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Ultra-sensitive and rapid cancer testing technique based on fiber-type
amplification
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This study proposed an ultra-sensitive and rapid cancer marker testing
technology using a fiber-type amplification method that satisfies four performance criteria: ()
high sensitivity, (b) rapidity, (c) a series of operations, and (d) small size. During laser
processing of the reaction area, the conditions for achieving a 10-fold increase in surface area
were discovered. A prototype of a fiber-like reaction part with honeycomb-like holes was fabricated
on an acrylic resin material. A prototyped biosensor based on the spatial amplification method was
fabricated and demonstrated that it could detect concentrations of 1 pg/mL of IL-6, in vitro.
Furthermore, plasma was collected from 14 healthy subjects, and the time-course changes of IL-6
concentration was analyzed to verify the effects of blood cells and free substances on marker
molecules. In conclusion, we have demonstrated of developing the biosensor for cancer marker using
the spatial amplification method.



M
2 1
4 2
« )
60%
@)
9
300 1970
21
( POCT Point-of-Care Testing) (=
)
2.
1 pg/mL
0.1 ng/mL 2
1 pg/mL
POCT 2
3.
2
( )
( ) ( )
3
2
3
100 ( )
3
1 GW ( )
( )
( )
POCT (@ (b) (©) (d)
4 3
1
@)
(©)
4,
D

(190 fs 20 ps)
10



-------------------------- ¢ -1 Schematic diagram |---;

Optical sensor

Conjugate

b) Immobilization of conjugate d) Detection of
chemiluminescence

Fig. 1 Machining process and schematic diagram of a biosensor based on three-dimensional spatlal—
type amplification method.
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Fig. 2 Measurement method of concentration of |L-6 using the biosensor.
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Fig. 3 Calculation results of sensor reaction area (A) and sample volume (B) for different hole

diameters.
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Fig. 4 Correlation between plasma lL-6 concentrations and cell countsin the plasma samples.
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