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Micropatterns on Centrifugal Fluid Valve Enhanced Sensitivity of Immunosensor
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Abstract: Optimizing the use of micro-flow channels as fluid control mechanisms is an effective means of increasing the
sensitivity and selectivity of biosensors. The purpose of this study is to clarify the effectiveness of periodic structure
applied to fluid control mechanism to improve the hydrophobicity. We evaluated the functionality of centrifugal fluid valve
with micrometer sized periodic structure in the micro-flow channel. A disposable compact disc-based chip with centrifugal
fluid valve was designed for this evaluation. Cortisol sample and ALP-labelled antibody conjugate solution were dropped
simultaneously, afterwards, chemiluminescent substrate was dropped. The substrate was hydrolysed by the ALP and the

resultant intensity was measured using an optical reader. The relationship between the intensity,

I, and the cortisol

concentration, Cort, was given by | = 12.4 x 105 e 0%7Cort (count/gate). Our study suggests that the sensitivity of the
cortisol immunosensor was improved by adding the micro-periodic structure on the flow channel.
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Fig. 1. External view of a centrifugal fluid valve with a

micro-periodic structure (units in mm).
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Fig. 2. Principle of an immunoreaction with centrifugal fluid valve.

2.4 BIESEHE

HOTETR OB N ISR E LG 5T 52 L ~D
BHMEERGAEST B0, FHT 47 ar bp—LEtLTDH
PRHIE IR 2 U (INT, Type 1), 38 X OVEHIE Bk &
HY (FATR, Type2) DE 2FME L L= (Fig. 3).

MIRRHEAR & LC, Mg (60 -80g/L) DieZ /7 &
WCHERIL7=8E T 5 80 g/l BSA IRICA a2 VT Y — L
FE#ERE (0.1, 1, 3, 10 ng/ml : Salimetrics, LLC.) ZiR& &
TR EY > TAEIRE LT,



Type 1 : negative control

Type 2 : parallel pillars

Fig. 3. Two types of flow channels fabricated on a CD-based chip
with or without a micro-periodic structure.
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Fig. 4. Comparison of calibration curves between two types

centrifugal fluid valves with or without the micro-periodic structure
(PS : periodic structure).
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