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immediately, and the non-specific amplification reactions caused by misannealing of the 
oligonucleotide primer that can occur until the heater reaches the reaction temperature can be 
avoided. 
[0008] 

On the other hand, when pre-heating the heater, the nucleic acid amplification 
reaction may start immediately after the microchip has come into contact with the heater. 
Consequently, the nucleic acid amplification reaction may proceed before the apparatus has 
started the analysis operation after the operation for mounting the microchip in the apparatus 
has been completed and the microchip has come into contact with the heater. If such a 
deviation occurs between the start time of the nucleic acid amplification reaction and the 
analysis start time, the reaction time cannot be strictly controlled, and accurate analysis results 
cannot be obtained. 
[0009] 

Embodiments of the present invention provide a nucleic acid analysis apparatus 
capable of controlling the timing of a reaction starting without requiring a complex 
configuration or control. 

Solution to Problem 
[0010] 

According to a first aspect of the present invention, there is provided a nucleic acid 
analysis apparatus4aetedmg^4iealie^aH:it configured 
aa4-a-eMp4K)ldiiig iHa^-eerfgafed-4e-ehaBge^a-ye^ a ftfst4teMigg--pea#eB4hal 
h©Ms-4h€^iffl«¥eeMp-4iM»Maif:-«y-TtHse6©iy-4!€4dH%--pesiMafl^^ 
eeataet-yri&-4he4isafeg-^^ comprising: a chip holding unit for holding a microchip; an 
upper unit and a lower unit; wherein the upper unit and the lower unit are operable to receive 
the microchip, and wherein the upper unit and the lower unit are each connected by a hinge in 
a manner that enables them to be opened and closed; and wherein the chip holding unit is 
configured to change a position between a first holding position that holds the microchip in 
midair when the upper unit and the lower unit are in an open position and a second holding 
position that holds the microchip in contact with an heating element when the upper unit and 
the lower unit are in a. closed position. 

The nucleic acid analysis apparatus includes an opening/closing structure configured 
from a hinge. The chip holding unit is connected by the hinge and moves between the first 
holding position and the second holding position in coordination with opening and closing of 
the opening/closing structure. Specifically, the chip holding unit moves to the first holding 
position in coordination with an opening operation of the opening/closing structure, and 
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moves to the second holding position in coordination with a closing operation of the 
opening/closing structure. 

In this nucleic acid analysis apparatus, by opening the opening/closing structure and 
then closing the opening/closing structure after the microchip has been held in a chip holding 
unit that is at a first position, the microchip held in the chip holding unit can be brought into 
contact with the heating unit for the first time. In other words, with this nucleic acid analysis 
apparatus, the microchip mounted in the chip holding unit during opening of the 
opening/closing structure can be prevented from coming into contact with the heating unit 
until the opening/closing structure is closed. Therefore, with this nucleic acid analysis 
apparatus, the timing of the start of the nucleic acid reaction can be precisely controlled by 
making the closing operation of the opening/closing structure and the start of heating the 
microchip match. 
[0011] 

According to an embodiment of the present invention, it is preferable for the nucleic 
acid analysis apparatus to have an insertion opening of the microchip in the chip holding unit. 
A shape of the insertion opening is a perpendicular cross-section shape of the microchip in an 
insertion direction, preferably. The chip holding unit includes a flexible member having a 
hook-shaped tip portion extending in the insertion direction of the microchip, preferably. In a 
state in which the microchip is inserted in the chip holding unit, the tip portion of the flexible 
member fits into a groove formed on a side peripheral portion of the microchip. In addition, in 
a state in which the microchip is inserted in the chip holding unit, the tip portion of the 
flexible member abuts only one face of the groove formed in a V shape, and urges the 
microchip in the insertion direction, preferably. 
[0012] 

Aeeefdiag-te-aa eBibedjmea^>f4h^-y:esent' • inveatie%-41ae-^*«6leie aeid analysis 
apparatus includes an. upper twiitfflda knvcr uniMte^-are-eaeh-eeimeeted-by^h^mge-fH-a 

The lower unit includes a light source, a lens, an optical filter, and a lower heater, and 
the upper unit includes an upper heater, a detection filter, a lens, and a detector. The light 
source is an LED array, and the detector is a PDIC array. 

It is preferable for the nucleic acid analysis apparatus to include a sensor configured 
to detect opening and closing of the upper unit and the lower unit. In addition, a sensor 
configured to detect the inserted microchip is provided in the chip holding unit, preferably. 
[0013] 

According to a second aspect of the present invention, there is provided a method for 
mounting a microchip in a nucleic acid analysis apparatus, the method Hietedfflg--a--step-ef 
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ffli^m€l:Hf-4fl--im4affr-4fl--eeeriiiiation wMh-aa—opening- epamtieB-^-Hffl—epeaiftg/elesiag 
sfraeteFe-by-the-hinge, a st-ep-ej^^^H^mtiag the mi-ereehip-ift-ihe-eMp-hekfcng^^ 
fest-belding pasl4ie%~fffl£^--a^-ef^~ef^smqflg-4he--el#p4ieMffl^^ 
fflemted4e-a-seeend heMiag-pe#feefl''''ferholdiag-4he-mierochip in eeataet with a-heatigg-tH»% 

operation—of the -epeMtg/elesHtg—stmetee comprising: 
providing a chip holding unit for holding a microchip: providing an upper unit and a lower 
unit; receiving a microchip between the upper unit and the lower unit, wherein the upper unit 
and the lower unit arc each connected by a hinge in a manner that enables them to be opened 
and closed; moving the chip holding unit to change a position between a first holding position 
that holds the microchip in midair when the upper unit and the lower unit are in an open 
position, and a second holding position that holds the microchip in contact with, an heating 
element when the upper unit and the lower unit are in a closed position. 
[0013a] 

According to a third aspect of the present invention, there is provided an analysis 
apparatus, comprising: a-feaetiea-mdaetion•••un#-€€«figffl:^d-4e4!Kiuee--a-^actien-4^-ar-feaetiea 
afear%y-ee«taeftig--aH:BieF€M3lMp4«-jw4yKjfr4fe€Hme^^ 
eenfigured-te-^hange a-pesMes-between^a fit:st-^eMmg^esitiefHfe£rt-heMs-4tfr-mefoehip m 
HH€to^-and-a-seeeBi-4ieM$fig-pesitieB-4het4feMs-4hsHmemelHp-4s--eeHta6t-wMi-4hs-^^eaeti^ 
iadue#ofl-Hnit a reaction induction unit configured to induce a reaction in a reaction area by 
contacting a microchip in which the reaction area is formed; a chip holding unit for holding 
the microchip; an upper unit and a lower unit; wherein the upper unit and the lower unit are 
operable to receive the microchip, and wherein the upper unit and the lower unit are each 
connected by a hinge in a manner that enables them to be opened and closed; and wherein the 
chip holding unit is configured to change a position, between a first holding position that holds 
the microchip in midair when the upper unit and the lower unit are in an open position and a. 
second holding position that holds the microchip in contact with an heating element when the 
upper unit and the lower unit are in a closed position. 
[0014] 

In the present invention, the term "nucleic acid amplification reaction" includes a 
PGR (polymerase chain reaction) method that involves a temperature cycle, and a variety of 
isothermal amplification methods that do not involve a temperature cycle. Examples of the 
isothermal amplification methods include a LAMP (Loop-Mediated Isothermal 
Amplification) method, an SMAP (SMart Amplification Process) method, a NASBA (Nucleic 
Acid Sequence-Based Amplification) method, an ICAN (Isothermal and Chimeric primer-
initiated Amplification of Nucleic acids) method (registered trademark), a TRC (transcription-
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reverse transcription concerted) method, a SDA (strand displacement amplification) method, a 
TMA (transcription-mediated amplification) method, a RCA (rolling circle amplification) 
method and the like. In addition, the term "nucleic acid amplification reaction" widely 
includes nucleic acid amplification reactions for amplifying nucleic acids at a varying 
temperatures or at a constant temperature. Further, the term "nucleic acid amplification 
reaction" also includes reactions involving quantification of amplified nucleic acid strands 
such as a real time PGR 

(RT-PCR) method and an RT-RAMP method. 

Advantageous Effects of Invention 
[0015] 

Embodiments of the present invention provide a nucleic acid analysis apparatus 
capable of precisely controlling the timing of a reaction starting without requiring a complex 
configuration or control. 

Brief Description of Drawings 
[0016] 
[FIG. 1] FIG. 1 is a diagram illustrating a configuration of a nucleic acid analysis apparatus la 
according to the present technology. 
[FIG. 2] FIG. 2 is a diagram illustrating the nucleic acid analysis apparatus la in a state in 
which an upper unit 11 and a lower unit 12 are closed. 
[FIG. 3] FIG. 3 is a diagram illustrating the nucleic acid analysis apparatus la in a state in 
which the upper unit 11 and the lower unit 12 are open. 
[FIG. 4] FIG. 4 is a diagram illustrating a configuration of the upper unit 11 and the lower unit 
12. 
[FIG. 5] FIG. 5 is a diagram illustrating the nucleic acid analysis apparatus la and a microchip 
2 in a state in which the upper unit 11 and the lower unit 12 are open. 
[FIG. 6] FIG. 6 is a diagram illustrating a configuration of a chip holder 13. 
[FIG. 7] FIG. 7 is a diagram illustrating a configuration of an insertion opening 134 of the chip 
holder 13. 
[FIG. 8] FIG. 8 is a diagram illustrating a configuration of a lever 135 of the chip holder 13. 
[FIG. 9] FIG. 9 is a diagram illustrating a misinsertion prevention function of the lever 135. 
[FIG. 10] FIG. 10 is a diagram illustrating a positioning function of the lever 135. 
[FIG. 11 ] FIG. 11 is a flowchart illustrating operation of the nucleic acid analysis apparatus 1 a. 
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CLAIMS 

1. A nucleic acid analysis apparatus, comprising: 

a chip holding unit for holding a microchip: 

an upper unit and a lower unit: 

wherein the upper unit and the lower unit are operable to receive the 

microchip, and wherein the upper unit and the lower unit are each connected by a 

hinge in a manner that enables them to be opened and closed: and 

a4teafeig-Hflit-6eaii^H^d-4e-app]^teat-by-eaftt£tetmg--a--micre^ipt'aad 

a wherein the chip holding unit is configured to change a position between 

a first holding position that holds the microchip in midair when the 

upper unit and the lower unit are in an open, position and 

a second holding position that holds the microchip in contact with 

an heating element when the upper unit and the lower unit are in a 

closed position, the faeaMflfr-rort. 

2. The nucleic acid analysis apparatus according to claim 1, further 

comprising: 

an opening/closing structure configured from a the hinge, 

wherein the chip holding unit is connected by the hinge and moves between 

the first holding position and the second holding position in coordination with 

opening and closing of the opening/closing structure. 

3. The nucleic acid analysis apparatus according to claim 2, wherein the chip 

holding unit moves to the first holding position in coordination with an opening 

operation of the opening/closing structure, and moves to the second holding position 

in coordination with a closing operation of the opening/closing structure. 

4. The nucleic acid analysis apparatus according to claim 3, 

wherein an insertion opening of the microchip is included in the chip 

holding unit, and 
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wherein a shape of the insertion opening is a perpendicular cross-section 

shape of the microchip in an insertion direction. 

5. The nucleic acid analysis apparatus according to claim 4, 

wherein the chip holding unit includes a flexible member having a hook-

shaped tip portion extending in the insertion direction of the microchip, and 

wherein, in a state in which the microchip is inserted in the chip holding unit, 

the tip portion of the flexible member fits into a groove formed on a side peripheral 

portion of the microchip. 

6. The nucleic acid analysis apparatus according to claim 5, wherein, in a state 

in which the microchip is inserted in the chip holding unit, the tip portion of the 

flexible member abuts only one face of the groove formed in a V shape, and urges 

the microchip in the insertion direction. 

"h The -Rttelefe—aeid—analysis—apparatus—aeee^diag—4©—eteke—6~,—further 

comprising^ 

ffiafljaep-tfaat- enables-feem4e-be-epeaeel-aftdr^esed?-aa€}-eask4ft6fad«4ke4tea&flg-BBitr 

&7. The nucleic acid analysis apparatus according to claim 21, further 

comprising: 

a sensor configured to detect opening and closing of the upper unit and the 

lower unit. 

98. The nucleic acid analysis apparatus according to claim 87, wherein a sensor 

configured to detect the inserted microchip is provided in the chip holding unit. 

4-09. The nucleic acid analysis apparatus according to claim 98, 

wherein the lower unit includes a light source, a lens, an optical filter, and a 

lower heater, and 
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wherein the upper unit includes an upper heater, a detection filter, a lens, 

and a detector. 

44-10. The nucleic acid analysis apparatus according to claim 4-09, wherein the 

light source is an LED array, and the detector is a PDIC array. 

451L The nucleic acid analysis apparatus according to claim 4410, further 

comprising: 

a reading device of an identifier attached to the microchip. 

4-3-12. A method for mounting a microchip in a nucleic acid analysis apparatus, the 

method comprising: 

providing a chip holding unit for holding a microchip: 

providing an upper unit and a lower unit: 

receiving a microchip between the upper unit and the lower unit, wherein 

the upper unit and the lower unit are each coimected by a hinge in a manner that 

enables them to be opened and closed; 

position for holding the~-gaefeehip-4n ;n i dttif— 

a-step-^#m^mag-'the 

a-seeefld-heklixig position fei4t-eM«%~feemer€H?hq>4ffl-eefl^ 

eeei€iB-a^iefM¥i#i--3r~ele#ftg~epef^^ straetoer 

moving the chip holding unit to change a position between 

a first holding position that holds the microchip in midair when the 

upper unit and the lower unit are in an open position, and 

a second holding position that holds the microchip in contact 

with an heating element when the upper unit and the lower unit are in a 

closed position. 
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14. An analysis apparatus, comprising: 

a reaction induction unit configured to induce a reaction in a reaction area 

by contacting a microchip in which the reaction area is formed; aad 

a~-ehip4i©Mffig-^ffiitHsefili^pffe€l-4e~efeaftge-arj3esi4i«fi-4^^ 

pesMefl-4harteMs4h^-miereeM|Hfl-m4ai^-and a seeesd-heMing pesrtteH-4ha^-heMs 

fee-miefeeMp-tH-eeatect wi&h-fce reaction in duet ion unit. 

a chip holding unit for holding the microchip; 

an upper unit and a lower unit; 

wherein the upper unit and the lower unit, are operable to receive the 

microchip, and wherein the upper unit and the lower unit are each connected by a 

hinge in a manner that enables them to be opened and closed; and 

wherein, the chip holding unit is confi gured to change a position between 

a first holding position that holds the microchip in midair when the 

upper unit and the lower unit are in an open position and 

a second holding position that holds the microchip in contact with 

an heating element when the upper unit and the lower unit are in a 

closed position. 


