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Potentiometric Characteristics of Nitroso-R-Salt-Metal Complex Based Basic
Drug Selective Electrodes

Mi-Na Lee and Moon-Kyu Ahn*
Department of pharmacy, Kyungsung University, Pusan 608-736, Korea

Abstract — Nitroso-2-naphthol-3,6-disulfonic acid, disodium salt (NRS) was used as an organic ligand to prepare basic drug-
selective polymeric membrane electrode. The sensing membrane of the electrode consited of basic drug-metal(I)-NRS as
an ion-exchanger site in a poly(vinyl chloride) matrix plasticized with 2-nitrophenyl octyl ether (NPOE). The metal ions
used were Fe?*, Co?*, Ni** and Cu?*. The electrodes exhibited fast and wide linear response in the basic drug con-
centration of 107°~1073 mol/l with a response slope of 50~60 mV/decade in a buffer solution of pH 4~8. The electrodes

exhibited good selectivity for many basic compounds.
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Fig. 1 - Effect of pH on the response of chlorpromazine-selective

electrode which was plasticized with NPOE(T). Fe(Il)-
Nitroso R salt complex ion was employed as a counter ion.
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Table I - Response characteristics of Co(II)-NRS-chlorpromazine based PVC membrane electrodes

Plasticizer ~ Slope (mV/dec.) Correlation coefficient Lower limit of linear range (mol/l)  Detection limit (mol/l)

Working pH

NPOE 402 0.995 5x107 107
NPOE(T) 49.2 0.998 5x107° 107°
DOS(T) 499 0.999 5x1073 107

4~8
4~8
4~8

T : added potassium tetrakis(4-chlorophenyl)borate as additives.

Table II — Response characteristics of Cu(II)-NRS-chlorpromazine based PVC membrane electrodes

Plasticizer  Slope (mV/dec.) Correlation coefficient Lower limit of linear range (mol/f)  Detection limit (mol/l)

Working pH

NPOE 43.2 0.996 5x107° 107° 4~9
NPOE(T) 49.8 0.998 5%107° 10° 4~9

T : added potassium tetrakis(4-chlorophenyl)borate as additives.

Table III - Response characteristics of Fe(II)-NRS-chlorpromazine based PVC membrane electrodes

Plasticizer ~ Slope (mV/dec.) Correlation coefficient = Lower limit of linear range (mol/)  Detection limit (mol) Working pH
NPOE 37.9 0.983 5x107 10° 4~7
NPOE(T) 50.4 0.995 5x107° 10-5 4~7
DOS(T) 50.1 0.996 5x107 10° 4~7
TCP(T) 50.5 0.994 5x107 107° 4~7

T : added potassium tetrakis(4-chlorophenyl)borate as additives.
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Table IV — Recovery test results of chlorpromazine measured with
ISE in which metal-ligand complex was employed as a
counter ion (in 0.1 mol/! buffer solution, pH 4.5 or 8.0,
plasticizer; NPOE(T))

Metal Fe Co Ni Cu
% }ioﬁrng#) 99.35+2.8 98.54+2.9 982539 98.79+29

#Relative standard deviation (n=7).

Table V - Potentiometric selectivity coefficients K for various
compound when determined with metal (Fe, Co, Cu)-NRS-
promazine complex based membrane electrodes

Metal
Interferant, B Fe Co Cu
Lactose 1.2x10%  1.2x10%  1.2x1072
Glucose 1.3x10%  12x10%  11x102
Fructose 12x107%  12x107% 1.3x107%
Procaine 1.2x1070  1.3x107!  12x107t
Dopamine L1x10!  11x107  1.2x107

Plasticizer : NPOE(T).
Measured at 10°mol/l chlorpromazine solution in 0.1 mol/-
acetate buffer pH 4.5.

Table VI —Determination of chlorpromazine in pharmaceutical
preparations (Fe-ligand-complex as a counter ion, 0.1

mol/l-acetate buffer pH 4.5, plasticizer : NPOE(T))
Product Tablet Injection

A Co. B Co. C Co. D Co.

Nominal content 100 mg 25 mg 100 mg 25 mg

Found (% +RS.D¥) 0824+29 97.87+3.1 98.73+2.9 97.81+3.0

#Relative standard deviation (n=7).
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