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Fig. 1 Effect of pH on fluoride release from the

liposome

Chelating agent : 4,7-diphenyl-1,10-phenanthro-
line; Metal jon: 107*M Cu?*. pH values
of the sample solutions were adjusted with
0.01 M HEPES buffer. An arrow shows the
injection of a metal ion solution. :
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Fig. 2(A) Effect of Cu?" ion concentration on the
fluoride release from the liposome
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Fig. 2(B) Calibration curve for Cu®" ion
Chelating agent: 4,7-diphenyl-1,10-phenan-
throline. pH values of the sample solutions
were adjusted to 7.0 with 0.0t M HEPES
buffer. An arrow shows the injection of a
metal ion solution.
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Fig. 3 Selectivity for ¥~ ion release upon interac-
tion of the membranc receptor (chelating
agent) with different metal ions (see text)

Chelating agent: 5-Br-PADAP; Metal
concentration: 107 °M. pH values of the
sample solutions were adjusted to 7.0 with 0.01
M HEPES buffer. An arrow shows the injec-
tion of a metal ion solution.
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Table 1 Summaries for detection limit, selectivity and amplification factor of the present method

Checlating Metal Detection Selectivity"” p-
agent ion™ limit/M Cu®t ‘Co?* N2t factor®
Bphen Cu?* 107° 1 0.26 0.13 7.7
5-Br-PADAP Cu®Y 107° 1 0.96 0.01 25.8-
PDT ' Cu?* - 1 0.06 0 —
DODP Cu?* — 1 0 0 —

a) concentration of metal ion : 107> M ; b) selectivity : the ratio of the number of F™ ions released from the lipo-
some membrane by adding different metal ions ; c) amplification factor : the number of F~ ion released from the
liposome membrane/the number of Cu®” ion in the outer sample solution (10™° M, 30 ul volume)
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Potentiometric determination of metal ions with lipo-
somes incorporating hydrophobic chelating agents is
presented. Thin layer potentiometry was used to moni-
tor fluoride ion release from the multilamellar liposome.
Several kinds of chelating agents such as 4,7-diphenyl-
1,10-phenanthroline (BPhen), 2-(5-bromo-2-pyridylazo)-
5-diethylaminophenol(5-Br-PADAP),  3-(2-pyridyl)-5,6-
diphenyl-1,2 4-triazine (PDT) and 4,4’-dioctadecyl-2,2’-
dipyridyl(DODP) were incorporated into the lipid bilayer
of liposome membranes as selective metal ion reccptors
for Cu®*, Co?* and Ni**, Chelating agents acted as
carriers which enabled fluoride ions transport through
the bilayer membrane by forming ion-pairs with positive-
ly charged metal ion complexes. Released fluoride (F™)
ions from the liposomes were monitored by a F~ ion
selective electrode. The maximum amplification factor
of the present assay, defined as the ratio of the number of
F™ ions released from the liposome membrane to that of
metal ions in the outer sample solution (30 pl volume),
was found to be 25.8 by using 5-Br-PADAP as a receptor
and Cu?" as an analyte ion.
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