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Development of a Phentermine Sensor Using lon  Selective Electrode.
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1-1-1, Tsushima-naka, Okayama, 700-8530, Japan

Various compounds containing oxyethylene [-(CH2)2-O-] units in the molecules were examined as to
whether they can act as neutral carriers for phentermine. The most effective compound was N,N-
dioctadecyl-N',N'-dipropyl-3,6-dioxaoctanediamide, which was commercially available from Fluka in the
name of lead ionophore I. An electrode constructed using this ionophore and tris (2-ethylhexyl) phosp
ate as a membrane solvent in a poly (vinyl chloride) membrane matrix exhibited a near-Nernstian
response to phentermine in the concentration range from 1x 10 to 1x 10 M with a slope of 54.7 mV
per concentration decade in 0.1 M MgClz. The limit of detection was 0.3 y M. This electrode escaped
sufficiently from interference by the lipophilic quaternary ammonium ions such as(CHs)sN* and(C2Hs)aN*.
However, it could not discriminate effectively phentermine from the analogous compounds such as
phenethylamine, amphetamine and methamphetamine.
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Fig. 1 Chemical structures of alkylphenylamine analogs tested
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Fig.3 Chemical structures of compounds tested
Sodium tetrakis[3,5 bis (2 methoxyhexafluoro 2 propyl) phenyl]borate(NaHFPB) (1), dibenzo 18 crown 6 (2),
dibenzo 24 crown 8(3), ethylene glycol di 7 butyl ether (4), di (ethylene glycol) di 7 butyl ether (5),
tri (ethylene glycol) bis (2  ethylhexanoate) (6), N,N,N',N' tetracyclohexyl 1,2 phenylenedioxydiacetamide (sodium ionophore ) (7),
N,N,N',N' tetracyclohexyl oxybis (0 phenyleneoxy) diacetamide (barium ionophore ) (8),
N,N,N,N"' tetracyclohexyl 3 oxapentanediamide (calcium ionophore )(9),
N,N dioctadecyl N'N' dipropyl 3,6 dioxaoctanediamide (lead ionophore )(10) and
N,N" diheptyl N,N' dimethyl 1,4 butanediamide (magnesium ionophore )(11)
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Fig.4 Comparison of the selectivity coefficients of the electrodes based on NaHFPB(1),dibenzo 18 crown 6(2),

dibenzo 24 crown 8(3), ethylene glycol di
tri(ethylene glycol)bis(2 ethylhexanoate(6),sodium ionophore

calcium ionophore  (9), lead ionophore

n butyl ether(4),di(ethylene glycol)di

(10) and magnesium ionophore

n butyl ether(5),

(7), barium ionophore 1(8),

(11)

Bis(2 ethylhexyl) sebacate was used as the membrane solvent. Abbreviations used were:

PA, phenethylamine; AP, amphetamme; MA, methamphetamine; PT, phentermine.
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Fig.5 Comparison of the selectivity coefficients of the
Ka H electrodes based on NaHFPB (12), sodium ionophore
P P 111(13)and lead ionophore 1(14)
PKa 34 Tris(2-ethylhexyl) phosphate was used as the
membrane solvent. Abbreviations used were the same
0.1 M MgCl>
Table 1 Comparison of electrode performance in response to Table 2 Comparison of electrode performance in response to
phentermine phentermine
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Bis (2-ethylhexyl) sebacate was used as the membrane solvent. Tris (2-ethylhexyl) phosphate was used as the membrane solvent.
All measurements were performed in 0.1 M MgCl.. All measurements were performed in 0.1 M MgCl.

Determined from the linear range (1x10 to1x10 M) Determined from the linear range (1x10- t01x10 M)
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