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Performance Evaluation of Flow Injection Type Biosensor According to Operating
Variables of Pump
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A flow injection type biosensor was tested to confirm the performance of a batch and a continuous type flow injection
unit. Reproducibility and consistence of the biosensor were investigated to determine the effect of pulsations and air bubbles,
and the applicability of on-line monitoring. The air bubbles affected the performance of the sensor irrespective of the
location, and also the pulsations of the pump influenced the performance of the sensor. The applicability of on-line motoring

was accepted as the result of the repeated and long-term measurements.
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Fig. 1 Schematic diagram of batch type sensor.
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Fig. 3 Schematic diagram of continuous type sensor.
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Table 1 Specifications of experimental apparatus

Component

Specification

Remarks

Syringe pump

2.5 L, 25 uL/min

BioAnalytical Systems, Inc.

Diaphragm pump

0.03-30 ml/min.

KNF Flodos

Injection valve

10port, C22Z-3180E

Valco Instrument Co. Ins.

Electrochemical cell

W. E. (platinum)
R. E. (silver coated with AgCl)

Potentiostat 200 nA, +500 mV (Ag/AgCl). LC-3D BioAnalytical Systems, Inc.
Data acquisition Lab VIEW National Instruments.
Table 2 Specification of the experimental materials
Descriptions Specifications Remarks

Glucose oxidase

EC 1.1.34, X-§, 2459 U/mg

Sigma Chemical Co.

D-glucose

Sigma Chemical Co.

Sodium Phosphate

Monobasic

Sigma Chemical Co.

Sodium Phosphate

Dibasic

Sigma Chemical Co.

Sodium Chloride

Sigma Chemical Co.
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conditions of bubble effect

Variables

Levels Remarks

Electrode dia. (mm)

2 (@1.0, G1.4)

Bubble

3 (Tube, Cell, None)

Buffer velocity (cm/s)

?1.0 : 0.1061 cm/s

! 1.4 : 0.1179 cm/s

* Tube :

bubble located in the tube between injection valve and

electro-chemical cell.
* Cell : bubble located in electro-chemical cell.

* None : no bubble.

Table 4 Experimental

conditions of pulsation effect

Variables Levels Remarks
. 2
Electrode dia. (mm) (@24, 73.4)
With pulse :
. 2 diaphragm pump
Pulsation (With pulse, No pulse)| No pulse :
syringe pump
. 2.4 : 0.0849 cm/s
Buffer velocity (cm/s) 1 @34 ¢ 00433 cm/s
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Table 5 Currents of a sensor as air bubble
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i Current (nA
E.lectrode Bubble Buffer velocity (nA) S D Mean value
dia. (mm) (c/s) 1 3 4 5 (nA)
Tube 0.1061 723 68.2 77.4 717 74.5 39 74.0
1.0 Cell 0.1061 61.1 59.2 56.1 55.6 57.5 2.2 579
None 0.1061 63.3 7.7 70.4 654 66.5 35 67.5
Tube 0.1179 131.9 114.6 128.6 122.6 131.7 7.3 125.9
1.4 Cell 0.1179 95.5 95.7 89.5 957 | 987 | 33 95.0
None 0.1179 113.2 112.2 109.8 | 1059 1162 | 3.8 111.5
Table 6 Current of reproducible experiments
Current (nA) Mean value
S. D.
Ist 2nd 3rd 4th 5th (nA)
102.90 96.36 98.12 98.68 99.00 240 99.01
Table 7 Current of consistent experiments
Current (nA) Mean value
S. D.
Ist 2nd 3rd 4th 5th 6th (@A)
102.90 101.82 99.90 97.74 100.74 94.92 2.74 99.02
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Fig. 5 Reproducible characteristic of batch type sensor.
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Fg. 7 Reproducible characteristic of continuous type sensor. Fig. 8 Consistent characteristic of continuous sensor.
Table 8 Currents of a sensor as pulsation of diaphragm pump
Electrode Current (nA) Mean
. 1 loci . D.
dia. (mm) Pulse Buffer velocity (cm/s) | 2 3 2 p S. D value (nA)
24 no pulse 0.0849 120.1 125.9 123.7 119.5 124.5 2.8 122.7
' with pulse 0.0849 140.6 135.5 143.0 141.5 142.0 2.9 140.5
34 no pulse . 0.0433 315 28.2 30.6 274 282 1.8 292
' with pulse 0.0433 479 40.2 48.9 46.9 46.4 34 46.1
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Table 9 Current of reproducible experiments
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Current (nA) <D Mean
Ist 2nd 3rd 4th 5th S value (nA)
136.06 138.48 143.22 141.68 140.52 2.80 140.00
Table 10 Current of consistent éxpen'ments
Current (nA) s D Mean
Ist 2nd 3rd 4th 5th 6th T value (nA)
138.48 136.54 135.96 135.12 132.66 136.86 1.68 135.43
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