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Membranes with 1 or 2 as plasticizer can
be produced down to thicknesses of at least
3 um by standard solvent-casting techni-
ques!"”, These membranes are very tacky,
have a high elasticity, and exhibit im-
proved adhesion behaviour on glass, on
poly(methyl methacrylate), and on silicon/
Si0, or Si,N, substrates as compared to
traditionally  plasticized membranes.
Membranes cast on such supports resist
repeated rubbing (finger rub test) while
conventional membranes will easily peel
off under rubbing.

Membranes cast or sealed onto PVC
supports or PVC tubings as it is done for
catheter-type electrodes suffer generally
from mutual migration of the tubing and
the membrane plasticizer and therefore de-
teriorating the electromotive performance
of the ion-selective membranes with
time?. The plasticizer migration data
given in Table 1 reflect a qualitative mea-
sure of the migration tendency of the mem-
brane plasticizer. Plasticizer 1 (and pre-
sumably also plasticizer 2) has a reduced
migration tendency by about five orders of
magnitude as compared to oNPOE. There-
fore they are extremely attractive mem-
brane plasticizers for catheter-type elec-
trodes as well.

Received: September 22, 1986 [FC 85]

[1] G.1. Moody, J. D.R. Thomas, Jon-selective Elec-
trode Rev. 6 (1984) 209: «Recent titles — VI».

[2] U. Oesch, D. Ammann, W. Simon, Clin. Chem. 32
(1986) 1448: «Ion-selective membrane electrodes
for clinical use».

[3] J.D. Czaban, Anal. Chem. 57 (1985) 345A: «Elec-

trochemical sensors in clinical chemistry: yester-

day, today, tomorrow».

P.C. Meier, D. Ammann, W.E. Morf, W. Simon,

«Liquid-membrane ion-selective electrodes and

their biomedical application», in J. Koryta (Ed.):

Medical and Biological Applications of Electroche-

mical Devices, Wiley, New York (1980), p. 13.

R. Bloch, A. Shatkay, H. A. Saroff, Biophys. J. 7

(1967) 865: «Fabrication and evaluation of mem-

branes as specific electrodes for calcium ions».

P.C. Meier, W.E. Morf, M. Laubli, W. Simon,

Anal. Chim. Acta 156 (1984) 1: « Evaluation of the

optimum composition of neutral-carrier mem-

brane electrodes with incorporated cation-ex-
changer sites».

U. Oesch, P. Anker, D. Ammann, W. Simon,

«Membrane technological optimization of ion-se-

lective electrodes based on solvent polymeric

membranes for clinical applications», in E. Pun-
gor, I. Buzas (Ed.): Jon-Selective Electrodes, Aka-

demiai Kiado, Budapest (1985), p. 81.

U. Oesch, D. Ammann, W. Simon, «Use of ISE’s

for clinical analysis: past and future», in A.H.J.

Maas et. al. (Ed.): Methodology and Clinical Ap-

plications of Ion-Selective Electrodes, Interprint A/

S, Copenhagen (1986), p. 273.

D.S. Daniel, T.R. Kissel, Eur. Pat. Appl. EP

129233 (1984): «Potassium ion-selective membra-

nes».

[10] U. Oesch, Z. Brzozka, A. Xu, B. Rusterholz, G.
Suter, H.V. Pham, D.H. Welti, D. Ammann, E.
Pretsch, W. Simon, Anal. Chem. 58 (1986) 2285:
«Design of neutral hydrogen ion carriers for sol-
vent polymeric membrane electrodes of selected
pH range».

[11] U. Schefer, D. Ammann, E. Pretsch, U. Oesch, W.
Simon, Anal. Chem. 58 (1986) 2282: «Neutral car-
rier-based Ca®®-selective electrode with detection
limit in the sub-nanomolar range».

[12] G.G. Guilbault, R. A. Durst, M. S. Frant, H. Frei-
ser, E.H. Hansen, T.S. Light, E. Pungor, G.
Rechnitz, N.M. Rice, T.J. Rohm, W. Simon,
J.D.R. Thomas, Pure Appl. Chem. 48 (1976) 127:
«Recommendations for nomenclature of ion-se-
lective electrodes».

[13] R.G. Bates: Determination of pH: Theory and
Practice, Wiley, New York (1973), p. 300.

[14] U. Oesch, W. Simon, Anal. Chem. 52 (1980) 692:
«Lifetime of neutral carrier-based ion-selective li-
quid-membrane electrodes».

[4

=

5

(6

—_

[7

8

[

CHIMIA 40 (1986) Nr.10 (Oktober)

[15] U. Oesch, W. Simon, (1986) to be published.

[16] J.W. Ross, J.H. Riseman, J.A. Krueger, Pure
Appl. Chem. 36 (1973) 473: «Potentiometric gas
sensing electrodes».

[17] U. Oesch, O. Dinten, D. Ammann, W. Simon,
«Lifetime of neutral carrier-based membranes in
aqueous systems and blood serum», in M. Kessler
et. al. (Ed.): Jon Measurements in Physiology and
Medicine, Springer, Berlin (1985), p. 42.

[18] D. Ammann: Jon-selective Microelectrodes: Prin-
ciples, Design, and Application. Springer, Berlin
(1986).

[19] D. Ammann, R. Bissig, M. Giiggi, E. Pretsch, W.
Simon, 1.J. Borowitz, L. Weiss, Helv. Chim. Acta
58 (1975) 1535: «Preparation of neutral iono-
phores for alkali and alkaline earth metal cations
and their applications in ion selective membrane
electrodes».

[20] C.R. Wilke, P. Chang, AIChE J. 1 (1955) 264:
«Correlation of diffusion coefficients in dilute so-
lutions».

[21] R.K. Kobos, S.J. Parks, M.E. Meyerhoff, Anal.
Chem. 54 (1982) 1976 «Selectivity characteristics
of potentiometric carbon dioxide sensors with
various gas membrane materials».

[22] F. Kreuzer, H. P. Kimmich, M. Brezina, «Polaro-
graphic determination of oxygen in biological ma-
terials», in J. Koryta (Ed.): Medical and Biological
Applications of Electrochemical Devices, Wiley,
New York (1980), p. 173.

[23] U. Oesch, E. Malinowska, W. Simon, (1986) in
preparation: «High speed hydrogencarbonate-se-
lective electrode based on planar thin membrane
technology».

[24] W.E. Morf, W. Simon, «lon-selective electrodes
based on neutral carriers», in H. Freiser (Ed.):
lon-Selective Electrodes in Analytical Chemistry,
Vol. I, Plenum, London (1978), p. 211.

[25] A.P. Thoma, «Elektrochemische Chiralitits-
erkennung und elektrodialytische Transporteigen-
schaften von elektrisch ungeladenen Komplex-
bildnern in Fliissigmembranen», Diss. ETH 6062,
Juris Druck + Verlag, Ziirich (1977).

[26] U. Oesch, Z. Brzozka, A. Xu, W. Simon, Med.
Biol. Eng. Comput., (1986) submitted: «Solvent
polymeric membrane pH catheter-electrode for in-
traluminal measurements in the upper gastrointe-
stinal tract».





