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Dependence of analytical parameters of ion-selective electrodes
on the membrane solvents used in the construction of membranes
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ABSTRACT

The aim of this study was analysis of the suitability of available membrane solvents and their application to obtainliquid membrane
ion-selective electrodes that are sensitive to diazepam or fluoxetine. Sensitive and reasonably selective poly(vinyl chloride) mem-
brane electrodes are based on using water insoluble ion-pair of diazepam - [tetrakis(3,5bis-(trifluoromethyl)phenyl]borate or
fluoxetine - [tetrakis(4-fluorophenyl)]borate as electroactive material. As membrane solvents for construction of membranes
there were used 2-nitrophenyloctyl ether, bis(2-ethylhexyl) sebacate, 1-isopropyl-4-nitrobenzene, bis (1-buthylpentyl) adipate,
tris(2-ethylhexyl) phosphate. Evaluation of analytical parameters of the obtained electrodes, their selectivity and evaluation of ana-
Iytical parameters for membranes subjected to a process of “accelerated aging” in a climate chamber at 60 °C and humidity of 70 %
without the VIS and UV light, were developed. There was carried out an analysis of the suitability of the electrodes, which will show
the best stability and reproducibility of the analytical parameters for the determination of substances in respect of which exhibit se-
lectivity. The determination was developed using potentiometric titration method.
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INTRODUCTION

Membrane electrodes used in chemical and pharma-
ceutical analyses expand the perspective of the analytical
electrochemical methods. Modernization of the methods
used in potentiometry is the result of the introduction of
new indicator electrode for better selectivity and higher
ratios of applicability. They make a direct determination
of the compounds possible, without prior isolation from
the matrix, so that the determination is accurate and fast.
This results from better knowledge of the mechanism of
action of the electrodes, as well as the introduction of new,
more perfect and simple structural systems. Ion-selective
electrodes are widely used in chemical analyses in the de-
termination of many organic and inorganic compounds, as
well as medicines of various chemical groups. Due to the
development and improvement of a number of therapeutic
agents, they have been analysed using new membranes
electrodes system.

In the liquid membranes of ISEs, the porous matrix of
poly (vinyl chloride) is an inert carrier, which is about
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30-35% of the membrane; other components: the plasti-
cizer (solvent membrane) which is 60-65% and the ion
exchanger - 1%, - the most important component of deter-
mining the potential of the electrode. The analyzed
substances should be in two phases, which are sufficiently
different, allowing the chemical potential occurrence of
stroke. In the organic phase there must be the appropriate
group of opposite ionic charges to ion denoted which
would be able to form sparingly soluble compound. Mem-
brane solvents should have a low vapor pressure, high
molecular weight, low dielectric constant and high viscos-
ity, so that the passage through the pores of the membrane
could take place at an appropriate speed [8]. Amount of
plasticizer in membrane can reduce the resistance of the
membrane, which also affects the increase in selectivity of
the electrode. However, the substance used as a plasticizer
should have several properties. High lipophilicity is a pa-
rameter that affects the usability of electrodes - called
“Life time” because at that time the amount of plasticizer
decreases, which significantly changes the performance
characteristics of the electrode. Solvent mediator should
dissolve in the polymeric membrane; it should not create
forms in the diaphragm or crystallize; with other ingredi-
ents of the membrane it should provide a single phase [8].
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Over the past 10 years, numerous studies on the use of
ion-selective electrodes in pharmaceutical analysis have
been published. The most frequently used as solvents me-
diators to obtain ISEs are dioctyl phtalate [3, 5, 7, 13, 15,
19, 21], dibutyl phthalate [9, 10, 12, 16, 19, 23], bis (2-
ethylhexyl) sebacate [1, 6, 19, 22] and 2-nitrophenyl octyl
ether [1, 6, 11, 14-16, 18, 19].

The aim of this study was analysis of the suitability of
available membrane solvents and their application to ob-
tain liquid membrane ion-selective electrodes sensitive to
diazepam or fluoxetine. Sensitive and reasonably selec-
tive poly(vinyl chloride) membrane electrodes based on
the use of water insoluble ion-pair of diazepam — [tetrakis
(3,5bis-(trifluoromethyl)phenyl]borate or fluoxetine-[tetra-
kis(4-fluorophenyl)]borate as electroactive material. As
membrane solvents to construction of membranes there
were used 2-nitrophenyloctyl ether, bis(2-ethylhexyl) se-
bacate, 1-isopropyl-4-nitrobenzene, bis(1-buthylpentyl)
adipate, tris(2-ethylhexyl) phosphate. Evaluation of ana-
lytical parameters of the obtained electrodes, the
selectivity, and the evaluation of analytical parameters for
membranes subjected to a process of “accelerated aging”
in a climate chamber at 60°C and humidity of 70 % with-
out the VIS and UV light, was performed. There was
carried out an analysis of the usefulness of the electrodes,
which will show the best stability and reproducibility of
the analytical parameters for the determined substances in
respect of which exhibit selectivity.

MATERIALS AND METHODS

Reagents and materials. Diazepam (D) and fluoxetine
hydrochloride (F1) substances were obtained from Sigma
— Aldrich. Potassium [tetrakis(3,5bis-(trifluoromethyl))
phenyl]borate ([T(3,5bis-CF3)Ph]B), potassium [tetrakis
(4-fluorophenyl)]borate dihydrate ([T[(F)Ph]B), sodium
tetraphenylborate (NaTPB) and 2-nitrophenyloctyl ether
(NPhOE), bis(2-ethylhexyl) sebacate (b(EH)S), 1-isopropyl-
4-nitrobenzene (IPNB), bis(1-buthylpentyl) adipate
(b(BP)A), tris(2-ethylhexyl) phosphate t(EH)P were ob-
tained from Fluka (Switzerland). Poly(vinyl chloride)
(PVC) of high molecular mass was from Aldrich (USA),
tetrahydrofuran (THF) was produced by Romil Chemicals
LTD (England). The most of the reagents were produced
by POCh (Gliwice, Poland), and all of them were of ana-
lytical — reagents grade.

For the preparation the standard solutions (concentra-
tion 10"! mol L-!) the analysed substances were used:
diazepam dissolved in hydrochloric acid 0,005 mol L-!
under continuous stirring until complete dissolution of the
substance and fluoxetine hydrochloride dissolved in wa-
ter. Standard solutions with concentrations 10-2—10-7 mol
L-! for both substances were prepared in 10-3 mol L-1 KCL.
The standard solution of TPB of 102 mol L-! was prepared
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by dissolving the compound in water, diluting to 250 ml,
and standardizing as previously described [20].

The solutions were prepared using bidistilled deion-
ized water throughout.

Apparatus and electrodes. Multifunctional apparatus
(pH/mV, pX/mV; temp.; O; hPa; Cond.) Elmetron CX
(Poland) was used for measuring the electrode potentials
and pH. All the potentiometric measurements were made
using saturated calomel electrode (SCE) and Ag/AgCl
membrane electrode; pH adjustment was made with
a combination glass electrode. All the measurements were
carried out at room temperature 21+2°C. A magnetic stir-
rer was used; however, the readings of the potential value
were taken after the stirrer had been switched off.

The SCE was used as the reference electrode connected
with the sample solution by a potassium nitrate bridge.

Preparation of ion — pair complexes. To 10 ml of well
shaken 10-2 mol L-! D solution, 10 ml of 10-2 mol L-!
[T(3,5bis-CF3)Ph]B in 400 g L-! ethyl alcohol solution
was added. To obtain fluoxetine ion — pair complex: to 10 ml
of well shaken 10-2 mol L-! fluoxetine hydrochloride wa-
ter solution, 10 ml of 10-2 mol L-! [T(F)Ph]B in 400 g L-!
ethyl alcohol solution was added. The precipitates ob-
tained after cooling and evaporation of the ethyl alcohol
were filtered using a (G4) sintered glass crucible, washed
with water to remove any non—complexed material, dried
at room temperature and ground to a fine powder. The re-
sults of the elemental analysis agree well with the molar
ratio 1:1 of the reacting substances. The theoretical per-
centage amount of nitrogen in the complexes was 2.439
and 1.900; while the found one was 2.384 and 1.868 for
D-{T(3,5bis-CF3)Ph]B and FI-[T(F)Ph]B, respectively.

Preparation of the membranes. Twenty milligrams of
the ion—pair complex was added to a solution of 170 mg
PVC in 6 ml THF and 360 mg of NPhOE or b(EH)S or
IPNB or b(BP)A or t(EH)P as plasticising solvent media-
tor. The homogeneous mixtures were poured into a glass
ring (diameter 3.1 cm) and covered with a sheet of filter
paper and a glass plate was placed over it. The membrane
was forming as the THF was evaporating slowly at room
temperature. The thickness of all obtained membranes
was about 0.2 mm. The membranes obtained were de-
noted by the solvents mediator: NPhOE — I, b(EH)S) —1I,
IPNB - III, b(BP)A — IV, t(EH)P — V.

Construction of electrode. To prepare an electrode (ac-
cording to Craggs et al. [4]), a membrane disc of § mm
diameter was cut from obtained film and glued onto the
front end body of PVC electrode containing an inner
Ag/AgCl junction. A 10-3 mol L-! solution of the analysed
substance in 10-3 mol L-! KCI solution was used as the in-
ner electrolyte. The membrane electrodes were condi-
tioned overnight in a solution of the same composition as
the internal filling solution, and stored in the same solu-
tion before use. Electromotive force (e.m.f) measure-
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ments were performed using the cell assembly:
Ag/AgCl-10-3 mol L-! analysed substance in 10-3 mol L-!
KCl solution-PVC membrane-test solution-SCE.

Electrode characteristics. The performance of the ob-
tained electrodes D I, D II, D III, D IV, D V was
investigated by measuring e.m.f. values of 10-2 - 10-7 mol
L-! of diazepam solution and in 10-3 mol L-! KCI solution.
The performance of the obtained electrodes F1 I, F11I, F1
IIL, F1 1V, F1 V was investigated by measuring e.m.f. val-
ues of 102 - 107 mol L-! of fluoxetine hydrochloride
solution in 10-3 mol L-! KCI solution. The potential was
recorded when stable readings were obtained. A calibra-
tion graph was made by plotting the observed potential as
a function of logarithm of diazepam or fluoxetine hydro-
chloride concentration.

Stability study received electrodes. In the climatic
chamber “aging conditions” of membranes were identi-
fied, i.e.: temperature of 60 °C and 70% humidity without
the VIS and UV light. After stabilization of the parame-
ters, the membranes were inserted and sealed in the
chamber. At selected intervals, the appearances of mem-
branes were observed. The experiment was completed
after 7 days. Of membranes, which were visually in-
spected to be useful for further testing, electrodes were
prepared as above. Then, the performance of the all ob-
tained electrodes was investigated by measuring e.m.f.
values of 102 — 10-7mol L-! in diazepam or fluoxetine hy-
drochloride in 10-3 mol L-! KCl solutions, respectively.

Potentiometric titration of diazepam and fluoxetine hy-
drochloride in pure form. Samples of solution containing
2.84 ppm of diazepam substance or 3.09 ppm of fluoxet-
ine hydrochloride substance in 10-3 mol L-! KCI were
titrated with 10-2mol L-! of NaTPB standard solution. End
point was determined using electrodes with membrane
containing diazepam — [T(3,5bis-CF3)Ph]B and NPhOE
or b(EH)S or b(BP)A (electrodes D I, D II, D 1V) or
fluoxetine — [T[(F)Ph]B and NPhOE or b(EH)S or IPNB
(electrodes Fl I, FI 11, F1 III), respectively.

RESULTS AND DISCUSSION

Ion-pair complexes of the diazepam with [te-
trakis(3,5bis-trifluoromethyl)phenyl]borate and fluoxetine
with [tetrakis(4-fluorophenyl)]borate were obtained and
tested as ion-exchangers in PVC membrane electrodes. In
laboratory conditions diazepam does not create ionic as-
sociation connections with [T(F)Ph]B, fluoxetine with
[T(3,5bis-CF3)Ph]B. The compositions of the received
crystalline ion-pair complexes 1:1 were verified by data
obtained from elementary analysis. The suggested struc-
tural formulas are shown in Fig. 1. These ion-pair
complexes are readily soluble in an organic solvent such
as tetrahydrofuran or chloroform. The obtained com-
pounds were incorporated into a PVC membrane with the
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following solvent mediators: NPhOE (electrodes 1),
b(EH)S (electrodes II), IPNB (electrodes III), b(BP)A
(electrodes 1V), t(EH)P (electrodes V).
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Fluoxetine - [tetrakis(4-fluorophenyl)]borate

Fig. 1. Suggested structural formulas of ion-pair complexes

The working characteristics for the investigated elec-
trodes DI-D V and F11-F1 V were assessed on the basis
of the calibration curves obtained by measuring of the
e.m.f. values of the set of diazepam or fluoxetine hydro-
chloride solutions respectively, in intervals of 10-2— 10-7
mol L-! concentrations in an ionic strength adjusted to 10-3
mol L-1 KCI. The E(mV) vs. log (c) graph obtained for D I
—DV,FII-F1V electrodes in KCl solution are presented
in Fig. 2. The results obtained indicate that the tested elec-
trodes have Nernstian cationic response to diazepam or
fluoxetine activity, respectively in different concentration
ranges. Slopes of electrodes DI-D V and FII-F1 V de-
pend on the properties of the solvent mediator. Drift
potential differences were also observed for sensitive
electrode to diazepam or fluoxetine. The response of elec-
trodes sensitive to relative fluoxetine potential was fast
with maximum variability £1.0205 mV and for the diaze-
pam sensitive electrodes the slow setting of the potential
with variability from 0.205 to 6.440 mV was noted. The
response times of the electrodes were tested for 10-7— 10-2
mol L-! diazepam or fluoxetine solutions, respectively.
The sequence of measurements was low to high concen-
trations. Those electrodes exhibited a fast dynamic
response of about 5s for as the higher concentrations, be-
low 10 mol L-! the response time was expectedly
sluggish, about 15-20s, which is typical for ion-selective
electrodes containing bulky PVC membranes of similar
thickness (about 0.2 mm). Table 1 shows the values ob-
tained for general operating characteristics of diazepam
and fluoxetine electrodes. There are differences between
the linearity ranges and response slopes for different elec-
trodes. The differences are insignificant. This implies that
the different solvent mediators used do not significantly
influence the response characteristics of electrodes.
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Fig. 2. Potentiometric response of obtained ISEs in solution KCI 10 mol L

Table 1. Effect of plasticizer on response of diazepam and fluoxetine sensitive electrodes (average of six measurements)

The parameters of linear
Elec- . Linear range LR Detection limit LD Slope S Potential drift regression in LR
trode Membrane composition (mV) (mV) y=ax+b
mol LT mg mi? mol L' [mg mI'T r a b

DI |D - T(3,5bis-CF3)PhB NPhOE [1072 - 10"*% |2.85 x 10° - 3.195 1023 | 1.666 | 51.80 | +0.98 - £5.05 | 0.9890 | 0.0141 |- 4.6123
DII |D - T(3,5bis-CF3)PhB b(EH)S 102 - 1059 [2.85 x 106 - 2.847 | 107>''> | 2.016 | 51.93 | +0.015 - +6.44 | 0.9920 | 0.0144 |- 4.6072
DIII |D - T(3,5bis-CF3)PhB IPNB 1072 - 105% [2.85x 105-2.847 | 10> | 1.943 | 52.03 | +£0.915 - +6.18 | 0.9879 | 0.0134 |- 4.5986
DIV |D - T(3,5bis-CF3)PhB b(BP)A [1072 - 10°*% |2.85 x 10° - 2.963 1013 | 2.025 | 51.24 | +0.325 - +5.47 | 0.9978 | 0.0156 |- 5.0386
DV |D - T(3,5bis-CF3)PhB t(EH)P |102- 1048 |2.85 x 10° - 4.184 1018 | 1.959 | 49.22 | +£0.235 - +2.18 | 0.9994 | 0.0164 |- 4.4414
FIT |FI - T[(F)PhB] NPhOE 102 - 10%% [3.09 x 10 - 11.689 | 10°*%7 | 5.326 | 54.40 +0.415 0.9912 |0.02011 |- 5.8862
FI II |FI - T[(F)PhB] b(EH)S 102 - 1097 |3.09 x 10° - 6.674 10492 | 3.753 | 53.41 +0.615 0.9960 | 0.0196 |- 5.7761
FI III |FI - T[(F)PhB] IPNB 102 - 1097 |3.09 x 10° - 6.952 10488 | 4.089 | 53.56 +6.500 0.9957 | 0.0194 |- 4.9507
FIIV |FI - T[(F)PhB] b(BP)A 102 - 104 (3,09 x 10° - 30.934 | 107*3 | 15,572 | 56.00 +1.205 0.9751 | 0.0208 |- 5.7632
FIV |FI - T[(F)PhB] t(EH)P 102-10%°° |3.09 x 10° - 9.956 10487 | 4.211 | 52.23 +0.565 0.9947 | 0.0203 |- 5.9107

The effect of pH on the potential readings of the diaze-
pam D I - D V and fluoxetine electrodes F1 1 — FI V was
checked by recording the e.m.f. of 103 mol L-! diazepam
or fluoxetine hydrochloride in 10-3 mol L-! KCI solution
with various pH values. They were obtained by the addi-
tion of small volumes of HCI and/or NaOH solution of
10! or 1 mol L-! each to the basic solution of substances,
respectively. For electrodes sensitive to fluoxetine the po-
tential did not fluctuate by more than about £ 1 mV in the
pHrange 5.0-5.8 for all obtained electrodes. The graph for
diazepam sensitive electrodes remained linear but had dif-
ferent slopes in the pH range 3-7, indicating that no
significant effect on the electrode potentials was observed
for all electrodes. Bellow pH 3, they become nonlinear as
the electrodes began to respond to hydrogen ions. Above
pH 7, formation of very slightly soluble diazepam sub-
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stance base caused the electrode potentials to decrease [2].
The influence of potential drugs on the response charac-
teristics of the developed electrodes was investigated.
Potentiometric selectivity coefficients were performed by
standard separate solution method [17] and calculated
from the equation:

log K{"'= (E; - E)IS

where: E represents the e.m.f. measured for the primary ion (i),
and the interfering ion (j), respectively, and S is the slope of the
corresponding diazepam and fluoxetine electrode.

The values given were evaluated from the e.m.f. read-
ings obtained from 10-3 mol L-! KCI solution. Interfering
substances different for diazepam and fluoxetine, were se-
lected on the basis of pharmacological, chemical structure,
their relative impact on the selectivity of the electrodes.
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For the diazepam sensitive electrodes, antidepressants an-
tipsychotics and anxiolytics were selected; for the
fluoxetine sensitive electrodes, anxiolytics, antipsychotics
and inert fillers were chosen. The selectivity coefficients
values are summarized in Table 2. Thioridazine hydro-
chloride, chlorpromazine hydrochloride, chlorprothixene
hydrochloride are likely to cause interference with respect
to PVC diazepam sensitive electrodes. Diazepam, chlor-
promazine hydrochloride, promazine hydrochloride may
cause harmful interference to determine the potential of
the electrodes sensitive to fluoxetine. Fortunately, these
substances are seldom formulated in combination with di-
azepam or fluoxetine, respectively.

Table 2. Potentiometric selectivity coefficients of diazepam and
fluoxetine PVC membrane electrodes

Diazepam PVC membrane electrodes
log Kijpot
D III DIV DV

-0.72438 |-0.40902

Lp.| Interferent (j) D1 DIl

-0.35342 |-0.05634 |0.00783

1 Imipramine
hydrochloride

Thioridazine

2 | rocionge  |0-19245 |0.13788 |0.21284 (0.07126 |-0.10771
Chlorpromazine

3 hyralorae'® 0.21796 0.13981 |0.16499 |0.05553 |-0.10027
Chlorprothixene

4 oiaee |0.25243 (0.19792 |0.17260 (009784 |0.00146

5 |Opipramol -1.04135 |-0.7299 |0.00000 |-1.43858 |-1.20119

hydrochloride

6 Fluoxetine
hydrochloride

-0.49471 |-1.0363 |-0.08117 |-0.41472 |-0.27381

Fluoxetine PVC membrane electrodes
-pot

log Kjj
FI FII F III F 1V FV

1 |Diazepam 0.20863 |0.14682 |0.13335 |0.72250 (0.07895

Chlorpromazine
2 hydrochloride 0.66025 |0.85045 |0.54275 |0.87722 |0.77369

Promazine
3 hydrochloride 0.89028 |2.0040 |0.77004 |2.05808 |0.34692
4 |Sodium acetate |-0.17976 |-0.22659 |-0.25966 |-0.13886 |-0.24916
5 |Sodium benzoate |-0.17635 |-0.23117 |-0.25658 |-0.13462 |-0.26434
6 |Lactose -0.15839 |-0.20686 |-0.25068 |-0.07234 |-0.22772
7 |Glucose -0.15480 |-0.19263 |-0.23772 |-0.06572 |-0.20544

In order to verify the stability and strength of elec-
trodes, the received membranes were placed for 7 days in
a climatic chamber, where the “aging conditions” were set,
i.e. temperature of 60°C and a relative humidity of 70%.
After this time, their properties were analyzed.

The membrane containing the ion pair D-[T(3,5bis-
CF;)Ph]B and IPNB as a solvent was dry and stiff. Mem-
brane with b(BP)A changed color (to orange), became
greasy and wet, which means that it was squeezed out of
the plasticizer. Due to these changes, these membranes
were not used for further studies. Other membranes con-
taining NPhOE, b(EH)S t(EH)P slightly hardened, and
the color became more intense, but they maintained
stretch and flexibility, and therefore were used for further
experiments.

The membrane containing ion pair complex
FI-[T(F)Ph]B and IPNB as a plasticizer in the same way as
for diazepam, was dry and stiff. This excluded it from fur-
ther research. Membranes containing NPhOE, b(EH)S,
b(BP)A slightly hardened, and the color became more in-
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tense, but survived flexibility and stretch. In the mem-
brane with t(EH)P no changes were observed, it was
flexible, ductile and transparent. For this reason, these
membranes were used for further studies. Electrodes were
obtained as before and the procedure of the performance
of characteristic was described above. The analytical pa-
rameters of the studied electrodes after “aging conditions”
are presented in Table 3. Parameters of the diazepam-
sensitive electrodes are insignificantly different but the
potential drift for all diazepam electrodes increased from
+19.35 mV (membrane contain t(EH)P as solvent media-
tor) up to +21.83 mV (NPhOE). The measurable
correlation coefficient (r) was more varied: NPhOE
0.9774, b(EH)S 0.9855, t(EH)P 0.9912. The fluoxetine-
sensitive electrodes showed comparable linear range and
detection limit. Correlation coefficient of linearity (r) for
NPhOE was 0.9973, b(EH)S 0.9986 and t(EH)P 0.9961.
Differences with each slope and drift potential, for
NPhOE 45.71 mV £ 9.15 mV, b(EH)S 46.99 mV =+ 8.65
mV and t(EH)P 46.87 mV + 10,85 mV were observed. At
least, in comparison to the baseline parameters, the
changes in the electrode containing b(EH)S indicated that
the electrode proved to be the best. The range increased by
3.203 mg mL-1, the detection limit by 1.296 mg mL-!, the
slope decreased by 6.42 mV and increased drift of 8.035
mV. Research of “accelerated aging” showed that the
fluoxetine-sensitive electrode with b(EH)s as solvent me-
diator meets the requirements of the analytical usefulness
for long periods of time.

Diazepam and fluoxetine hydrochloride were analyzed
and their concentrations were determined using proposed
electrodes with the best analytical parameters. Determi-
nation was carried out by the standard addition of an aque-
ous solution 10-2 mol L-! of TPB to a solution of D or FI.
Electrodes were prepared “ex tempore”. For diazepam,
the membranes containing: NPhOE, b(EH)S and b(BP)A
were chosen, and for fluoxetine, the membranes containing:
NPhOE, b(EH)S and IPNB as plasticizers were chosen.
Titration was performed for each electrode. Potential-time
response was measured soon after stabilising, the jump
was checked, and the results were repeatable. One clear
stroke corresponded to the ratio 1:1 of the potential reac-
tion of analyzed substance - tetraphenylborate. The
application of least squares method for the first two deter-
minations gave a 95% confidence level for the slopes and
intercepts. Correlation coefficient values for diazepam
electrodes of 0.9970-0.9880 were obtained. The relative
mean errors obtained ranged from 1.74-3.15% with re-
covery from 94.26 to 99.28% and standard deviation SD
0.68—1.84. For fluoxetine selective electrodes correlation
coefficient values 0.9984-0.9892 were obtained. The
relative mean errors obtained ranged from 0.74-2.15 %
with recovery from 0.9726 to0 99.28 % and standard devia-
tion SD 0.068-0.184 and variation coefficient 0.40-1.12.
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Table 3. Effect of plasticizer on response of diazepam and fluoxetine sensitive electrodes after “stress conditions” (average of six

measurements)
The parameters
- Linear range LR Detection limit LD Slope S | Potential of linear regression in LR
Lp Membrane composition (mV) drift (mV) y=ax+b
mol L? mg ml? mol LT [ mg mI™? r a b

DI |D - T(3,5bis-CF3)PhB NPhOE [102- 105 [2.85x 10°-2.847 | 10728 1.494 57.73 +21.83 | 0.9774 0.0167 | - 5.3075
DII |D - T(3,5bis-CF3)PhB b(EH)S |102- 10> |2.85 x 10° - 2.847 107>-18 1.881 67.17 + 21.09 0.9855 0.0145 - 5.3809
D III |D - T(3,5bis-CF3)PhB IPNB under “stress” experienced squeezing solvent and crystallization electroactive material of membrane
DIV |D - T(3,5bis-CF3)PhB b(BP)A under “stress” experienced squeezing solvent and crystallization electroactive material of membrane
DV |D - T(3,5bis-CF3)PhB t(EH)P [102 - 10700 |2.85 x 10° - 2.847 107315 2.016 57.90 + 19.35 0.9912 0.0168 - 5.6301
FIT |Fl - T(F)PhB NPhOE 102- 10%% [3.09x 10°-3.471 | 1010 | 2.457 45.71 +9.15 | 0.9973 | 0.0215 | - 5.3756
FITI |Fl - T(F)PhB b(EH)S 102- 10495 |3.09x 10° - 3.471 | 1010 | 2457 46.99 +8.65 | 0.9986 | 0.0211 | - 5.5543
FI III |FI - T(F)PhB IPNB under “stress” experienced squeezing solvent and crystallization electroactive material of membrane
FI IV |FI - T(F)PhB b(BP)A 1072- 10410 ‘3.09 x 10° - 24.572 ‘ 107445 ‘ 10.976 ‘ 34.68 +19.1 0.9746 0.0269 |- 6.3837

The results were obtained for the two repetitions after
each renewal of electrode (it was done three times). After
analyzing subsequent titration curves of the electrodes
and the results, it can be concluded that all the electrodes
can determine the reproducibility of determinations only
when they are used two times. Further, their use means
that between titrant portions consecutive potential jumps
are smaller, and in addition, the precipitated D-TPB or
FI-TPB accumulate on the membrane, thus the titration
curve flattens, reducing the sensitivity of the electrodes,
thereby reducing the sensitivity of the determination.

CONCLUSION

The type of membrane solvent (plasticizer) affects the
performance characteristics of ion-selective electrodes
with liquid membranes heterogeneous cations function
received with the diazepam and fluoxetine. The best per-
formance was presented by diazepam electrode membrane,
which contained -isopropyl-4-nitrobenzene. The poten-
tial response was quick, it was sensitive, selective, and the
only drawback is the short “life.” The best results are ob-
tained with fluoxetine electrode containing bis(2-ethylhexyl)
sebacate. It was a sensitive, selective, and its performance
characteristics were also satisfactory when subjected to
accelerated aging diaphragm action. The proposed mem-
brane electrode system based on diazepam or fluoxetine
with fluorine derivatives phenylborate as cations ex-
changers and different solvent mediators, offers a simple,
rapid, high-degree-of-precision and accurate “ex tem-
pore” technique for the determination of diazepam and
fluoxetine in pure substance.

This paper was developed using the equipment pur-
chased within the Project called “The equipment of
innovative laboratories doing research on new medicines
used in the therapy of civilization and neoplastic diseases™
within the Operational Program Development of Eastern
Poland 2007 — 2013, Priority Axis I Modern Economy,
Operations 1.3 Innovation Promotion.
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