
35

Оригинальные статьи
Original Papers

According to the work [4], potentiometry ranks third among all analytical methods in the pharmaceutical 
industry after chromatography and spectrophotometry, and about 20 % of all publications devoted to pharma-
ceutical analysis are on potentiometric techniques. Hundreds of articles describing the use of ISE for quality 
control of pharmaceuticals have been published and summarised in reviews and monographs [4–9] and this 
method is included as an official one in the state pharmacopoeias of leading countries [10–12].

One of the promising objects for potentiometric determination using ISE 
is vinpocetine, widely known as «Cavinton», apovincaminic acid ethyl ester, 
synthetic compound derived from vincamine, a substance found naturally in 
the leaves of the lesser periwinkle plant (Vinca minor). Various dosage forms 
of vinpocetine are widely used in medical practice for the treatment of dis-
orders arising from cerebrovascular and cerebral degenerative diseases and 
are produced by a number of pharmaceutical enterprises in the Republic of 
Belarus. The structural formula of vinpocetine is shown in fig. 1.

Currently, for quantitative determination of vinpocetine in dosage forms 
and other objects, the high-performance liquid chromatography method with 
reversed phases in variants of gradient [13; 14] or isocratic [15] elution is recommended. The disadvantages of 
this method are labour-intensive sample preparation procedure due to the necessity of separation from insoluble 
matrix components, duration, use of toxic organic solvents and expensive equipment as well as the duration and 
labouriousness of sample preparation due to the need to separate matrix components (when analysing pills), 
which can damage the chromatographic column.

Vinpocetine is a very hydrophobic substance (the logarithm of the distribution constant between water 
and n-octanol is 4.23) [16], and according to the pKa values given in the literature (from 6.94 [17] to 7.31 
[18–20]), which agree with each other quite well, it exists in the cationic form in a rather wide pH range. This 
opens up the possibility of its potentiometric determination using ISE. To date, only one electrode for the 
determination of vinpocetine with a dioctylphthalate-plasticised polyvinylchloride membrane containing a salt 
of vinpocetine with phosphorus-tungstic acid as an ion-exchanger has been described [21]. However, the choice of 
membrane composition is not justified in any way, the electrode is characterised by a narrow range of functioning 
(from 1 ⋅ 10–2 to 1 ⋅ 10– 4 mol ⋅ L–1) and insufficiently high selectivity to metal ions (values range from n ⋅ 10–3 to 
n ⋅ 10– 4 ). In addition, according to the information given in the work [21], the potential of the electrode was not 
affected by the pH over a range of 1.5–5.8 for 1 ⋅ 10–2 mol ⋅ L–1 vinpocetine solution. These data are puzzling, 
because they are in flagrant contradiction both with the literature data on the solubility of vinpocetine [19], 
according to which the solubility of vinpocetine in water at pH 5 is 93 mg / L or 2.7 ⋅ 10– 4 mol ⋅ L–1, and at pH 6 it 
is 12 mg / L or 3.4 ⋅ 10–5 mol ⋅ L–1, and with the results of our studies, according to which at pH values >5.5 pre
cipitation from 1 ⋅ 10– 4 mol ⋅ L–1 solution was observed.

The aim of the present study was to show that a reasonable choice the ion-exchanger, plasticiser and the 
measurement conditions makes it possible to achieve very good analytical characteristics of vinpocetine-sen-
sitive electrodes (Vin-SE) based on commercially available components, far superior to those described in the 
literature, and to provide very high accuracy of analysis results.

Experimental part
Reagents and materials. Potassium tetrakis(4-chlorophenyl)borate (KTpClPB), 2-nitrophenyl octyl ether 

(2-NPOE), tris(2-ethylhexyl)phosphate (TEHPh) and high molecular weight polyvinyl chloride (PVC) were of 
Selectophore grade (Fluka, Switzerland). Vinpocetine substance was obtained from republic unitary enterprise 
«Center for Expertise and Testing in Health Care» (Belarus). Sodium tetraphenylborate (NaTPhB) of grade «p. a.» 
was from AppliChem (Germany). Tetrahydrofuran (THF) was from Vekton (Russia). Tris(octyloxy)benzene sul-
fonic acid (TOBS), 97 % main substance content, was synthesised at the department of analytical chemistry 
(Belarusian State University) and purified by column chromatography according to [22]. All other salts, alkalis 
and acids used for the preparation of solutions were purchased from the company «Reachim» (Russia) and 
were of grade «puriss.» or «pur.». Pills «Vinpocetine forte borimed» in dosage 10 mg (Borisov Plant of Medical 
Preparations, Belarus), «Vinpocetine» in dosage 5 mg (Pharmland, Belarus) and solutions for injections in 
ampules «Cavinton» in dosage 10 mg in 2 mL (Gedeon Richter, Hungary) were purchased from the pharmacy 
chain in Minsk.

Manufacturing of electrodes. The membrane cocktails were prepared by dissolving appropriate amounts 
of PVC, plasticiser and ion-exchanger in the freshly distilled THF. After the cocktails were stirred for 2 h, 
they were poured into the glass ring fixed on the glass plate. THF was evaporated overnight yielding parent 
membranes of about 400 μm thickness. Disks of 11 mm diameter were cut from the parent membranes and 
glued to the PVC tubes with a THF – PVC composition. Concentrations of the components in the membrane 
were as follows: 32.8 wt. % of PVC, 66.6 wt. % of 2-NPOE, and 0.6 wt. % or approximately 0.01 mol ⋅ L–1 

Fig. 1. The vinpocetine formula


