Development of a Phentermine Sensor Using lon Selective Electrode
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A phentermine sensor was constructed using a poly (vinyl chloride) matrix type of ion-selective
electrode. , , N’, N'-Tetracyclohexyl-1,2-phenylenedioxydiacetamide was incorporated as a neutral
carrier for phentermine and bis (2-ethylhexyl) sebacate as a membrane solvent in a poly (vinyl chloride)
membrane matrix to form the electrode. This neutral carrier, commercially available from Fluka in the
name of sodium ionophore Ill, significantly strengthened a response to phentermine and suppressed
responses to other psychotropic drugs such as nitrazepam, diazepam, midazolam or chlordiazepoxide.
The interference by Na* was negligible. The electrode exhibited a near-Nernstian response to
phentermine in the concentration range fro 5x 10 to 1x 10-3M in 10mM HCI with a slope of 53.5mV
per concentration decade. The limit of detection was 7x 10-6M.
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- Table 1 Comparison of electrode performance in response to

phentermine*
Compound Siope (mV/decade) ** Detection limit («M)
-18- -6
-24- -8 Dibenzo-18-crown-6 22.5 30
Hassan Dibenzo-24-crown-§ 24.3 40
NHs+ Dibenzo-30-crown-10 26.6 40
Barium ionophore I 42.2 10
Fig.1 Sodium ionophore III 46.5 9
. Sodium ionophore II 31.8 20
NHz* 3
*Dioctylphthalate was used as a membrane solvent. All measurements were
performed in 10 mM HCI.
**Determined from the linear range (5 X105 to 1X10*M) .
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Table 1
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Table2 Fig.3
NHa* 11
2-
7* 10 M
5x 10 1x 10 M 53.5mV/decade
Fig.2 3 15 57.1mV/decade
i Table 2 Effect of membrane solvents on electrode perfor-
mance in response to phentermine*
[-(CH2)2-O-] 1 N o
i " Membranc solvent Slope(mV/decade)**  Detection limit (xM)
5x 10 1x 10 M Dioctyl phthalate 46.5 9
3 Bis(2-ethylhexyl) sebacate 53.5 7
Chloroparaffin 41.2 20
Table 1
11 *Sodium ionophore Il was used as a neutral carrier. All measurements were

11 performed in 10 mM HCI.

**Determined from the linear range (5 X107° to 1X10-*M) .
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Table 3 Comparison of the selectivity coefficients, % Btmermine, x »
of electrodes*
0 -
Interfenent (X) kB3 termine. x
) ) ) ‘ ‘ Electrode*/ B C D
-7 -6 5 -4 3
. Nitrazepam 0.71 0.89 2.6 1.7
Log [Phentermine] (M) Diazepam 0.57 0.69 15 43
Fig.3 Calibration graph of electric potential vs. phentermine Midazolam 0.26 0.46 H 8.3
concentration in 10 mM HCI. Chiordiazepoxide 0.13 0.17 65 29
Methylephedrime 0.0025 0.0084 0.98 0.48
Na* 0.0070 0.0040  —* e
i *Obtained by the matched-potential method.
“The following combinations were used : A : sodium ionophore Ill and bis
Table 3 (2-ethylnexyl) sebacate ; B: sodium ionophore Il and dioctyl phthalate; C:
5) NaHFPB and dioctyl phthalate; D : NaHFPB and tricresyl phosphate.
NaHEPB Not detemined.
NaHFPB
1,615
0.1
1/10 DKK
10 10 N
N N N- -1,2-
11
(2- )
1
111 Na*
1 10mM
2- 7x 10 M 5x 10 1x 10 M
53.5mV/decade
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