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Pt(or Pd)-black with enzyme

sputtered Pt(or Pd)
(sensing electrode)

LaF; single crystal

\ / Sn+ SnF,
. (reference electrode)
Pt wire
(b)
Au

(reference electrode) Pt-black with enzyme

sputtered Pt
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Au wire-

Pt wire

LaF; single crystal

Fig. 1 Structures of LaF;-based enzyme sensors

(a) laminated type; (b) planar type
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Fig. 2 SEM photographs of Pt-black electrode for
the LaF; sensor

(a) surface; (b) cross-section
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Fig. 3 Dependence of emf on dissolved oxygen con-
centration at 30°C for LaFj;-based sensors

(a) Pt-black electrode, (b) sputtered Pt elec-
trode
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Fig. 4 Effects of operation conditions on the sens-
ing characteristics of LaF;-based sensors in
phosphate buffer (0.1 M, pH 6.9, 30°C)

Pt-black electrodes were used except for (a).
(a) and (b): HyOy under agitation with a
magnetic  stirrer; (¢): HoOy under Oy
bubbling; (d) : glucose under agitation with a
magnetic stirrer; (e): glucose under Oy bub-
bling
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Fig. 5 Transients of LaF;-based enzyme sensors to

injection of glucose (a) and uric acid (b)
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(a) WRT £HIT 8X1072~3X1072 M DO EEHFIC
BOTIE 15 BEEOHBHEVCEEZRLL. 20k
HIEEENL HiOp W LT HBIERINIIZS, T
D= AT B FELOISEEE, FT VAT -4
UTD LaF; ZBFEHBORFMICLVIREINTWEEE
ZHMNBH. X Table | IWRT KHIT, ZOIEREMIX
BABROEREICHIKTEL, BN nEaeE v
1D BIEBZENC EDSrB. BABRICBOL T,
Hy0p DHERHEE & EHEHBRPNOIEBERESTOE -
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DKM AZEHTESEEZH5N5 L, GOD DREELE
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nHEEEZLND.

Table 1 Influeuce of the sensing electrode area on
the 90% response time to glucose
Glucose Electrode area
conc./M 28 mm* 5 mm? 1.5 mm?®
: 90% response time/min
3X107* 5 3 2.7
3X107° 4 1.5 0.8

3X 1072 0.3 0.2 0.2

Table 2 Long-term stability of emf, sensitivity and
90% response time of LaF;-based glucose
sensor for 8 X107 M glucose

Sensitivity/ 90%

Days Emf/mV vV Y response

m - .

time/min
5 517 118 0.3
19 519 122 0.5
31 520 122 0.5
40 561 ' 99 0.7
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-
E 550t
€3]
500 105 10¢ 10 102
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Fig. 7 Sensing characteristics of the sensor element
using Pd-black for hydrogen peroxide (a)
glucose (b) (pH 6.9, 30°C) and uric acid (c)
(pH 7.9, 37°C)
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Fig. 8 Responses of planar type sensor to hydrogen
peroxide as differences in potential among

Pt, Au and Sn + SnF, electrodes, (a)
Pt-Sn+SnF,, (b) Au+Sn+SnF,, (c) Pt-Au
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Fig. 9 Sensing characteristics of a planar type ele-
ment with a covered Au electrode for hyd-
rogen peroxide (a) and glucose (b)
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A new type of solid-state enzyme sensor using
fluoride ion conductor. Naoko MaTtavosur, Norio
Miura and Noboru Yamazor (Department of Materials
Scinece and Technology, Graduate School of Engineering
Sciences, Kyushu University, 6-1, Kasugakouen Kasuga-
shi, Fukuoka 816) _

A new type of enzyme sensor having rather simple, all
solid state structure was developed by combining en-
zymes and a LaF; (fluoride ion conductive solid elec-
trolyte)-based transducer. An electrochemical cell of
laminated structure comprised the sensor elements as
follows : Sn+SnF, | LaF; | enzyme-immobilized Pt (or
Pd)-black. With glucose oxidase (GOD)-immobilized
Pt-black electrode, the sensor emf changed logarithmical-
ly with a change in glucose concentration in the range
from 2X107° to 107?M in a phosphate solution, and
the 90% response time was about 15s to 3X10 2 M
glucose. Separate experiments showed that the sensor
response in this case was exclusively ascribable to the
H,O, formed through the enzymatic reaction. The glu-
cose sensitivity and the 90% response time were fairly
stable for the test period of one month. When the sens-
ing electrode was changed to GOD or uricase-immobi-
lized Pd-black, the response to glucose or uric acid was
observed in the range of 8X107°~10"2M or
5X107°5~5X107° M, respectively. As an amperomet-
ric mode of operation, the sensor using GOD-immabiliz-
ed Pt-black gave short circuit current dependent on glu-
cose concentration with a 90% response time of 30s to
IX107°M glucose. A planar type element with im-
mobilized GOD was also possible, which responded to
glucose in similar manner to the laminated type.
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