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An Improvement of Recovery Characteristics of ISFET Glucose
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Abstract

The sensitivity of ISFET glucose sensor is improved by emploving amperometric actuation method.
However, this method takes long time to recover the primary output voltage after measurement because
of slow migration of the hydrogen ion between internal and external sensing membranes. Consequently,
such a recovery-time delaying problem is one of obstacles to a practical use. In this paper, a new
method is proposed to control the concentration of hydrogen ion in intermal membrane, which applies a
reduction potential to the working electrode for supplying hydroxide ion. Experimental results show that
the recovery-time was reduced within 2 minute against decades minute of conventional method.
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ISFET EX34Ae Aze oved 2o dA
pH-ISFETY®! wigrazie] @waagnae A48 o
S EXR7)Fe] weste BALE Az wgaz
9ol A g} pH-ISFET ug 2zt 919 #2244
& weA $H7)$Q AR FAA Lift-off

f

ogaed AzARLT gEd  AeE
pH-ISFETS} AolE +Z+& Ta0s/SisNy/SIiO: o]t
W, pATY AzE 20 mM ANBEE

(Phosphate Buffer Solution) 100 zfo] GOD{(Glucose
OxiDase, EC 1.1.34 From Aspergillus niger 10,000
units, SIGMA) 5 mg¥ BSA(Bovine Serum Albumin
© SIGMA) 5 mgs 9 AZFA} BIFFAZTo)
34€ pH-ISFET Ht¥ 248 3t (header)f ol 314
A7l A (wire bonding)dtith. &xte) A7 A4
< 8o M E F(silicone rubber 3140, DOW
CORNING)Z Ta:0s Al°JE ¥9& A3 =g RE
S A& ol Hlencapsulation) & &, 48 Al 5¢
FedA Azsgo x£3 Azxd 7-? A9} Ta0s Al
o|Egtel Hatd gL 98 y-APTES(7y -Amino
Propyl TriEthoxySilane, SIGMA)™® 08 u& Ta:0s
AOE Hefl Bojmelm 80 CollA 6 B2+ A3y
g% 9y Azg ZAL 08 UE AE 99 mq
= ug, SF9Yu8|S(glutaraldehyde, SIGMA) &

o] 43 3183 7}a 3 (cross-linking) L& 8 &4
GoDYE 333 AZ™ TEgdN ARRYe 2

g 19 Jdehliglon, o]t Zo] Azxd XA
9HE g a9 24 Yo

encapsulatlon Of ISFET

surface treatment

dropping 1wt% 3-APTES sol.
on the gate fIET

dropping BSA sol. containning
enzyme 0n the gate of ISFET

cross-linking

immersing in buffer sol.

2% 1 REFAA ATy
Fig. 1. Fabrication sequence of the ISFET glucose

Sensor.
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1 Al {metal electrode)

: Pt {working electrode)

: Encapsulation
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Fig. 2. Cross-sectional view of the ISFET glucose
SEnsor.
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AgEAe g Azde AtgsAch £ 5%
A gdol GAGA HoxE ] fd A7 ZUA
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iSFET
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B R ¥ < Curcut
= . Y-t Recorder
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Aeference Electiode ¥
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a9 3 FRPAE
Fig. 3. The schematic diagram of a measurement
set up.

ISFET =249 31554 A4 53

m.oAg 23 g ui
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(voltammogram) £X o] BFFHelg ol EFA R
Abgh - BUAYE AAY B opY, FAHE HF
oz AZES ZHt A9 A FA] o= A
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FAL4AZ 7HelE Agel -06 Vol &2 & o 7}
AE Ak Bdel o HFIF MM
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Fig. 4. Voltammogram of the platinum actuator.
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10 mM{glucose) T Vot
20 mM PBS /“'—“

IZS mV

10 min
base line
- 0.7Von
(a)

10 mM{glucose} P 0.7V on

20 mM PBS

25 mvV
10 min

base line

~0.7 V off
e

0.7 Von

{b)
g 5 ARG Ut wE SEANG v
(@) 35 A7skA =
(b) GAX-07 V) U7t}
Fig. 5 Comparison of recovery time.
(a) Without the reverse voltage -0.7 V at Pt,
(b) With the reverse voltage -0.7 V at Pt.
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Fig. 6. Comparison of recovery-time by reverse
voltage.
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