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Implementation of 4-Channel Electrolyte Analyzer using ISFET Microsensors
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Abstract

In this paper, we designed 4-channel electroly-
te analyzer that can measure simultaneousely the
4 electrolytes - pH, pNa’, pCa®", and pK'- using
2-point calibration and implemented it. Developed
electrolyte analyzer consists of singal processing
part, actuator part and control unit for sample
flow system. To implement reliable instrument,
design considerations are emphasized on flow
system and sample chamber that requires small
sample volume and prevent air contact with
sample solution. In addition to the hardware
design, we developed system software which
controls full measuring process. After system
developed, we verified the system performance
by the test measurement for pH, pNa’, pCa®,
and pK' value.
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Fig. 1. Block diagram of flow system for 2-point
calibration.
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sample chamber.
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Fig. 3. Flow chart of calibration routine.
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Fig. 4. Flow chart of measuring routine.
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Table 1. Measured pH values of developed
analyzer for reference solution.
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Table 2. Measured pNa' values of developed
analyzer for reference solution.

1.089 1.960 2.779 3.732
1.023 1.941 2.930 3.860
1.083 2.115 3.282 4.486
1.098 2.520 3.528 4.073
1.210 2.142 3.246 3.767
1.023 1.941 2930 3.667
1.081 1.802 2.848 3.662
1.069 1.895 2.848 3.662

0.0845 0.1547 0.2151 0.2748

# 3 71F &9 i@ Awgule) pCa”ZA3k
Table 3. Measured pCa® values of developed
analyzer for reference solution.

. .205
0.470 1.470 2.882 3.676
0.800 1.730 2.882 3.750
0.542 2.028 2.914 3.705
0.600 1.971 2.828 3.800
0.600 1.880 3.057 3.885
0.485 1.765 2971 3.942
0.600 1.771 3.000 3.971

0.1845

& 4. 71F 9 g Aegue] pK'EA3
Table 4. Measured pK' values of developed
analyzer for reference solution.

V. 48

2 =M AA A NesEe ISFETY vx
A AdA AM 48 4 U= 442 94Y A
A BN AARE AASE olE AIF AFEA
t}. o2 95e B4 AME ng € 2AS
Ul e ASAHIZE AUsiu 25 nAo|

A 1848 A1ZE 96/5

ZFsd 4Ade AEHY 2 AFAF(low
system)¥ A o]3] 2 B (control circuit)E E3=
seo] BEa A2d Y ATEFAE 4A
2 AFsgct 2 F ARES ASL 99 wlo]
Az Ay 24¢ vy Pxg o]FojAn, ofE
& 16 H|E MPUE #Zo23 AoRnzH 7%
ARG =25, AHA B4 A2de AT Ego
Ztzt 71 3d, &3 74, uY F9 4 A3 ¥
" $o02 Yol JEsiy. ol AZEYSE
st=g ol o]Ag o2 ¥ A AdHF ANEQAY
ISFET® pH, pNa', pCa” R pK' AN E AMg-35}o
AP A ARE Al2”o] F3EA FAEE
#sigen, gog Ax M g A7t A
49 gast Uk

H3 2@

1. X, APE, UKL, RIT BH sensing
systems, B#& R&D 77r=>7t, pp
13-55, 1988.

2. Richard Aston, Principles of Biomedical
Instrumentation and Measurement, Maxwell
Macmillan  International  Editions, pp.
423-444, 1991.

3. J. G. Webster, Medical Instrumentation
Application and Design, Houghton Mifflin,
pp. 596-628, 1992.

4. W. Gumbrecht et. al “Online blood electrolyte
monitoring with a chemFET  microcell
system,” Sensors and Actuators, pp.
447-480, 1990.

5 AZY 5, “ISFET rlolaz Are] Al A
2 A BAr|e 7&", s §gFESts
i3l =£2], A8A, 1%, pp. 525-529, 1995.

6. €47|, olF=, &, ‘FETY WA vlo|a=
AN A (M), HA7]edrs g7 24,
pp. 135 - 168, 1995,

7. S. Alegret et. al “Flow-through pH-ISFET +
reference-ISE as integrated detector in
automated FIA determinations,” Sensors and
Actuators, pp. 555-560, 1992.



