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The construction and electrochemical response characteristics of polyvinyl chloride (PVC) mem-
brane sensor for the determination of venlafaxine is described. The sensor having venlafaxine-
sodium tetraphenyl borate (ion-pair) as an electroactive material and dibutyl phthalate (DBP) as
a plasticizer in a PVC matrix in the percentage ratio of 5.1:66.0:28.9 (ion-pair:DBP:PVC, w/w).
The sensor exhibits a linear response to venlafaxine in a concentration range of 1.0× 10−2 to
8.0×10−6 mol L−1 with a limit of detection of 5.0×10−6 mol L−1 and with a slope of 29.4±0.1 mV
decade−1 over the pH range 3.0–9.0. Selectivity coefficients of the sensor for venlafaxine relative to
a numbers of potential interfering substances were investigated. The sensor is highly selective for
venlafaxine over a large number of similar compounds. The sensor showing a fast response time
of 10 s and was used over a period of 2 months (for two determinations every day) with a good
reproducibility. The sensor was successfully applied to determine venlafaxine in pharmaceutical,
urine and blood serum samples with satisfactory results.

Keywords: Potentiometric Sensor, Venlafaxine Determination, Sodium Tetraphenyl Phthalate.

1. INTRODUCTION

Venlafaxine, 1-[2-(dimethylamino)-1-(4-methoxyphenyl)
ethyl]cyclohexanol hydrochloride (Fig. 1) is a novel non-
tricyclic antidepressant. Venlafaxine is a second generation
antidepressant drug, has a neuropharmacologic profile
distinct from that of existing antidepressants includ-
ing tricyclic compounds, selective serotonin reuptake
inhibitors and monoamine oxidase inhibitors.1 Venlafax-
ine imparts its antidepressant effects by inhibiting the
neuronal uptake of norepinephrine, serotonin and to a
lesser extent dopamine.2–7 It lacks monoamine oxidase
activity and, more importantly, lacks the adverse effect
profile of tricyclic antidepressants.5�6 Venlafaxine has no
affinity for brain muscarinic, cholinergic, histaminergic or
adrenergic receptors.6�8 Since the clinical use of venlafax-
ine has become increasingly common, it is important to
find a selective and rapid method for the determination of
venlafaxine in human fluieds.
Determination of venlafaxine is important in pharma-

ceutical preparations and biological fluids. Therefore, dif-
ferent methods including liquid chromatography,1�4�9�10–16
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spectrophotometry,17 voltammetry,18�19 electrophoresis,20

and gas chromatoghraphy21�22 have been reported for
the determination of venlafaxine. The spectrophotometric
methods have not enough selectivity to use for complex
sample matrix and can be used only where the sample
matrix is usually less complex and analyte concentra-
tion levels are fairly high. The voltammetric method suf-
fer from several interfering compounds or require costly
sample pretreatment, whereas chromatographic methods
suffer from time-consuming, expensive instrumentation
(with mass spectrometric detection) and costly sample
pretreatment.
Potentiometric detection based on ion-selective elec-

trodes (ISEs) offers several advantages such as speed,
ease of preparation and procedures, simple instrumenta-
tion, relatively fast response, wide dynamic range, reason-
able selectivity, and low cost.18��23 There is not any report
for determination of venlafaxine based ISE. In the present
work, we introduced a new potentiometric sensor for selec-
tive determination of venlafaxine in pharmaceutical, urine
and blood serum samples. The sensor works based on the
use of the ion association complex between venlafaxine
with sodium tetraphenyl borate (TPB) as ion exchange
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