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selectivity of electrodes to amine cations [25; 26]. As for the selectivity to quinine, which, like vinpocetine, is 
a tertiary amine, the observed effect of the plasticiser is associated with the presence of a hydroxyl group in 
the quinine molecule, which can be solvated by electron-donor solvents by the mechanism of hydrogen bond 
formation. The influence of the nature of the ion-exchanger on the selectivity is logically explained by their 
different ability to ionic association with the basic and foreign ions. The anion TpClPB–, as well as other tet-
raphenylborate derivatives, is characterised by a minimal ability to associate with most cations due to strong 
charge delocalisation. The value of the association constant depends relatively little on the nature of the ca-
tion [27]. At the same time, in the anion of TOBS– the negative charge is concentrated on the oxygen atoms of 
the sulfogroup. This causes a much greater ability to form ionic associates with cations compared to TpClPB–, 
which increases with decreasing cation size, and in the series of amine cations – with decreasing degree of 
substitution of the nitrogen atom [27].

Ta b l e  1

Effect of the nature of plasticiser and ion-exchanger on the selectivity of Vin-SE

Foreign ion
log K Pot

KTpClPB, 2-NPOE KTpClPB, TEHPh KТOBS, 2-NPOE
Li+ Less −9.8 −4.15 ± 0.05 Less −5.9

Ca2+ Less −9.7 −6.67 ± 0.05 −5.05 ± 0.1
Na+ −9.0 ± 0.1 −4.99 ± 0.05 −4.23 ± 0.2
H+ −9.0 ± 0.1 −2.98 ± 0.03 –
K+ −7.44 ± 0.04 −5.59 ± 0.05 −4.37 ± 0.2

Et 2NH2
+ −4.85 ± 0.05 −3.45 ± 0.05 −3.74 ± 0.2

Rimantadine −2.95 ± 0.05 −0.55 ± 0.05 −1.82 ± 0.05
Quinine −2.10 ± 0.1 −0.77 ± 0.05 −1.17 ± 0.11

The selectivity parameter is directly related to another important characteristic of the electrode, namely the 
lower limit of detection, which in some cases can be limited by the presence of a foreign ion [28]. The above is 
illustrated in fig. 3, which shows the electrode functions of electrodes with membranes plasticised with 2-NPOE 
and TEHPh in solutions of vinpocetine in 10–2 mol ⋅ L–1 phosphoric acid. The sharp narrowing of the linear 
range of function for the electrode with TEHPh plasticised membrane is explained by the strong interfering 
influence of hydrogen ion (see table 1). At the same time, as it was shown in [29–31], the use of low pH values 
is a necessary condition for reliable functioning of ISEs reversible to cations of highly lipophilic physiologically 
active amines.

Further studies were carried out with an electrode with a membrane plasticised with 2-NPOE and containing 
KTpClPB as an ion-exchanger. Figure 4 shows the dependence of the electrode potential on pH. It can be 
seen that the potential drop starts much earlier than it follows from the protolytic equilibrium in solution. 
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Fig. 3. Effect of plasticiser on the response 
of Vin-SE in 10–2 mol ⋅ L–1 phosphoric acid solutions


