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In this paper, for the first time, a combination of hollow fiber based liquid 3-phase microextraction with

a potentiometric method was applied as a highly selective and sensitive method of analysis.

Desipramine, as a model compound, was extracted from a small volume in the presence of 0.10 mol L�1

NaOH (donor solution) through a thin phase of propyl benzoate inside the pores of a polypropylene

hollow fiber and finally into a 10 mL acidic acceptor solution inside the hollow fiber. Two

microelectrodes were designed and inserted into the two ends of a hollow fiber inside the acceptor

solution. Potentiometric analysis was performed in situ within an extraction time of 15 min; the final

stable signal was used for analytical application. Under the optimized conditions, an enrichment factor

of 296 was achieved and the relative standard deviation (RSD%) of the method was 4.5%. The

calibration curve was obtained in the range of 3.0 � 10�5 to 3.4 � 10�8 mol L�1 with a reasonable

linearity (R2 > 0.9849) and a limit of detection (LOD) of 3.1� 10�8 mol L�1. Finally, the applicability of

the proposed method was evaluated by extraction and determination of desipramine in plasma and

urine samples without any special pretreatment.

1. Introduction

One of the essential limitations of the application of potentio-

metric techniques in complicated real samples is due to the lack

of selectivity and sensitivity. Therefore, using the pretreatment

method could be an alternative for the elimination of interfer-

ences, and increasing sensitivity. On the other hand, hollow-fiber

based liquid 3-phase microextraction (HF-LPME) is an isolation

technique that was introduced by Pedersen-Bjergaard and Ras-

mussen in 1999.1 This technique is based on the use of disposable

and porous hollow fibers made of polypropylene. HF-LPME

combines extraction, concentration and sample clean-up in one

step. The basic principles of this technique have been clearly

described in previous reviews.2–5 In the three-phase mode,

extraction of analyte occurs by using three liquid phases,

including: (1) the sample solution (donor phase) where pH is

adjusted to keep compounds neutrally charged, (2) the organic

extractor phase which is immobilized in fiber pores, and (3) the

receiving aqueous phase (acceptor phase) with a pH that is

adjusted to ionize the analyte. Compounds in their non-ionized

form are extracted into the organic solvent and are subsequently

back-extracted into the acceptor phase, which can be directly

analyzed via HPLC.6–8 Additional advantages of HF-LPME are

its tolerance to a wide pH range, as well as its application in

assays that are not suitable for SPE or SPME. Sample carry-over

can be avoided because the hollow fibers used in HF-LPME are

cheap, making them affordable to be disposed of after a single

use.9 The aim of this study is to use HF-LPME to perform

selectivity and sensitivity in electrochemical analysis.

This is the first time an ion-selective electrode is used for the

analysis of desipramine as a model compound after its extraction

into an acceptor phase inside the hollow fiber. Desipramine

hydrochloride is a tricyclic antidepressant that is used to elevate

mood and promote the recovery of a normal range of emotions in

patients with depressive disorders. In addition, desipramine has

been used in a number of other psychiatric and medical condi-

tions. Several procedures have been reported in the literature for

the analysis of desipramine hydrochloride.10 These methods are

spectrophotometry,11,12 high performance liquid chromatog-

raphy (HPLC),13,14 electrophoresis,15 voltammetry,16,17 gas

chromatography18 and ion selective electrodes.19

In the present study, the results of our investigation indicate

that using HF-LPME increases the selectivity of the analysis of

desipramine because many of the interference compounds could

not be extracted into the hollow fiber. Therefore, a complex

matrix could be used for the analysis without any dilution of the

sample. On the other hand, the proposed method performed

sensitively because analytes were concentrated into the hollow

fiber. Desipramine, as a model compound, was extracted from

a small volume in the presence of 0.10 mol L�1 NaOH (donor

solution) through a thin phase of propyl benzoate inside the

pores of a polypropylene hollow fiber and finally into a 10 mL
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