin oxidation waves is obvious at those peaks were sharper and better defined than those obtained by
pHs. On the other hand, it was necessary to perform labo-cyclic voltammetry, with lower background current. A typi-
rious electrode cleaning procedure before performing the cal DPV for Guaifenesin concentration ranging between 20
next experiment. Because of the very fast poisoning of the and 60ug mL~1 is reported orFig. 3.
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Fig. 3. DPV of Guaifenesin in BRB (0.04 moti pH 2) at platinum electrode (0.2 &n Pulse height = 100 mV. Scan rate =50 m\ts
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The optimized method was validated by a standard proce-interference from dextromethorphane bromhydrate. The de-
dure to evaluate if adequate accuracy, precision, selectivityveloped method has been validated for the quantitation of
and linearity have been achievizl]. necessary components as shown by the accuracy, linear-

Linearity was determined by representing the variation of ity, recovery, and precision data. Moreover, the proposed
Jp (current density.A cm~—2) with standard concentrations method is fast and easy to use. This method provides signif-
(wgmL~1) in BRB (0.04 mol L1, pH 2) using DPV (pulse  icant time-saving advantages in pharmaceutical laboratories
height 100 and scan rate 50 mV&3. Curve was represented  analysis.
by straight line equation Jpu@ cm—2)=—0.37 +0.16&,
r=0.982 =5). The correlation coefficient, values, were
found to be significanttE 351.86,p<0.05) and intercepts  References
was not significantly different from zero£ —1.00,p> 0.05).

The LOD and LOQ were calculated using the equation [1] The United States Pharmacopeia XXVII, The National Formulary,
LOD =A x S.D.A, where SD is the standard deviation of the United States Pharmacopoeial Convention, Rockville, MD, 2004, p.
blank anda s the slope of the calibration curve. A was taken 886 ,

. ” . [2] S. Singhawangcha, C.F. Poole, A. Zlatkis, J. Chromatogr. 183 (1980)
as 3 for LOD and 10 for LOQ determinations, respectively. 433-4309.

Accuracy of the developed method was determined us- [3] N. Muhammad, J.A. Bodnar, J. Lig. Chromatogr. 3 (1980) 113—
ing spiked sample solutions, three preparations each, three  122.
analysis of each preparation. The percent recovery (%R) was [4] R.D- Maier, Arch. Toxicol. 45 (1980) 123-131.

. . . [5] L. Carnevale, J. Pharm. Sci. 72 (1983) 196-198.
— 0
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. J. Pharm. Biomed. Anal. 24 (2000) 25-31.
O —
2.6% (= 6) (method precision). [9] M.L. Wilcox, S.T. Stewart, J. Pharm. Biomed. Anal. 23 (2000)

909-916.
3.3. Determination in a pharmaceutical product [10] N.B. Pappano, Y.C. De Micalizzi, N.B. Debattista, F.H. Ferretti, Ta-
lanta 44 (1997) 633-639.
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supcgssfully ap.plled tp the direct determination of Guaifen- [12] M.H. Abdel-Hay, M.S. EI-Din, M.A. Abuirjeie, Analyst 117 (1992)
esin in syrup without interference from dextromethorphane 157-160.
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4. Conclusion
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