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Studies on the Development of the Automatic Blood Analyzer with
Silicone Rubber-Based Solid-State K- and Na -Selective Electrodes
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R&D Center, CAS Corporation * Department of Chemistry, Kwangwoon University Seoul Korea
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ABSTRACT

Silicone Rubber (SR)-based potassium- and
sodium-selective solid-state electrodes have heen
developed for the portable blood electrolyte analyzer
system. The electrochemical performance of these
electrodes have been evaluated with a static
experimental setup and with the newly developed
blood electrolyte analyzer system (model; HS603). It
has been shown that their potentiometric properties
are essentially comparable to those of PVC-based
ion-selective electrodes, but with greatly improved
lifetime (200 and 40 days for potassium and sodium
sensors, respectively) and bobential stability (within
£0.1 mV). Clinical tests have been performed with
real serum samples and the results have been
compared with those obtained from Ciba-Corning
BGA 288 system; correlations were excellent,
proving its practical utility as a new commercial

system.
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Number of |
Matrix [Removed Unremoved
sample ‘
Ultrasonic o4 PVC 24 -
bath test SR - ' 24
Scotch " PVC | 18 12
tape test SR - 30

¥ 2. SRI} PVCE X[X|NZ Bt K 0|2 MEY XY

o Hzig Hia

Table 2. Comparision of the adhesive strength for
the SR- and PVC-based X' ion-selective

membranes
(St: mmol/ £)

Na* | K | ca |

STD. 1| 130 2 .
Potassium 12 108
STD. 2 130 5 1.2 106
STD. 1! 50 8 1.2 50

Sodium

STD. 2 130 4 1.2 105

1 HASY =Y

Table 1. compositions of calibration solutions
Regression Line Statistics
Xrnin Xmax
n |Slope | Intercept !
{mmol/£) |(p-value)
. 0.99
K 50 | 0.97 0.51 274 | 073
(0.0001)
Na' | 69 | 098 -0.92 1132 | 146.7 099
. (0.0001)

H 3. HS603 XIEEHEA 7|2} Ciba-CorningAtel

BGA 2882}2| di1 "I}

Table 3. Evaluation of the performance for the
HS603 blood analyzer vs Ciba-Corning

BGA 288
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Figure 1. Schematic diagram of the solid-state electrode: (a) construction (b) cross-section
1. head 2. lead line 3. connector 4. alumina plate
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Figure 3. Lifetime of the SR-based solid-stste
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Figure 5. Response of the SR-based sclid-stste
K'-selective electrode for the HS603

automatic blood analyzer
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Figure 4.

automatic blood analyzer
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Figure 7. Comparison of values for samples

obtained with HS603 automatic blood
analyzer vs Ciba-Corning BGA 288;
{a) X' (b) Na'



