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A Biosensor for Diagnosis of Swine Sarcoptic Mange
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In this study, a biosensor was developed to rapidly diagnose the swine sarcoptic mange (Sarcoptes scabies var. suis). The

ELISA was modified to reduce the processing time for rapid diagnosis. The biosensor consists of a biological reaction part,

and a measurement and contro}l part. The biological reaction part was designed for using micro-pumps and valves for fluid
transportation, and the measurement control part composed of a photodiode, a light-emitting diode for light measurement,

and a microcomputer to implement assay. A polystyrene cuvet was used as a reaction chamber. Signal output was read

as the rate of change in optical density at 645 nm. Eighteen pigs diagnosed with sacroptic mange and 19 control pigs were
tested. Fifteen sacbies-infested pigs showed positive results (83.3% sensitivity). Sixteen control pigs showed negative results
(84.2% specificity). The system could execute a diagnosis cycle in about 45 min. The results suggest that this biosensor

is useful for the rapid diagnosis of swine sacroptic mange.
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Table 1 The major parts of the biosensor
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Parts Specification Model and Manufacturer
Quartz cell .
Cuvet 12.5 mm’x45 mm T-5 (NSG Precision cells Inc, NY, USA)
Biological Micropump 50 pL /stroke LPLA1220050L (The Lee Co., CT, USA)
reaction part Microvalve 2-way solenoid LFAAI1201710H (The Lee Co., CT, USA)
Microvalve 3-way solenoid LFAA1201410H (The Lee Co., CT, USA)
Tubes 1.6 mm, ID Viton (Sigma Co, USA)
LED 645 nm, HLMP-4101 (Hewlett Packard, CA, USA)
Photodiode 400~1100 nm BPX61 (Sienmens Inc., CA, USA)
Measurement -
i i 44 Fi f:
and control part Signal processing h order Buterworth Filter | Manufactured in laboratory
Display LCD Samsung Elec. Co. (Suwon, Korea)
Microcomputer AVR ATmega 8535 (Atmel corp, CA, USA)
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Fg. 1 Scheme of a biological reaction part of the biosensor.
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Fig. 2 Control block diagram for the biosensor.
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Table 2 Control sequence for the biosensor

Binding cycle

* Ist antibody valve (600 1f), Reagent pump (15 strokes)
* Mix pump (33 strokes)
»Incubate 5 min (24°C)

Washing cyclex5

* Drain cuvet
* Washing valve (1.2 mf), Reagent pump (30 strokes)
* Mix pump (36 strokes)

Antibody Labeling cycle

» 2nd antibody valve (1mf), Reagent pump (20 strokes)
* Incubate 5 min (24C)

Washing cyclex5

Development cycle

* Substrate valve (1mé, Reagent pump (32 strokes)
* Incubate 5 min (24°C)

* A/D converter

* Calculate OD rat ¢ (10 s)

Cleaning cycle

* Clear substrate valve
* Add washing solution
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Table 3 Results of the scabies biosensor: cases and controls

Scabies cases All controls

Positive sera 15 3
Negative sera 3 16
Total 18 19
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