ecdoul

HORIBA Technical Reports

BE MMR%EEHNS July 1991 B No.3

NI —Rt>H -0 L
MR ~DIGHA

Development of Glucose Sensor and
Applications for Blood Analysis

A% 1
Takesh1 KOHNO
(Pages49—54)

sRan YRl RERT






FIba— Rt Y — DR E MBSO

Development of Glucose Sensor and
Applications for Blood Analysis

AR &
Takeshi Kohno

g B

INA F+ v — (Biosensor) 1XAEMKDFEDOS TR L IIAICFA L
Lo —ThHY, BECHMEY L LA FREZETFLELTHY, ThEERIL
FETFNA AR EOWETNA AR MAGHLETHEIN TS, A/TIE, E
BREDBTLREINTVWA VI - (T FIH) REZMNET S/ 4
=L LT, FVa—A2trH— (Glucose Sensor) DRAEFFAM & A+
=% AWTIE - R EDEFPFOIN T — AREZEE L72FHERIZONT
WET 5.

Abstract

A biosensor is a sensor that makes ingenious use of the body’s ability to
recognize molecular structure. The biosensor uses enzymes and other micro-
organisms as molecular sensor elements. These elements are configured with a
physical device, such as an electrochemical device. One important use of such
devices is in the medical field, where it is necessary to measure glucose
concentration. This paper reports on experimental evaluation of a new Horiba
glucose sensor. Examples are given of results of glucose concentration
measurements in the blood, urine, and other bodily fluids.
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Microporus Polypropylene Membrane
Laminated Acetylcellulose(2-3 um)
was Spreaded Cellulose AcetatePowder,
Dissolved Aceton and Cyclohexanone
(1:1),again.

The membrane was dipped 5% Amino-
propyltriethoxysilane solution at
80°c for lhr.

NH3NH3NH3 . .
-Si-Si-Si- After drying air,the membrane was
—— cured at 80°c for 1lhr.
GOD/BSA/GA A 150 pl sample of PBS containing

L mg GOD and 2mg BSA was mixed with:
4% Glutarraldehyde, and was spread
over the membrane.

Cured at 4°c for lhr in air,

The enzyme membrane was treated
with PBS containing lmol/L Glycine
at 4°c for 16hr.
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Fixing glucose oxidase in the membrane
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Repeat accuracy of glucose sensor for (1) various glucose standard fluids and

(2) blood serum
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various glucose standard fluids
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Effects of interference by foreign
matter on measurement results
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Glucose sensor output vs. Y -APTS
concentration for (1) hydrogen peroxide,
(2) ascorbic acid, and (3) uric acid
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Glucose analyzer : basic specifications
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Schematic diagram of glucose analyzer
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Glucose Std. Serum
Added Glucose

Gonen. (ma/dl) Measured Value Recovery Measured Value Recovery

(mg/dl) (%) (mg/dl) (%)

0 96.0 100. 3

39.6 132.4 93 139.6 99

77.3 169.3 95 180.0 103

113.6 197.6 ) 90 215.4 101

148.5 224.4 87 244.2 97

182.2 261.5 91 275.2 96

214.6 294.6 93 311.2 98

246.0 330.0 95 338.5 97
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Recovery tests of glucose sensor for (1) various glucose standard fluids and (2)
blood serum

Assay Value Measured Value
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Q-PAK AN 233~285 265. 6 Differences in measurement results using
(1) blood serum and (2) whole blood
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Results of measurements using commercially-available control serum
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