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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. 
Embodiments of the present invention provide a method of manufacturing a microchip for 
enhancing the bonding strength between substrate layers. 

Solution to Problem 
[0008] 

According to a first aspect of the present invention, there is provided a 
microchip comprising: a plurality of substrate layers; and bonding layers provided at boundary 
surfaces between the substrate layers and configured to include a silicon compound, wherein 
at least one of the bonding layers is configured to include an organic silicon compounds 
wherein the plurality of substrate layers include a substrate layer made of non-silicone resin 
and a substrate layer made of polydimethylsiloxane. and wherein both surfaces of the substrate 
layer made of polydimethylsiloxane are bonded to a first substrate layer made of non-silicone 
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resin and a second substrate layer made of non-silicone resin through the bonding layer. 
Tbe^te^ty-ejLsubstrate4ayefs-fflay-4Behj4e-a-sabstfate layer 

sffieeRe-fesffl--aH4—a-s«fesfrate-4ayeM¥Hid©-0l^3e^—Both-sarfaees of the 

non-siliceflte-resin and a-seeem! substrate l-ayer made of the boadiag 
layefr 

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 self-sealing 
ability due to elastic deformation. The groove may have an inner space which is negative 
pressure relative to atmospheric pressure. 
[0009] 

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 layer made of non-silicone resin with a cross-linkable 

composition containing a silicon compound, the groove forming surface of the first substrate 
layer being provided with a groove; and a coating process of coating a surface of a second 

substrate layer made of non-silicone resin with a cross-linkable composition containing an 
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organic silicon compound, the surface of the second substrate layer being provided with no 
groove, and 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-fflethed-fflay include ar-beefeg-^eeess-ef-beadlng-each-ef-the groove femrieg 
saffeee-ef4he firs^4jufesfrat^4ayeiM:Had^-ef-non-siM€eB^H^s«-aRd-4b€--swfeee-ef4he-se6eftd 
sttbstote4ayef made-ef-aea-siMeefte-^'esffl-te a sutetrate4ayef4»ad^-el4»Q-ib^);g^%^s^e3aae? 
the groove roriHjag-SMffaee-e£-the-fe layer • beia^eeafed-jwiA-4he^ 
eefflpesitieB~eefrtaiimg-^slligoH-e€>fflpemd^A^--surfaee-ef4he-8eeefl€l-^HhstFat&4ayer beiag 
eeetted-^w^tib-tifee—^ess-tirnkable coa^esifet^-eeHtemiag-ffla—efgmie—s^ieea-eempound and 
piwMed-whhHae^feey^ 

Advantageous Effects of Invention 
[0010] 

According to embodiments of the present invention, there is provided a microchip 
having enhanced bonding strength between substrate layers. 

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

GtefB-4 

JL A microchip comprising: 

a plurality of substrate layers; and 

bonding layers provided at boundary surfaces between the substrate layers and 

configured to include a silicon compound, 

wherein at least one of the bonding layers is configured to include an organic 

silicon compound. 

wherein the plurality of substrate layers include a substrate layer made of non-

silicone resin and a substrate layer made of polydimethylsiloxane. and 

wherein both surfaces of the substrate layer made of •polydimethylsiloxane are 

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. 

-Lht^HHeftKrhip aoeofdiftg-to oiaim-4. 

whefeifl-4he- plurality-e#-SBbstrate-4ayeB5-ifi6h*de- a substrate hyeHBade-eTHaefl-

wfaefea^-befe-suAees-el^fa^-SHbsfe •pelydimethylsiie?fcaae--aaFe 

befl4e44e~ar4»sf-sei3strate4ay©M»ft€l€H©f^iefr~siliee^ 

gtaete-of non-s&eeae-fesin through fee-bonding layer. 

2. The microchip according to claim 21, 

wherein the first substrate layer made of non-silicone resin has a groove on a 

bonding surface bonded to the substrate layer made of polydimethylsiloxane, 

wherein the second substrate layer made of non-silicone resin and the substrate 

layer made of polydimethylsiloxane are 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. 



26 

1. The microchip according to claim 3-2, wherein the substrate layer made of 

polydimethylsiloxane is bonded to the first substrate layer made of non-silicone resin 

through a bonding layer made of an inorganic silicon compound. 

4. The microchip according to claim 21, 

wherein the substrate layer made of polydimethylsiloxane has a groove on a 

bonding surface bonded to the first substrate layer made of non-silicone resin, 

wherein the first substrate layer made of non-silicone resin and the second 

substrate layer made of non-silicone resin are each bonded to the substrate layer made of 

polydimethylsiloxane through the bonding layer made of an organic silicon compound. 

Claim 6 

5. The microchip according to claim 43, wherein the first substrate layer made of 

non-silicone resin and the second substrate layer made of non-silicone resin are composed 

of acrylic resin or polycarbonate. 

C+ttttTW 

6. The microchip according to claim 65, wherein the first substrate layer made of 

non-silicone resin and the second substrate layer made of non-silicone resin are 

impermeable to gas. 

7. The microchip according to claim 26, 

wherein the substrate layer made of polydimethylsiloxane has a self-sealing 

ability due to elastic deformation, 

wherein the groove has an inner space which is negative pressure relative to 

atmospheric pressure. 
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QtakB-9 

A method for manufacturing a microchip, the method comprising: 

a deposition process of coating a groove forming surface of a first substrate layer 

made of non-silicone resin with a cross-linkable composition containing a silicon 

compound, the groove forming surface of the first substrate layer being provided with a 

groove; twd 

a coating process of coating a surface of a second substrate layer made of non-

silicone resin with a cross-linkable composition containing an organic silicon compound, 

the surface of the second substrate layer being provided with no groove, and 

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. 

Ghwn 10 

a ia^ochip-a€6efdiBg-4e-elaHB 9, the method 

eemprisifigf 

a-beadigg-preeess of •••beading each of^h^-gFeeye-jegahag-^ifffaee of the-fest 

ma4e-€#iiefl-sli4eeB€-fesffl-4e-^r-s:ttbstrate^ -layer- •ma€te-e£i3elyefeaefeytoitojEaaer#re-ff!ee^ 

—wi#h-4fee--eross-4h^^ 

eefflpesl4iefi-6€HrtaH»^TH5iti-€^^ of the-seeeirf-~s«b^^ 

6ea£e€t~-wifh-4h#-6TOSS~feikal^ an efga»i&~f#ieefi--6e^ 

p=€wMed-wi#Hie-gF©e¥e7 


