substrates are bonded, it is necessary to reliably seal a microstructure to which a sample is
introduced without damaging a microstructure such as a flow channel provided in the substrate.
[0005]

For example, Patent Literature 1 discloses “a microchip including an area to which a
solution is introduced while maintaining the inner pressure of the area to be negative relative to
atmospheric pressure. This microchip is formed by bonding a plurality of substrate layers made
of different materials. The microchip composed of such a composite material substrate layer

may have insufficient bonding strength between substrate layers.

Citation List
Patent Literature
0006}
Patent Literature 1: JP 2011-163984A

Summary of Invention
Technical Problem
[0007]
In some case, the bonding strength between substrate layers may be insufficient
depending on combination of materials of a substrate layer that constitutes a microchip. Thus;a

priveary-obisctive-of-the-present-technolegy-ds-to-provide technologylimbodiments of the present

invention_provide a method of manufacturing a_microchip for enhancing the bonding strength

between substrate layers.

Solution to Problem
[0008]

To-gelve-the-problems,-the-present-technelogy-provides-a-microchip-ineluding a-phirality
of substratetavers—and-bhending-laversprovidedat-boundary—surfaces-between the -substiate
layers-and-eonfiguredto—ineclude-a—stlicon-eompeund—At-least-one-of -the-bondingloversis
sonltguredto-include-an-organie-silicon componnd,

According 1o a Orst aspect of the present Invention, there is provided a micrechip

comprising: a plurality of substrate favers: and bonding lavers provided at boundary surlaces

between the substrate lavers and configured 1o include a stlicon compound, wherein at least one

of the bonding lavers is conlizured to include an organic silicon compound.

The plurality of substrate layers may include a substrate layer made of non-



silicone resin and a substrate layer made of polydimethylsiloxane. Both surfaces of the substrate
layer made of polydimethylsiloxane may be bonded to a first substrate layer made of non-
silicone resin and a second substrate layer made of non-silicone resin through the bonding layer.

The first substrate layer made of non-silicone resin may a groove on a bonding surface
bonded to the substrate layer made of polydimethylsiloxane. The second substrate layer made of
non-silicone resin and the substrate layer made of polydimethylsiloxane may be bonded through
the bonding layer made of an organic silicon compound, the second substrate layer made of non-
silicone resin has no groove on a bonding surface bonded to the substrate layer made of
polydimethylsiloxane.

Further, the substrate layer made of polydimethylsiloxane may be bonded to the first
substrate layer made of non-silicone resin through a bonding layer made of an inorganic silicon
compound.

In addition, the substrate layer made of polydimethylsiloxane may have a groove on a
bonding surface bonded to the first substrate layer made of non-silicone resin, The first substrate
layer made of non-silicone resin and the second substrate layer made of non-silicone resin may
have each bonded to the substrate layer made of polydimethylsiloxane through the bonding layer
made of an organic silicon compound.

The first substrate layer made of non-silicone resin and the second substrate layer made
of non-silicone resin may be composed of acrylic resin or polycarbonate, and may be
impermeable to gas.

Further, the substrate layer made of polydimethylsiloxane may have a sell-sealing ability
due to elastic deformation. The groove may have an inner space which is negative pressure
relative to atmosgpheric pressure.

[0009]

Fhe-present—technolopy-provides-a-method-for-manufaeturing-a-microchips-themethed
compising-a-deposition-process-of costing-a-groove-forming surface-of-a-first-substrate layer
made-ofnep-siticone resin-with--oross-hnkable-composition-containing-n-silicon-compound,the

groove-tormingsurtace-of the-fst substrate layer



being-provided—with-a-groove-and-g- coating-process-ef-coating a-surlbes ol a-second substrate

eompound—thesurface ot the second substrate-layer-being provided-with-no-groove:

According to a second aspect of the present invention, there is provided a method for

manufacturing a microchip, the method comprising: a deposition process of coating a groove

forming surface of a first substrate laver made of non-silicone resin with a cross-linkable

layer being provided with a groove: and a coating process of coating a surface of a second

substrate Jayer made of non-silicone resin with a cross-linkable composition containing an

organic silicon compound, the swrface of the second substrate laver being provided with no
groove. '

The method for-manufactaring amicrochip-aeeording to-claim-9; the-methed-may include
a bonding process of bonding each of the groove forming surface of the first substrate layer made
of non-silicone resin and the surface of the second substrate layer made of non-silicone resin to a
substrate layer made of polydimethylsiloxane, the groove forming surface of the first substrate
layer being coated with the cross-linkable composition containing a silicon compound, the
surface of the second substrate layer being coated with the cross-linkable composition containing

an organic silicon compound and provided with no groove.

Advantageous Effects of Invention
{00107

According to embodiments of the present teehnolowyin

tion, there is provided a

microchip having enhanced bonding strength between substrate layers.

Brief Description of Drawings
[0011]
[FIG. 1} FIGS. 1A and 1B are schematic diagrams for describing the configuration of a
microchip 1a according to a first embodiment of the present technology.
[FIG. 2] FIG. 2 1s a flowchart for describing a method for manufacturing the microchip la.
fF1G. 3] FIGS. 3A to 3F are schematic diagrams for describing a method for manufacturing the
microchip la.
[FI1G. 4] FIG. 4 is a schematic diagram for describing the configuration of a microchip 1b
according to a second embodiment of the present technology.
[FIG. 5] FIG. 5 is a flowchart for deseribing a method for manufacturing the microchip 1b.
[FIG. 6] FIG. 6A to 6F are schematic diagrams for describing a method for



