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29} : Alverineo] 9 &t anionic counter ion 2 24 seid red 972] o] & 754 & Abm gt}
PVCe} 7taAle] vl go] e of A AE 325} 7 ol Jehlod o, Ak 1.0x107°M
7ha] AdAdeld z 2 32 7]12-7]& 55.35mV / dec., ¥ 5 2 0.612] 2ok Methylephedrine
o thaled+= —2.626, histidineo} tidled= —2.216 S AWAFE HgF pH 7.0~4. 0l A
AR AL DL F URTh 107'M o)slel] A 20~30% o], = o)) FEelA)E o 102
olell 4R BSEkE 2L F slddek

Abstract : Ionselective poly(vinyl chloride) membrane electrodes for the determination
of the anticholinergic drug alverine in pure substances is described. Ion-pair complex of
alverine with anionic counter ion acid red 97 is investigated as electroactive compound for
the electrode membrane. On the optimal composition of membrane, its slope was 55.
35mV /decade, relative standard deviation was 0.61 and lower limit of linear range was 1.
0%10™°M. The observed potentiometric selectivity coefficient was —2.625 toward
methylephedrine and —2.216 toward histidine. We can got the stable potential at pH 7.0~
4,0. Response time was 20~30 seconds for solutions<107'M, about 10 seconds for
solutions 2 10 7'M of these compounds.
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methyltridodecylammonium chloride’, bis(triphe-
nylphosphoranylidene)ammonium(PNP)", S-& 4} &
sled gich. 212)}t tetraphenylborate(K*, Nat<d) %
o]9f o] B4t {52 wrtdddch Abo|ut U e 23}
of Esxnl, olge] whal o] 2ol Wy of 8k ol
wheohe ) qloht v gk, HAMd F ol 9] 9] 24t
& o]44l 7122 = triphenylstilbenylborate', 5-
nitrobarbiturate®, dipicrylamine" *, picrylsulfona-
te', reineckate’ o] 1% u}r} glck A} 5 3
& o}l alverine?] tetraphenylborate #&}1§tE-o]
FE5Fo] Wi AHAr} o= MERE el
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2R 717 A7F@E Pl evm R ofe] Budlr,
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2.1, Alg}

Acid red 97, acid yellow 42, poly(vinyl chlor-
ide)(PVC), tetrahydrofuran({THF), tris{2-ethyl-
hexyl)phosphate{ TEHP), procaine 5+ AldrichA}
&, alverine citrate(N-ethyl-3, 3’ -diphenyldipro-
pylamine), tetrabutylammonium hydrogen sulfate,
diltiazem, dibucaine, nortriptyline -2 Sigma+}l,
bis(2-ethylhexyl) phthalate{DOP), bis(2-ethylhex-
yl)sebacate{D03), bis{2-ethylhexyl)adipate{DO
A), o-nitrophenyl octyl ehter{o-NPOE} 5 Flu-
kaA}4], tetraphenylborate sodium salty U
HauashiAH4l, 2] histidine2 <& Junsei*t &
Apgatalny. 28] AlebEE 53 Agslel o, Ao
MzAlel FFHTE BF Millipore Milli-Q water
system 2.2 ©9¥ 23} FHTF AHEstdch

2.2, &=
odd Ay =2hseA] FAl dlelebE 7] A
2oks 16 A'd A/D convertor$} Hje|e}E £33, A
gl8l7] $1% Trigem 286+S(A R )5 M3tz &
B 7]& AFLZE single-junction Ag-AgCl M=
(Orion Model 90-01-00)&- Al2-3lgon] AFez =
' Phillips AH(Ziirich) A #] 18-3612 A} &-&}sic}.

2.3 MMM EEL M=
107*M Alverine Z=8-oof 3}2k2] acid red 97 &)

SRR RRVE

& ol whgAlA Y= o) 23 342 dichloro-
methane 22 324 F §7] 871 & #2417 o}b& F
2 APEE TR PolA] apg-slelc). o]of acid red
97 FhN e A Ay Feke AL whE F AR
oS 2 A9 Abgsldch

HEZ o S Fd BHog Ay AfAedal
tetrabutylammonium- tetraphenylboratet= tetra-
butylammonium hydrogensulfate 2} 50mgef] tetra-
phenylborate #}8F5 Ho] QA A2 glass filter
2 ozhale] AxzA1HA gk

2.4. PVC oYX|2t 9l H3 A2

71 Ede kg 2w/whz  AHe:  o-
NPOE/PVC vl &9] 2/1,1/1,1/1.4, 1/27} ==&
WY Hg F o] 5 2ml THF o] o} fejghel]
A5 A7 2mme] falyhel & ohg 5wy
3lej THF 2 #ubA| e}

A= =2 A7 7mm<el punchi Ale} ol&
screw-capell A Ele] AT Ao Abzbs}gdc) W2
FlE4dege 1L.0x107Me NaClg A}8-slgm,
9% 7| ZMTFe) 8% 7| E 4 2 2= AgCle] X31¥]
KCl 444l OrionAl2l 7% A 429 90-00-01<
ARgstedch. sbdxl HFE WA 1.0x107°Me]
alverine 2ol -5 ot ¥ ilgaleion] wykie]
990 255 97 S

2.5 &4

SHA Rl A3 Ag/AgCl & 2 71 E A2 7 3FE
d7Z= 16 e o] dAslw o]F IS 1.0X
107° M9} NaCl9o] g7} ¢F 303 £t conditionA] 21
F a3l

2.6 g

Acid red 97-alverine A= HAFE 120m! =&
20m/2] 1.0x107°M2] NaClje] gt ¥ o4 259
alverine®) & Halg o2 HrlF ¥ 2 Hegh-g 2H
3] alverine F%9] AFGdEghel Haled 2 W33k
o] wistzye Fajec}
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Table 1. Solubility of acid red 97-alverine complex

Plasticizer Solubility
DoA 0%
DOs 0%

TEHP 20~30%
DOP 30~40%
o-NPOE 100%

o] Fol ojeigol Yich my Fliale] AHE JpA
A1 2] dielectic constant®} A B-0] 7} aAe) 2)g) &
el g3 P o el Aol g o] FA4-E meis)
oo} g’ B AYell A Fb A A 7ihA G Ay
FA g sz A7 852 7 Fhhalo] Hit L4
HEE obol® 7] 218 dmge] acid red 97-alverine
complexel| 2} 7hA=A] 130.6mgS H7lsld 7dslA] &
ghate] ol WA ¥ Sqtoz FAEdc
(Table 1). = 2zt DOS, DOAel= =] gfokor
DOP, TEHP Folv £ 55 F o5 7iadd+
L8l do] kot FAle] =2 o-NPOE«TH _‘-—_tﬂ-;].
o] 71¥2] TpB # x4+t 54 ionophoreS2] A%
A= ] acid red 972] —OHZ12} —80, 7] £
¥ FHez s F4del ¥ 7laA < DOS, DOA,
DOP, TEHP §-& #34dg ZAez Aztdol Acid
red 977 4} F2F 7FA acid yvellow 422 7%
OH-7] #je] N=N=7]7} glo] 2} S7hd IS4 2
2 Qs 7P EFAL] fFEeo] Adle] o] Mgl
HFol ALB-slr]ell= AT Qg vl
0-NPOES AH&-sled ot T4 v]4-& d2]dled 245
A& vlaste] Bokel, Table 29 Fig. 1A & upel

Table 2. Composition of electrode membrane and its characteristic response.

(total weight is 200mg)

Electroactive Slope Relative Standard
No. Compound Plasticizer PVC (mV/dec.) Deviation
1 2% 65.3% 32.7% 50.75 120
2 2% 48.0% 49.0% 55.35 0.61
3 2% 40.8% 57.2% 37.11 -
4 2725 32.7% 65.3% 33.90 -

The value of correlation coefficient was above 0,997 for 1 electrode and above 0.998 for 2 electrode. But most

was above 0.999.
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Fig. 1. Calibration curve of electrodes based on acid
red 97 complex.
Numbers in figure are electrode number. See
table 2 for more detail.
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Fig. 2 Variation of electrode’s slope for 4 weeks. For
electrode 2, average slope was 55.35 and relative
standard deviation was 0.61. See table 2 for more de-
tail.

Table 3. Characteristic response of electrode membrane containing lipophilic salt.

Lipophilic Selective Coefficient (log K)
FElectrode salt* Slope N
ortri- Methyl-
No. (25) (mV/dec.) Histidine Dibucaine ptyline Procaine ephedrine Diltiazem
1 0 50.75 —2.064 —1.024 —0.614 —1.447 —2.494 —1.418
2 0 55.356 —-2.216 —0.994 —0.965 —1.546 —2.625 —1.555
5 10 53.16 —2.051 —0.949 —{.934 - - -
6 30 3312 —2.145 —0.878 —(. 870 - - -
7 50 52.49 —2.139 —0.639 —0.700 - - -
8 70 53.85 —2.180 —0.644 —(.661 - - -

sLipophilic salt is tetrabutylammonium-tetraphenylborate complex. And it's percentage is that to

electroactive compound weight,

Journal of the Korean Society of Analytica! Sciences



Alverine2] A =F& 213F Ion-Selective Electrodes 83

dmV

Time (Sec.)

Fig. 3. Dynamic response of electrode versus time
after 3 weeks. 2':
days.
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97mV /dec, 0.648 o] T2 Aqa M-S Bt}

HnEH

1. R. Aubeck, C. Brauchle and N. Hampp. Ion-
selective membaren electrodes for the determina-
tion of the muscle relaxants pancuronium,

tubocurarine, gallamine and succinylcholine, Anal.

Vol. §, No. 1, 1995

Chim. Acta., 238, 405(1990).

2. E. Bo and X. Lu, Poly(vinyl chloride)} membrane
electrode for the determination of wverapamil,
Anal. Chim. Acta., 235, 461(1990).

3. C. Epplesheim, R. Aubeck, N. Hampp and C. Bra
uchle, Determination of ethaverine and papaver-
ine using ion selective electrodes, Analyst, 116,
1001{1591).

4. M. Zareh, R. El-Sheikh, Y. M. Issa and A. F.
Shoukry, Plastic membrane and coated wire ion-
selective electrodes for propylhexedrine, Anal.
Leit., 25, 663(1992).

5. M. A. Ahmed, Poly(vinyl chloride) matrix mem-
brane electrodes for the selective determination

of bufomin, Analyst, 119, 1367(1994).

6. R. Fuglein, C. Brauchle and N. Hampp, Ion
selective electrodes for the determination of the
antibiotic drug chlortetracycline, Araf. Sci., 10,
959(1994).

7. W. H. Chem, W. M. Lee, C. L. Foo and W. K,
Tang Ion-selective electrodes in organic analysis-
determination of vanillin by a vanillate-selective
electrode, Analyst, 112, 845(1987).

8. R, Aubeck, C. Brauchle and N. Hampp, Indo-
methacin ion selective electrode based on a bis
[triphenylphosphoranylidene Jammonium-indome-
thacin complex, Analyst, 116, 811(1991).

9. B. Fu, E. Bakker, J. H. Yun, V. C. Yang and M.
E. Meyerhoff, Response mechanism of polymer
membrane-based potentiometric polyion sensors,
Anal. Chem., 66, 2250(1994).

10. D. Ammann,
principles, design and application”, p. 43-96,

“Ion-selective microelectrodes

Springer-Verlag, Germany{1086).

11. A. Mitsana-Papazoglou, T. K. Christopoulos, E,
P. Diamandis and T. P. Hadjiioannou, Construc-
tion of ion selective electrodes for chlorpromazine,
amitriptyline, propantheline and meperidine
analytical study and application te pharmaceuti-
cal analysis, Analyst, 110, 1091(1985).

12. A. Mitsana-Papazoglou, E. P. Diamandis and T,
P. Had}iioannou, Ion-selective electrodes for the
H.-receptor antagonists cimetidine and ranitidi-
ne, JJ. Pharm. Sci., 76, 485(1987}.

13. B. Li, Z. Zang and X. You, PVC membrane
electrodes of anisodamine, N-butyiscopolamine
and homatropine, Analyst, 113, 57(1988),

14. A. A. Bunaciu, M. S. lonescu, C. Palivan and V,



84

ol&d - A7E - Y4 - S E 3 - BB

17. 8. 8. Hassan, M. A, Ahmed and M. M. Saoudi,

v. Cosofret, Amitriptyline selective plastic mem-
Caffeine-picrylsulfonate liquid membrane elec—

brane sensors and their pharmaceutical appli-
cation, Analyst, 116, 239(1991). trode for selective determination of caffeine in

15. K. Seiler, “lon-selective optode membranes”, p. analgesic preparations, Anal. Chem., §7, 1126
38, Fluka Bhemie AG, Switzerland(1993). (1985).

16. S. 8. M. Hassan and G. A. Rechnitz, New liquid 18. V. V. Cosofret, R. P. Buck, “Pharmaceutical
membrane electrode for the determination of eph- applications of membrane sensors”, p. 17, CRC
edrine, epinephirine and norepinephrine, Anal. press, U. 8. A.(1992),

Chem., 58, 1052(1986).

Journal of the Korean Society of Analytical Seiences





