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Preparation and Clinical Application of pH-ISE(lon Selective Electrode)
Based on Tribenzylamine lonophore

Dong-Hoe Cho' and Chung-Oh Park?

Department of Chemical Engineering, Seoul National University of Technology, Seoul 139-743, Korea'
Department of Biomedical Laboratory Science, Seoul Health College, Sungnam 461-713, Korea’

The pH-ISE(ion selective electrode) based on tribenzylamine as a hydrogen ion carrier was prepared and
its electrochemical characterization was studied. It responded linearly to hydrogen ions in the range of pH
3.1 - pH 11.0 and the Nernstian slope showed 55.0 mV/pH (at 20 + 0.2°C), it also showed a fast response
time of 8 sec. When it was directly applied to human blood(pH 6.0-8.5), we could get the same satisfying
results. A good reproducibility and stability were shown with the precision of 2 mV (x0.1). The pH-ISE
based on tribenzylamine exhibited biocompatibility in clinical applications.
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1. M=
Aniline, potassium tetrakis(4-chlorolhenyl)borate

(KTpCIPB), 2-nitrophenyloctylether(2-NPOE), tetrahydro-
furan(THF)= AldrichA}e] A]eFS AL831992  poly-
vinyl chloride(PVC, n = 1,100)= Junsei chemicalA}] A]
kS ALESIAY. Aol &HHAZ ARE-SH tribenzyl-
amine(TBA)= 0.01 M dibenzylamine-2 10 mL dimethyl-
formamide(DMF)oll £33 1 M NaHCO;¢} 0.013 M
benzyl chlorideE @o] 153ColA 4A1ZF HESAIFT
(Scheme 1). ¥H& EJ{%‘_ diethyl ether& 33] &
B2 23] AAsta g Az & A9 A2rtEad oy
S olgste] AA|ETE *H-NMR(Varian Co., Gemmi 200
M), & e]AE37](Bomem Co., Michelson series), 2 7}
2 AZvlE T 3)(Hewlett Packard 5890)2 %2 &kl
213514} Tris[hydroxymethyl]laminomethane(Tris)= Sigma

=35t
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Scheme 1. Synthesis of tribenzylamine.
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oA 1.0 volt7}A]e] WS o]y on FAETE
100 mV/s2 3ttt M= He F8EdS =387 9
ste] ARSE E3-8-9S 1 wi% TBA, 0.7 wt% KTpCIPB,
67.2% NPOE, 31.1 wt% PVCE 41& ¥ THF 5 mLel| &
A A A Z3FF tHMichalska 5, 1997; Kim 5, 1999).

2) pH-ISES] A=
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H7late] pHE 135004 13717 2A4shdA oF 159
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A9= sk

[¢]

e,

junction Z=

E_]L]
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el o] 2o gt X¥ Ag= fixed interference
methodE °]-&3std 43t 574 €942 001 M9
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Scheme 191 234 tribenzylamine 324&E-gHe] 44
WA E Ak o] AL He) MR H-NM
oj-g&ste] &<l &t3al, TtEARFEDRIE o] &5t
£ 98%Y] =5 FIsHHTh

IR spectrum : 3028~2805 cm *(aromatic C-H, aliphatic
C-H)
1472~972 cm ' multiple peak(C-N)

743~69 7cm ' doublet(aromatic C=H)
& 3.56 singlet(phenyl 15H)

6 7.26 ~ 7.40 multiplet(phenyl 15H)
SHHA 24 tribenzylamingS- ©]-8-3}o] pH-ISE
S A xsFAL, o] A9 pHell sk 248 545 Fig. 1.
o]l YepliQleh o] A28 20 £0.2T, pH 3.1~11.0 9ol
A AEgHo R S sklal, ofm Nernstian 7]&7]1<
55.0 mV/pHol it} &Ze] |54 o]l tigh H& A4
£ Table 10] YeRASAT o] A& AFES hE benzyl-
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W7l e 4] 55 o] 2ET oo WEiE o v
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© 2 AztEtiRouhollahi 5, 1998).
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Table 1. The potential response characteristics of pH-ISE
based on TBA in the Tris buffered pH solution
with interference ion species at 20 + 0.2C

Mole of interference K™ n
ions M=L+ M=Na M=K
0.13M —10.62 —10.01 —8.72
0.013M —11.14 —10.49 —8.73
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Fig. 1. pH response characteristics of pH-ISE based on TBA
ionophore in Tris pH buffered solution.
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Fig. 2. The potential drift of pH-ISE based on TBA ionophore
in pH 7.47 Tris buffer solution.
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Fig. 3. pH response for pH-ISE based on TBA ionophore in
variation solution at 20 + 0.2°C.
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Fig. 4. Dynamic response time of pH-ISE to the variation pH.
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Fig. 5. Hydrogen ion response mechanism in poly(aniline)
pH-ISE based on ionophore.
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