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Fig. 1 Circuit diagram for differential measurement of urea-ENFET probe
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Fig. 4 Typical time response
curves of urea-ENFET to various
concentrations of urea
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Table 3 Recovery of urea-ENFET for determination of urea

nXER Sample EmggR % Added urea %ge tﬁ: tg REC Olgerzd —
No. %?gﬁ?; f{Conci! %:o lumﬁe[ Aciilgieé ailh- (r?gr,l’?i-l) a{nrgg)nt Rec(o ;:e;ry
mg/dl) (ml) ount (mg
A 0.6 500 0.1 0.5 101,03 0.5113 102,2
' B 0.5 | 0 0.1 ¢ 15,80
A 0.5 500 0.05 0,25 81,82 | 0,2435 7.4
’ B 0.5 o 0,05 0 | 17,62
A 0.6 50O 0,02 0.1 39.25 0,0997 49,7
: B 0.5 0 0,02 0 20,08

THEEE Average recovery:99.71%

4 BNEER-FET ZMNEHBUNUNHREE) KNS

Table 4 Data of BUN(blood urea nitrogen) determined by both enzymatic
and enzyme-FET methods

BUN(mg/dly BUN(mg/dl}
4 o ®-FETE | g B S| mom % -FET3%
P * | Enzymatic Enzyme-FET * | Enzymatic | Enzyme-FET
method method method method
1 16.8 16.5 26 14,0 13.8
2 11,0 10,5 27 29,0 28,0
3 21.0 21,0 28 10.0 10.0
4 15.5 15,2 28 20,0 20,5
5 14.3 14,0 30 12.0 11.4
P 9.0 9.4 31 15,0 15.2
7 13.8 13.8 32 9.9 9.8
8 10.3 10,5 33 4.4 4.3
9 12.8 12.9 34 10.0 11,1
10 44.1 39,7 35 15,0 12,9
11 51.7 51.4 36 7.7 7.0
12 14,0 12,7 87 12,0 19.4
1z 13.0 11.5 38 10,0 1.2
14 15,0 13.8 39 8.4 7.8
15 19,0 17.8 40 11,0 12,5
gl
18 23,0 20,4 a1 18.0 15,5
17 13.0 13.6 42 27,0 28,2
18 10.4 17.2 £ 18,0 16.0
18 21,0 18.4 44 46,0 46.3
20 11,0 1.9 45 25,0 26,6
21 14.0 13.8 46 10,0 9.2
22 B.T 8,9 47 17,0 18,0
23 61,0 59,7 43 18,0 16,5
74 14.0 13,8 49 17,0 17,8
25 15.0 18,4 50 10,0 9.5

EH#® Regression equation ¥ = ~0.1272+0,9895%
#MEEYE Correlation coeffifient r=o0.9912
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Miniature Urea Sensor Based on H+ —ion Sensitive Fieid
Effect Transistor and Its Application in Clinical Analysis

Zhong Lichan', Han Jinghong?,

Li Gaoxiang!, Cui Dafu?,

Fan Jie?, Yang Xiuliang?®
Institute of Microbiology Academia Sinica,Beijing)!
Institute of Electronics Academic Sinica,Beijing)?
Department of Biology, Shan Dorg University, Shan Dong)3

An urea-ENFET (Enzyme field effect transisior) probe was made by
modifying one gate of the dual ISFET (lon sensitive field effect transi-
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stor)with a membrane of cross-linked bovine serum albumin(BSA)-urease
and the other with cross-linked BSA, and the response characteristics of
the probe was then tesied through differential measurement, In different
concentration of phosphate buffer, the sensor responded to various con-
centrations of urea solution within 10—60¢ s, From the calibration curve
plotted on logarithmic scales a linear concentration range of 1, 0—8,0mg/
dl was acquied,and the correlation coeffient and response sensitivity were
0.997 and 50mV/dec.(mg/d'1) respectively, However,in low concentration
urea solution, the sensor responded linearly io urea over the conecentra-
tion ¢.1—1,0mg/dl with a correlation coefficient of 0,948 and a respon-
se sensitivity of 12—15mV /dl, The standard deviation and variation coe-
fficient for 20 times performances response to 100mg/dl urea in 0.01M
pH7, 0 phosphate buffer were found to be 1,39mV and 1,44% respecti-
vely,The urea-ENFET was used for determining BUN (Blood urea nitro-
gen) and the BUN values were compared with those determined by en-
zymatic method,the repression equation and correlation coefficient for 50
assays were y= -0,1272+0,9695 x and r=0,9912 respectively, When the
urea-ENFET was used for determining urea ejther in beffer solution or
in serum for 250 runs over a period of 1.5 months (the enzyme FET was
stored at 4 °C between mensurements during this period), the response
sensitivity decreased by about 10% ,Thus, the urea-ENFET has a poten-
tial application in clinical analysis for determining the ureé - content in

human serum,

Key words

H+*-ISFET (H'-ion sensitive field effeet transistor); ENFET (Enzyme
field effect transistor); immobilized urease membrane; urea sensor
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