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Determination of Basic Drugs with Ion-Selective Membrane
Electrodes Using Ion-Exchanger
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Abstract — Many poly (vinyl chloride : PVC) membrane electrodes were investigated for the determi-
nation of basic drugs, chlorpromazine, amitriptyline, nortriptyline, etc. These electrodes are based on the
use of the ion-association complexes of the basic drugs with eriochrome cyanine R, chromoxane cyanine,
chrome azurol S and picric acid as ion-exchange sites in a plasticized PVC matrix. All ion-exchangers
except picrate complex were not proper for use, because those complexes in plasticized membrane were
excluded into aqueous workmg solutlon These drug electrodes show excellent Nernstian responses in the
concentration range 10 °~10"° mol dm™. Their selectivity with respect to each other, as well as their work-
able pH range have been investigated. The major advantages of the proposed methods are their simplicity

and speed.

Keywords [ Ion-exchanger, picric acid, plasticizer, basic drugs, chlorpromazine.
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Adipate dioctyl adipate(DOA) Scientific product Co.

Azelate diocty] azelate(DOAz) Scientific product Co.

Phosphate isodecyl diphenyl phosphate(IDDPP) Scientific product Co.
tricrecyl phosphate(TCP) Scientific product Co.
triethyl hexyl phosphate(TEHP) Scientific product Co.

Phthalate dioctyl phthalate(DOP) Fluka Co.

Sebacate dioctyl sebacate(DOS) Fluka Co.

Phosphonate dioctylphenyl phosphonate(DOPP) Fluka Co.

Other o-nitrophenyl octyl ether(NPOE) Fluka Co.
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Table II - Characteristics of liquid membrane electrodes. Eriochrome cyanine R and bromophenol blue were used as counter ion. Added
basic drug was 0.1 mM chlorpromazine HCI. Potential difference was obtained with 4 measurements. Conditioning time

between two measurements were 2 hours

Counter

Plasticizer (AmV)

lon No. DOA DOP DOS DOAz DOPP NPOE IDDPP TEHP TCP
1 157.3 173.4 139.2 130.0 120.0 92.8 156.8 1334 180.7
2 124.5 143.6 116.7 108.0 104.5 77.7 130.9 119.7 165.1
ECR 3 104.0 119.5 933 88.0 86.1 69.1 101.2 95.8 127.5
4 63.0 79.1 59.6 58.1 63.5 479 54.7 68.9 88.4
1 184.6 170.0 173.9 151.4 89.4 144.1 156.7 138.2 171.9
BPB 2 158.2 160.2 155.3 136.8 85.0 105.5 131.4 123.1 165.6
3 132.0 130.1 125.3 111.0 70.0 95.1 101.2 99.5 126.8
4 80.0 91.0 82.6 72.3 50.2 72.2 56.9 709 89.6
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Table III — Characteristics of liquid membrane electrodes. Picric acid was used as counter ion

Plasticizer CPZ ATT NTT TMPZ FPZ PMZ
boa  Slore* 56.4 53.7 55.3 545 57.2 57.3
linear range** 107 ~10° 107 ~2x10° 10°~10° 10" ~5x10° 107 ~5x10° 10° ~10°
bop  Slore 57.1 54.1 55.1 549 58.6 58.3
linear range 1072 ~10° 10 ~2x10° 10°~10° 10°~5x10° 107 ~5x10° 10° ~10°
bos P 7257.5 } Z 54.0 } 256.0 B} 2 543 } 258.7 5 2 585 }
linear range 107 ~10° 107 ~5x10° 107 ~10° 10°~5x10° 107 ~10° 107 ~2x10
DOAZ slope 256.8 . ) 55.2 . 255.8 . , 52.4 . i 57.4 . 254.6 .
linear range 102 ~10° 107 ~5x10° 107~ 10° 107 ~5x10° 107 ~ 5 x 10 107 ~ 10
I 252.0 ) 250.1 } 253.2 } 252.0 } 253.3. ; 251.1 )
linear range 107 ~ 10 107 ~ 10 107 ~ 10 10° ~ 10 107 ~ 10 10° ~ 10
wor "o 52.0 50.7 51.8 53.1 52.3 - 488
linear range 107 ~10° 107 ~10° 100 ~10° 107 ~5x10° 10°~10° 10°~2x10°
oopp " 256.3 . 254.6 } 255.0 ) 254.4 ; 257.4 ) 258.4 }
linear range 107 ~ 10 107 ~ 10 107 ~ 10 107 ~ 10 10° ~ 10 107 ~ 10
e o ‘254.2 ) 7253.0 . 7253.6 } _252.7 . 456.3 ) 2 545 .
linear range 107 ~ 10 107 ~ 10 10° ~ 10 10° ~ 10 107 ~ 10 107 ~5 X 10
N 55.1 50.9 534 519 56.8 575

linear range 102 ~10° 107 ~10° 10°~10° 107 ~10° 107 ~ 107 107 ~ 107

* slope : mV/decade
** Linear range : mol dm

Table I'V — Response of liquid membrane electrodes to 0.1 mM chlorpromazine and promazine in 0.1 M acetate buffer pH 4.5. Picric
acid was used as counter ion. All electrodes were treated with 0.1 M sulfuric acid for about 1 minutes, or not treated

average response*(A mV) (RSD(%))
DOA DOP DOS DOAz DOPP NPOE IDDPP TEHP TCP
R 167.42.1) 169.1(1.8) 170.3(4.0) 169.4(3.0) 154.2(0.4) 161.6(2.1) 185.8(3.4) 180.4(5.0) 181.6(6.0)
2kxx 166.8(3.6) 168.2(3.1) 172.2(7.6) 169.6(4.4) 156.0(1.0) 161.4(3.7) 186.6(5.0) 179.4(7.5) 182.2(6.4)
Rk 127.4(1.5) 129.5(1.3) 112.1(2.1) 119.42.0) 72.1(0.7) 98.2(1.4) 130.12.2) 111.4(2.8) 120.7(1.7)
20k 1277(2.3)  130.3(1.9) 113.9(2.8) 119.4(2.0) 73.1(1.3) 98.12.0) 130.4(2.2) 111.33.0) 121.20.7)

* Calculated from 6 experiments.
** All electrode membranes were treated with 0.1 M sulfuric acid.
#¥* Al electrode membranes were not treated with 0.1M sulfuric acid.

CPZ

PMZ

Table V — Response of liquid membrane electrodes to 0.1mM basic drugs and diverse substances in 0.1M acetate buffer. Chlorpromazine-
picrate complex was used as ion-exchanger

Average response* (mV)

DOA DOP DOS DOAz DOPP NPOE IDDPP TEHP TCP
dopamine 17.5 182 10 15.6 20.0 0.5 14.5 12.0 14.1
penicillin-G -1.0 —0.5 0.5 0.0 0 -29 —0.5 0.5 —0.5
aminosalicylic acid -1.7 -1.7 2.0 0.5 -1.0 -2.5 -1.1 -1.2 -0.5
phenylethylamine 9.6 20.0 200 20.7 16.8 1.2 21.4 14.6 20.0
methylephedrine 7.5 8.0 4.6 17.3 6.0 0 252 238 21.2
tyramine 20.5 18.2 15.6 18.6 15.1 —24 14.2 10.8 10.6
fructose** 1.7 74 0 8.8 0 2 0.5 14 0.5

All electrodes were treated with 0.1 M sulfuric acid for about 1 minute.
* Calculated from 6 experiments.
** Concentration of fructose is 1 mM.
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