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SPECI MEN AND METHOD FOR ASSAYI NG Bl OLOQ CAL SUBSTANCE L El ELD
[0001] The present invention relates to a rret m, eating a
speci nen containing a biologically-relevant substance

subjected to an assay and a system for assaying the biol ofyp%eat Iy__rgl evant
substance in the speci men. BACKGROUND ART [0002] Si nce the nethod
of preparing a monocl onal antibody was establ i shed, as a method for

assayi ng a MEGIHEYP E&IR YREIRE AN SRIECIMEN AFDIMEEHON FOR ASSpedNGren, an

i mmunoassay such as enzyne | BIONOgHEA) SaBsStrasicEenpl oyed as the nmain assay
nmet hod. When using such an i mmunoassay, it is possible to performdirect
assay because of its high specificity, and assay can be perforned with high
sensitivity. Further, recently, regarding these assay nethods, steps from
the step after setting a coll ecTECHEEAINEIELD t he step of obtaining assay
results have been automated by the assay system Further, in order to
accel erat@ @ﬁsay nore, reagents in which concentrations of a solid-phased
ant i body A4 la conjugate are higher than ever before have been devel oped.
However, when Udierngescebygeantion nlapsrte acogibed for aretkafing aspasongpewitdining
reactionsa bMUgederrelecmvmmhma&dtMetﬁtﬁ@ ang@l:t@i td BE adshfRn®fa S8@AY forar €
often caused néﬁ% %{;J ical N it nS| g d that causes of nonspecific
react i onst a1 € Diplogicylly-refe ?Qtrsd‘ TSI PEE ™M P he presence of i nmune
anal ogs, the variety of antigens and the variety of antibodies. In .the

i Mmunoassay system as substances causing various nonspecific reacti ons,

| gA-type, IgMtype and 1gGtyp nti bodi es (anti bodi es t hat
react between aninmals of di ffe?%‘ﬁ?k?plggpie\ﬂ ﬁﬁzl\/lﬁ\ anti-BSA anti body, etc.)

and bi ol ogi cal conponents (e.g., rheumatoid factor, cryoglobulin and M
protein) [@@Jpresent, and there is a case where they show fal se positive in

i mmnoassay as ﬁn«feeﬁw [tnet%d INRESRRG 4 hfonae@ﬁav Qﬂlb(ﬁﬁ"%valébe@faﬂﬁm%et adgcuments
1, 2 an el -assocCl lfl% ﬁtlsuc as Ssu ar chain

oxi ot - on ThEedIPT FEkings Hie SIESHIGRRN sBlGEe 5 § GroPeatRdt
bact eri a,infraynoassgpsiuch a8 ¢nzywet smeinoessayi kascberpeemplesed agithe oain @amer

Furt her ”?h@tho& hewaeh SusthgC Asch M%&uhaés%@y APSs tpb.\!s%lt: &osfiwmnd%&ct Qissfh o
nonspeci a ion. .a e
nonspect [hgaEasi L0l gR e nch ey RS pu e BRELGALE M T 3580k e
organ frof ebarﬁﬁ@rt ypa"fgaé‘ﬁflg theyp gyay methods.moteph&pm hengens gles $6ting dact i on
of t en occanilsctddispergmpn eq iznstyp of owtadning asdag rafiflsdtaed beerd hutbindexd teli dease,

ki dney diggas %éﬁf:mt heFllu‘tﬁ%? 1%(51%91"6% a&% AR QQE}% A0tel 9Rsen f; UgRRLf or

many recent| evel oped ESB ents. {) nown, t etot $eence of
bact er i al B6RHAR: 8T b sebd-aas antibery %F@BIHS%{PPB% higher, s &vreledti nant
ant i gens, haantbdgndieasloagdi ndowevms ehbmotsery aeagtitech mbe cwwaptraydtfem, | n

general, ySpechRy fe@étiindgwhithuROasSaNtiodaNkivdkrd1fes aboRithsd ot RESLaRkTRRPECi fic
reactlve ng)sdt ances are added. However, Since there is a lim'tation on the

addi ng anpunts for reagents, suffici ent inhibitory effects are not
necessaril%0%bt ai ned. Therefore, it is difficult for currently-used assay
systens to renuyves oemsfeal fHac chgas bt @onipReifRr Sadtivths tage $Hef fdriztye bt katgétnhi bi t

nonspeci féu%st%x‘?c%gtfhg rb?esteﬁceoﬁ {nﬂﬁﬁﬂeaﬁﬁ%s the variety of antigens and the variety of
antibodies. In.the immunoassay system, as substances causing various nonspecific
reactions, IgA-type, IgM-type and IgG-type heterophilic antibodies (antibodies that
react between animals of different species: HAMA, anti-BSA antibody, etc.) and
biological components (e.g., rheumatoid factor, cryoglobulin and M protein) are present,
and there is a case where they show false positive in immunoassay as a result of a
nonspecific reaction (see Non-patent documents 1, 2 and 3). Moreover, since
cancer-associated antigens such as sugar chain exist on the surfaces. of bacteria, in the
case of infection caused by bacteria, false positive is often shown in cancer tests without
cancer. Furthermore, there is a case where false positive is shown due to a nonspecific
reaction.caused, for example, by bacterial infection at the time of surgery for removing
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PRI OR ART DOCUMENTS [ 0005] [ Non-patent docunment. 1] Marlen Bouillon, et al.,
Reduced frequency of blood donors with fal se-positive HV-1 and -2 anti body
ElA reactivity after elusion of lowaffinity nonspecific natural

anti bodi es, TRANSFUSI ON, Vol ume 42, August 2002, 1046-1052 [0006]

[ Non- pat ent docunent 2] Johan Bjener, et al., Incidence and Prevention,
Cinical Chemstry, 48 4 613 621 (2002) [0007] [ Non-patent docunent 3]

M chael Covi nsk | gM X Antibody to Escherichia coli Produces
Fal se- Pos? {7¢&" ﬁ%’lﬂ ‘Eaé‘c?rrpaf\}ﬁ’?ttl pl e I mmunonetric Assays M chael Covinsky,
dinical [0Re#i stry, 46:8 1157-1161 (2000) DI SCLOSURE OF THE | NVENTI ON
PROBLEMS TO BE I&QhVEEa %ﬁsﬁd&ﬁ& NANTh GReh GROSE durmg pregnﬂh@y Bf Qﬁl@ﬂ'fbein@Vent ion

\({JV]?S'[ rhrgdgr%ﬁleec?ﬁ n\lsllﬁ \r/%af‘t 1sease E({dtne%glseasg or(Eheepl?keet r g\g?reovetr rec?rﬁ{)'laant antl heensﬁurapose .
cont ani na#e Ué%dnfowamémeayw Avelercdieeganto mlbiskpewn ey dus tothequesicact @fd to an

assay andbamerﬁ$sampamdfwdsadsatn@\etthﬂe I @irépasdta @ﬁ)&esmm?combhﬁﬁf\l&m?gaas SOLVI NG
THE PROBLEMB, [i Q;L%st these ba&gﬁa Qﬁ@c‘?ﬁgé ads ?‘%Ee% an éx # SERT l\V}herm?fo'f‘rﬁﬁﬁar ches

in order to so g escr| ns @1
bi ol ogi canrrvrg}mmswa {8t 2gpat taﬁwbéompgﬁ iy ERARUYS iSY t@flcagsaéwdidﬁﬂen t he
assay i s Hawevaerdsioot thefre @8 aplimitateert ongha adgegi amountT Hors reagentpr sdheient

}2}’62“ ONinhfsH o?f:mﬂ’e\g%dggér hl%trgl@ceesigaﬁf? I%l%i‘ﬁ@& '”Fl?l‘é?&ﬂo{%ﬂ fteliat BffichR %rsystem
ssayl [ Vv su spec

a first sggﬁ oyt QL RSt LGS TSR eRTtA §OPE R,

cont ai ned! wltmv@sp,qgefm nee¢iiond taperéqraraseay hat i nact i vat es the contam nant, or
a substance having affinity to the biol ogically-rel evant substance in t he

specinen is i mobilized; and a second support selected froma
support to which a reagent for _detecting the_ biologically-rel evant
substance is immobilized and %ng%ﬁégiD ENT® sol i d- phased reagent for
detecting the biologically-relevant substance. [0010] In the present

i nventi ongyobk b|olog|cally rel evant substance may be an antigen or

anti body B\I napz?tglﬁ cﬁ)cument P] Marlen Bouillon, et al., Reduced frequency of blood donors

with false-positive HIV-1 and -2 antibody EIA reactivity after elusion of low-affinity
nonspecific natural antibodies, TRANSFUSION, Volume 42, August 2002, 1046-1052

~ [0006]
[Non-patent document 2] Johan Bjerner, et al., Incidence and Prevention, Clinical
Chemistry, 48:4 613-621 (2002) '
[0007] '
[Non-patent document 3] Michael Covinsky, et al., An IgM A Antibody to Escherichia
coli Produces False-Positive Results in Multiple Immunometric Assays Michael
Covinsky, Clinical Chemistry, 46:8 1157-1161 (2000)

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] _

The present invention was made in consideration -of the above-described
circumstances. The purpose of the present invention is to provide a pretreatment
method in which a contaminant can be removed in advance from a specimen to be
subjected to an assay and an assay method using the pretreated specimen.



[ 0011] Further, the contam nant in the specinmen may be a nonspecific
reaction factor. The nonspecific reaction factor may be at |east one
sel ected fromthe group consisting of an imunogl obulin, an Mprotein, a

het erophilic antibody and a rheumatoid factor. [0012] The first
support is, for exanple, at |east one selected fromthe group consisting of
magnetic particles, a gel, a resin and a menbrane. [0013] Furt her,

the reagent for detecting_the b| oI caII rel evant substance preferably
conprises a | abel ed ant |1\8 i é?Lg%ﬁ nst the

bi ol ogi cal | y-rel evant substance or a pr| mer and a probe for anplifying the
bi ol ogi cajgpyey €l evant substance. [0014] I n one enbodi nent of the
present inventi sol i d- ﬁham n of he r ent for detoe&tl ng IEVF preferably

|
T od out by THeasedt JRHGG SHRIY SR g ggn e order 1 the
speci nen, ahove-desaribed sprpplems emidfﬂzlh@ tat an bl ytrelgrvantp pubfstanedlcgn HEI din

differ enthx@ﬁlydgeﬂgitlp@l&tds,@ayedm tA8 a\éﬁly| i8 c@ﬂﬂ:dcchjt Qﬁtef 9ﬁdezlealtuhg/glsysemﬁn@ﬁ>16]
Nbreover yste esent on i s characterized n t hat a

)
ol di g poPET G RbE Tiehin SR REMG T R S o AE b Hel b 3 g
portion i wswmﬁqﬁaﬁ?r@emeartg@log@pbbmlemt ﬁl&samaml BSPSBIRANAEOERIENEN | n whi ch
the second suppofitstisspgoed @ welfich arsubsigre haningrfifpr oxi oEttemsknadoghtindd ne.

[0017] n_th spegl e hgrsub&g'r?cest}ﬁtt g{:}t@{a éshﬁlepbroﬁl%ﬁﬂﬁadt NYERLL08, c% havin .
characterliﬁa gci men g ortjon .in hg 8‘5 specimen is
hel d, thedHBItiH 1P$‘8?1”X SHRRCHbPRRCT Rl SREGIRSEY S ITRIOREEdARE t he

hol di ng portiona sﬂomhmu;bpctrhmks:e@bﬁdmpmmtt tosvinelt d reagent firaelgtestiegitient o a
car tri dgepjol JoLB)-rkRvidi&uBlane- Qeiﬁﬁﬁdﬁ?l%dséh%ltz?% pidderat dirngsddarHaqiys are
pref erabl seal_.a 4;? é‘;‘ 92:_?31 1 6’@ the cartridge of the present
i nventi on spgentdor defecting e pipleicply-releva ﬁ%ﬂjfaéle a holding portion, in

whi ch a f[0049] support to which a substance having affinity to a contam nant
contained in a ﬁmsf@em iBvEntios | te Golb fiedlly-feishhtvabeanid®ag bahamhigt , or a

subst ance t he biol ogi call y-rel evant substance in the
speci nen PPQ&%BS%Q hﬂ%é%a&ﬁeld in advance; a holding portion, in which a

second suB}%H sel ected froma support to which a reagent for detecting the
bi ol ogi cal | y- r eFevtentthe cbshmnaet insthe spadinkn ey wrdnenspeppordactiod écafr. a

sol i d- pha@g@l nbRPEERE rf:é%'ixoﬁ’%&&t B9 bt e 1&5@6&%&%1&&&6&&% BRlupSoRSik@ce i
hel d; and ofa anslmmbr%‘agﬁlobu?ln annlg[ ﬁjrgtretlr{ % eterogyxn lIIC ant}bogy A S Irlge?lrr]naltmd rf‘lactor 0020]

[0012] .

The first support is, for example, at least one selected from the group consisting

of magnetic particles, a gel a resin-and a membrane. '

[0013] .
Further, the reagent for detecting the biologically-relevant substance preferably
comprises a labeled antigen or a labeled antibody against the biologically-relevant
substance or a primer and a probe for amplifying the biologically-relevant substance.
[0014]

In one embodiment of the present invention, selid-phasing of the reagent for
detecting is preferably carried out by freeze-drying (lyophilization). |
[0015] : :

_ Further, the specimen, the first support and the second support are preferably
held in different holding portions such as wells and chips respectively.
[0016] '

Moreover, the system of the present invention is characterized in that a holding
portion (well or chip) in which the specimen is held, a holding portion in which the first
support is held and a holding portion in which the second support is held are arranged in
an approximate straight line.

[0017]



In the above-described cartridge, the first support is preferably magnetic

particles. [0021] Further, in this cartridge, solid-phasing is
preferably carried out by freeze-drying. [0022] In this cartridge, the
hol di ng portions may be seal able. [0023] Mor eover, this cartridge

I's characterized in that the specinen holding portion in which the specinen
is held, the holding portion in which the first support is held and the

hol di ng portlon in which the second support is held are arran
appi - oxi mat e stiuihght thej fstem g &r present INyRRYIQN &% FB%f??fEﬂ%edné‘?ﬁgﬁ g’fe t he

present ispeeintanciwldisg pomiinhindwhioh tir egacendn ischedd, Sheboldimg vefion én adedyi ng a

bi ol ogi cajl Yir§iahpy&Dis 1%4@5&@{1&%1&111& BertRRaA WEch th@@mnu%ugﬂoralssﬁ&@ aff

treating the specimen ng a first" support to which a substance having
affinity %egéatgcg}%%%ﬁh‘igecont ained in the speci nen, a substance that

i nactivat@9l8he contaminant, or a substance having af fini ty to the

bi ol ogi cal I 'y- reﬂn&M@é]Eov@H%&Erﬂﬁ@%yitht {he hoRBed parfiohSart prad&rablyzeslable0025]
Mor eover EOtoflulfpret reatment nethod of the present invention is characterized
i

i n that t her conprlses a step of preparing a second support selected
from a support MOTsRFEHIG CP@&@&fnpff"éFr PHSERICITVAY IAhE shasteiaedl nythak ey ant
subst ancecdrﬁprusﬂﬁl‘niﬂlﬂoﬂ(ﬂegi partthna in supgtont fisadepmit @ sdichda phbgaderleagent for

det ecti ng, Hggaboi %ght% ot c%llfaaﬁﬁﬁt Sé'%g%gﬁ\éff?a[sgg ce th t 1nac{1{7'at55h?he
©i (?5(5

above-descri abnent met nt su %gance
may be anc%%m’@éﬁt 8F aé\‘l SRsaPaYRe & Hﬂté’ltél ?Yarl’é?ﬁ 68 "% he
cont ani naspecinmal isd@nmobibinebésc heldcinr abeniora halding poftio28] which a second

support selected from a support to which a reagent for detecting the
biologically-relevant substance is immobilized and a support made of a solid-phased
reagent for detecting the biologically-relevant substance is held; and a specimen holding
portion in which the specimen is held.

[0020] -

In the above-described cartridge, the first support is preferably magnetic
particles.
[0021]

Further, in this cartridge, solid-phasing is preferably carried out by
freeze-drying. ' '
[0022] 7

In this cartridge, the holding portions may be sealable.

[0023]

Moreover, this cartridge is characterized in that the specimen holding portion in
which the specimen is held, the holding portion in which the first support is held and the
holding portion in which the second support is held are arranged in an approximate
straight line. ' '

[0024]

The pretreatment method of the present invention is a method for pretreating a
specimen before assaying a biologically-relevant substance in the specimen, comprising
a step of treating the specimen u.sing a first support to which a substance having affinity
to a.contaminant contained in the specimen, a substance that inactivates the contaminant,
or a substance having affinity to the biologically-relevant substance in the specimen is
immobilized. |
[0025]

Moreover, the pretreatment method of the present invention is characterized in
that it further comprises a step of preparing a second support selected from a support to
which a reagent for detecting the biologically-relevant substance is immobilized and a



Further, the nonspecific reaction factor may be at | east one selected from
the group consisting of an immunogl obulin, an Mprotein, a heterophilic

anti body and a rheumatoi d factor: [0029] The first support is, for
exanpl e, at |east one selected fromthe group consisting of nagnetic
particles, a gel, a resin and a nenbrane. [0030] Further, the

reagent for detecting t he bi ol ogically-rel evant substance preferably
conprises a |abeled antigen or a |abel ed anti body against the
bi ol ogi casupportemadanetl sutsetidmbasedr reagent fer deteetiag pihebdidlegicalyprelevgitng t he
bi ol ogi catubytan&d. evant substance. [0031] Further, in the pretreatnent
nmet hod, Sﬁi phaS|ng is preferably carried out by freeze drying. [0032]
Mor eover , ¥ present invention, the pretreated specinen may be provided
to an assay devtnceth@oah@seaéﬁsmeedbu mptseqteanq yIptBpdy othe é’th%&l%b’ereier’Yat‘the
speci nen. substance mhybt heantigeherassbody @ apuefedr &ldd.y an | mmunoassay or an
assay by gﬁgaﬁ of a nucleic acid anplification nethod. [0033]

e

Exanpl es nucleic.acid a i fication methqd include a PCR, nethod and
an i sot hermal arAmRIELkt P HOWEPREE! et AGorTsETG Bireatign i at i on of a

nucl ei ¢ aBl0d@8] a mi xture of a target nucleic acid-containing solution and an

anplification rﬁﬁﬂ%ﬂhhb%oﬁﬁ%ﬁﬂk&@&ymBQE&otﬂu@lﬂphdhﬂ@oﬂekékaedsuﬁ@ﬂﬁs a
wel | and 4 Ch'q" ansh S el Gt LB Ay fiydr.op roelﬁ'”'dé“%*h bl AGH of l
[0034]  STOUP PRSHH res ﬁ?l ﬂ%gﬁ hing b, Brofcin, F s tRE” $hect men
and the athsupateid ﬂﬁeﬁtreated speci nen can be carrled out succe55|vely

[ 0035] [0029] Moreover, the nucleic acid anplification device of the

present inventigp, E%S{tﬁ%ﬁ% 54 é&qlﬁlh{l al L&Qv%t ink 6%1)9&9& Fr@ﬁtsthe %ﬁ%ug%oﬁﬂ?t%

hol di ng portion |n rst ing portion in

whi ch t r appiAgreHaPesticlss sagérgﬁﬁﬁbﬁtﬁﬁmﬁm-§W§et nucl ei ¢ acid
[0030]

Further, the reagent for detecting the biologically-relevant substance preferably
comprises a labeled antigen or a labeled antibody against the biologically-relevant
substance or a primer and a probe for amplifying the biologically-relevant substance.
[0031]

Further, in the pretreatment method, solid-phasing is preferably carried out by
freeze-drying. '
[0032]

Moreover, in the present invention, the pretreated specimen may be provided to
an assay device to assay the biologically-relevant substance in the specimen.

Further, the assay is preferably an immunoassay or an assay by means of a
nucleic acid amplification method. '
[0033] )

Examples of the nucleic acid amplification method include a PCR method and
an isothermal amplification method. At the time of amplification of a nucleic acid, a
mixture of a target nucleic acid-containing solution and an amplification reagent is
preferably held in a holding portion such as a well and a chip and sealed with a
-hydrophobic fluid such as a mineral oil.

[0034]

In the present invention, the pretreatment of the specimen and the assay of the
treated-specimen can be carried out successively.
[0035]

Moreover, the nucleic acid amplification device of the present invention is
characterized in that it comprises:

(a) a specimen holding portion in which a specimen is held;
(b) a first holding portion in which trapping particles for trapping a target nucleic acid



fromthe specinmen are held; (c) a second holding portion in which a
reagent for detecting the target nucleic acid is held; (d) a dispensing
mechani sm f or di spensing the specinmen into the speci men hol ding portion, a
mechani sm for mxing the specinmen with the trapping particles to extract
the target nucleic acid fromthe specinmen, and a mechanismfor m xing the
extracted target nucleic acid with the reagent for detecting; and (e) a
mechani sm sel ected fromthe group consisting of: a mechanismfor pouring a
hydr ophobfremftheispicimagri arh hhllls a specific gravity smaller than that' of a

m xed fl u{d aOfecéhtPhdlan@glortisit irewhicAGl Rageid foh@Etmgant tdres mieleRCAdidgs i nto
t he seconﬁ oI ding portion; a mechanismfor renoving or putt| ng lids for
covering he respective hol di n portions;. a mechanismfor irradiating an

i rradiatifl) 3 digrensing meghanisiy foheispansy theugieaineemagtiel thy gerciges holding
mechani snpéion) @aethnign forl migidg the apeditaen Wdthgat trappingipart&tdsdo iextraditiat ed
with the i &%91% %dﬂs&t QpSh&E tanti Rem Aafich RPGhiginG RCEHrachda afdet
mechani sm | h% f@ are copbl ned. ADVANTAGEQUS EFFE OF THE
| NVENTI ONOY @SGT‘d with t er%gggtr rﬂée‘ftal% A&d present invention, a

bi ol ogi cald)ys netkanasm sskebistldiee tharprbe assayied ofi thmeihgnisi Gamduyinpiagh
sensi tivi hﬁ’droﬁﬂ?@g huxdr rvhlch HaB atsp t@mﬁ@%ﬁ’aﬁﬁl&'sﬁﬁﬁ&r S HRRB E(?rgnr(]&ﬁﬂ@lﬁ'o?%éi t
speci nen, I 0 ica evan u ance i sa a cont anm nan
bei ng not ‘A& f‘?“(‘f‘rg £y %@,{‘é}&g&ag%ﬁ? a%teé}%0|'ﬁ8§ﬁe&§%°6’fim‘ g PAHE 6t esent
i nvent i onmethaniso Mraieineaing wanting idniov edverng the r¢spegsdioldieg pertiongraease
sensi tivi hﬁécl@dmstdilefo?l mfadtafmgsmynﬁkgatﬁﬂge l@holfbgllé?t&lhgyﬂlléetﬁg/a'tnﬁuc%ﬂ)sic&hce.

Fur t her, gx%%%ég%éc%a&% f?{fe%glg Oqg' 4" tq'o%' the tgf\ggp En%lé %ﬂe\lﬂgd&fedt\ﬂﬂl

speci nen an ance I n
pr et r eat etheshadiatps 1 h ig detesy F}}ee@r%?htnu’élﬁlcoﬁféﬂ AR W%h%ﬂ‘%‘ﬂc‘&e‘%@fz &hs)
Mor eover , menhdrienconvembinedal systens, it is required to nmanually add a
r eagent that deactivates a contani nant to a specinen to be assayed in order
to avoid intervention of the contam nant, but according to the present
invention, it is no |onger necessary to manually add such a reagent.
Therefore, assay resuADVASARAGEOLHY HFEoGV éHi EHEIINVGEN BIONd. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0038] FIG 1 is an explanatory draw ng
exenpl i fylébg,) iorrbi nations of a first support and a second support.

a

FIG 2 is xpl anatory drawi ng for schematically explaini ng an enbodl ment
in which a cont &6FefdHe fosthe giespatl inysntign. 2 blolkglcaélagskw@ntt%l fARGEhcag be
subst ance abiayédgitakfenificaytly bighRensiwvityam nant i s i mobi | i zed. FIG 3

is an expl@@ayﬁory drawi ng for schematically show ng an enbodi nent in which
a cont an nant 'fn oLeco osed a .substance t hat decg}1 oses

sin
cont am nant G nb SiiTas Mot Ong SPRTIRG. FOROCEREEAR
expl ai ni ngumamﬁhs)chss\aynd with vthicafitaminano | begigc adtl yuffielcaibamemeudsk timme ¢hd s

extractedsg Iﬂgn a AéJo%&m%%pﬁférﬂresteﬁt Wb SRR RIS M6 SNt AN bBGerdbfddtnki)t t O the
blologlcal evant su

-7 st an
expl anat o'y )‘/’87‘% % PEFase %ﬁg’tvné’a‘ft @mBB’Fa?‘ﬁP%Y‘B% t&ﬁb%ﬂlpﬁ’éﬁ&y feﬁ%%ﬂ fch a
bi ol ogi calsillgslaﬂéf: evanrtheupseendig ite Bkt presane dnygriionaibe auetyeitmentaok dbdnd

support t gpadivhemaml hlasdag vt ehetHylop@aly-télevdny sitBtanbeinthe bagicatet lsyecigéevant

subst ancechr? beméd o{l?%utomatlcally and successively. Moreover, in the conventional
systems, it is required to manually add a reagent that deactivates a contaminant to a
specimen to be assayed in order to avoid intervention of the contaminant, but according
to the present invention, it is no longer necessary to manually add such a reagent.
Therefore, assay results can be very conveniently obtained. . '

BRIEF DESCRIPTION OF THE DRAWINGS

[0038]
FIG. 1 is an explanatory drawing exemplifying combinations of a first support



FIG6 is an explanatory draw ng for schematically show ng all the steps
frompretreatnent using magnetic particles to which an anti body agai nst a
nonspeci fic reaction factor is imuobilized to detection of an antigen
contained in a specinen. FIG 7 is an explanatory drawi ng for
schematically showing all the steps frompretreatnent using a support to
whi ch an anti body agai nst a nonspecific reaction factor is inmobilized to
detection of an antigen contained in a specinen. FIG 8 is an
expl anat oang adseaguichgypport. expl ai ni ng a treatnent of renoving a contam nant

using negnetic P Q!i@h@%g{ﬁsienmiycdiaamg' Rt Redyicalgaigiiingronapeaiimes
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- separation/ i mopidigaki Mnetphifitory drawing for explaining a treatment of removing a
contaminant using a column to which an antibody against a nonspecific reaction factor
is immobilized. : '

FIG. 11 is a flow chart of a treatment of removing a contaminant using a
column to which an antibody against a nonspecific reaction factor is immobilized.

FIG. 12 is an explanatory drawing for explaining a.treatment of removing a
contaminant using a membrane to which an antibody against a nonspecific reaction
factor is immobilized.

FIG. 13 is a flow chart of a treatment of removing a contaminant using a
membrane to which an antibody against a nonspecific reaction factor is immobilized.

FIG. 14 is an explanatory drawing for explaining a treatment of removing a
contaminant using a gel to which a reducing agent is immobilized.

FIG. 15 is a flow chart of a treatment of removing a contaminant using a gel to
which a reducing agent is immobilized.

FIG. 16 is an explanatory drawing for explaining an extraction treatment using



FIG 22 is a block diagram showi ng the functions of the assay system

FIG 23 is a flow chart of a case where a pretreatnent is carried out using
magnetic particles to which an anti body agai nst a nonspecific reaction
factor is immobilized and subsequently an i nmunoassay is carried out.
FIG24 is a' flow chart of a case where a pretreatnment is carried out using
a colum to which an anti body agai nst a nonspecific reaction factor is
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separ at ed agReHC, pé‘ﬁ?‘i%i Epgg,aﬁgufn antibody against ag nonspecific reaction fgctor is
immobilized and subsequently an immunoassay is carried out.

FIG. 24 is a flow chart of a case where a pretreatment is carried out using a
column to which an antibody against a nonspecific reaction factor is immobilized and
subsequently an immunoassay is carried out.

FIG. 25 is a schematic view of an assay system utilizing a cartridge in which
magnetic particles for pretreatment and a substrate solution are held in advance.

FIG. 26 is an explanatory drawing for schematically explaining a mode of
operation of the assay system utilizing the cartridge.

FIG. 27 is an explanatory drawing for showing the pretreatment step in the
assay system utilizing the cartridge.

FIG. 28 is an explanatory drawing for showing the assay step utilizing the
cartridge. -

FIG. 29 is an explanatory drawing for schematically explaining a cartridge
having another form. |

FIG. 30 is an explanatory drawing for schematically showing the pretreatment
‘step from extraction of a nucleic acid from a specimen to preparation of a second
support. B ‘ o

FIG. 31 is an explanatory drawing for schematically explaining a treatment
portion in which 12 lines of a plurality of wells are arranged in lines.

FI1G. 32 is a block diagram showing the functions of the assay system.

FIG. 33 is a flow chart showing the treatment process carried out by the assay
system.

FIG. 34 is a schematic view of an assay system in which a nucleic acid can be



FIG 37 is an explanatory drawi ng for explaining an enbodi nent in which
detection of a nucleic acid is carried out using a plurality of wells
arranged in a |ine. FIG 38 is a perspective view showi ng a
cartridge having a plurality of treatnment lines in which wells are arranged
and nozzle units which nove on this cartridge along the treatnent |ines.
FIG 39 is a perspective view of the tip portion of a nozzle unit having a
, punpi ng openi ng, an optical fiber for sending a trigger light and a | ens
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[ 0040] As shown in Figure 1, as the first support, the follow ng
three types of supports are exenplified: a support to which a substance
having affinity to a contam nant contained in a specinen is inmobilized; a
support to which a substance that inactivates the contam nant is
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Further, when the biol ogically-rel evant substance is a nucleic acid such as
a DNA and RNA, exanples of the first support include a support to which a
substance having affinity to a DNA/RNA in a specinen is imobilized, and
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anplifica Heoﬂloio%tlcaall?/qefe@érﬁ%ubgﬁﬂééﬂcﬁ'ﬁ @ theacaC aach $Ebol§95&mex[1 OR4Blit is
I n one enpodi e I nventi e treatnent for I eno ngthe

r.esent i
nonspeci f PeSSPLG P BWV?’%{ct‘rﬁ?b‘PﬂntWe E‘becé%n??é’?f %fﬂdatt A 1P e ATS2Y of Xl? epari ng
t he seconUnomgqumlmrete&aMHbﬁar@esﬂbstance having affinity to the
bi ol ogi cal | y- relrﬁMﬁrﬁre%b%{v‘éﬁﬁ@ aRbhewn! abEkied ,tihe diepogislakd eniptdyevant

Zgg:{_ g?ﬁgccl)r%%lpl thl’lS fJ azf%gt 8 1% ?Pé Egcogatsugﬁb%&ﬁ(?lj t‘ﬂgrl éﬁo%&ﬂ %1%8%58\;&8 An

O
zing this e an ass
i nvent i onDepggliy on respectixg @H&Wtioﬁs Ffi{ffﬁ@t Greafrﬁelttﬁéaas@’a)?p%iﬁﬁ é‘-‘mthf’as a
pr et r eat mepeciBée P, Fuithst, @fteoiisig @Rt firsgsuppsnac which thortbstaricadaaing affinity
bi ol ogi Capd ! BRI Y BB Bed SUE NpaSimEn ThfBe Glhrth @RS ARLARG NANT,

and a ste repar| a, se

det ect i ngS{APAT Btioo ygh E\% ﬁ‘&l?StF%‘FegK‘Fé'ngp B&t/é%@& li”ﬂfotg}‘fé”%ﬁ‘éa’%ﬁul?‘?g@cg 18

| abel i ng emobiliaed. st ep for labeling the biologically-relevant substance in

E)hgl zpegamlrgfi va asza;l;sstep ol as:?)cl)lrgg t?ealjabel o e assa
[ [ u

systeg] theyfol ﬂ faglng @]Snb‘%%‘cé 5 8‘(:?“65&59 ?)ﬁsm rs? SP? r{?ﬁeg a g

speci nen b@llmcaélwrelﬁyﬁﬂtsﬂ@p@me cqn) by agsayied plssre eiﬁa@mdnguw%céfﬁ)@ Kisbport

and (iii) s@fpodtssya Stgidre &of iteghlpusurllingr of qxuattigatine tiioloBasilcadléwant t he

step (1) Lavdiel 88l s Blehnan IR o § us@fort tﬂg ek il P dhe AR AeRBod

conbi nati on I's under st.oo
step (i) il&e aSqCP@‘atsr\‘EH‘?“f’ér ac?‘@&?ﬁn@ a’?‘h‘élh\ﬁ“r @Pﬁ?é‘nfeaf:’?flt It @%&ecﬁl%é 6for

hi ghl y pubidlydicedlyorelesattr subbtang: @ ibinad bdlizedabt y-suppaet antle siibist seickeplasedn
assay tar gelen@nn LAt Bk %N%an(d Ia)n hs%at cg&epceaaﬁob NG %nwbpogaaamely n a

test tub t t |
oot e Ot 000, Fo SIS R0 S5 b RLA S MR

assayi ng theorsatepitenfoditotahaitguatposesing arpdripeveitusy thetsecdsidoiupport &l prgteradlev ant
subst ance ptdpatddinSfRahd¥EN FuRh&E bAPS@¥EEg o obiyothe %e&mstl’u@B@ﬂ’t alut @RoQhe t he
second Sul%gat? HIB&EII rI]1Ce|1 v%gcge 'n%rehc?on[\)/e %ﬁtesbgﬁ{fén %&lﬁlph Qrogﬁ‘lcwnc can b?The

step of t he speC|ﬁen dsin suppor neans a

renovi ng &adided-ani nant and a step of hi ghly purifying or extractlng t he

bi ol ogi calfbos2nel evant substance. This step can be suitably sel ected
dependi ng on the pyeparaf i f n r , ni ques
such as: (a) a ?éc%%ﬁ@he gﬁﬂggFé29?5gﬁgﬂc%F%ggﬂ?n&hgﬁggg%ﬁgggk% h&ﬁ&@

bi ol ogi cal | y-rel evant substance utilizing nagnetic particles; and (b) a
techni que of sinmultaneously collecting;qa plurality of types of

bi ol ogi cal | y-rel evant substances deS|red can be enployed. Wen a

bi ol ogi cal | y-rel evant substance as a detection target is a protein such as
an antigen and an antibody, mainly the follow ng enbodinents can be
enployed (1) a technlque of trapplng and renDV|ng a nonspe0|f|c reactlon

oy o M L, "

g



in the case of performng EIA (ELISA), the well may be made of a
transparent material because a transmtted light is handl ed. As described
her ei nbel ow, nagnetic particles for trapping a nonspecific reaction factor
mean, for exanple, a magnetic substance, which has a surface to which an
anti body agai nst the nonspecific reaction factor can be i nmobilized, and
which is for performng B/ F separation (separation of a bound body and a
free body), etc. [0052] Figure 6 shows an entire process in which a
speci men affnity eatthel bidogigally-teéoani qustaste t(aHipy napbstance) dsromimadiliged is

nonspeci fignf ea el H?(E‘loé@ﬁltl}‘;lfeléﬁah{ b@sﬁgc@@n@ftﬁe' s@bédﬁ @Bport & WhicEh labelmgt i body

agai nst the nonspecif] ction fa

bi ol ogi cal*PyRe &H{“"@U & ancynd 10 ‘Cag@ % ?J%lf% raEie't‘%%hﬁ’?’ %EE%f &S%bgctl vel y
col l ecti r@t@tmsthc ddolbgishbyrredeNany splstangant “Q@bslﬂsm:éhmﬁmtuszlpn@ hagHet i c
part i cl esaffiligy ‘1’;‘0 Emaaﬁlololglﬂaﬂg-rélfevidﬂ%ulwtzﬁﬁa,r thieteol aofasé hﬂleﬁaemrt@f theppamid i s not

equired § (éggg \Dl%g a‘%ﬁﬁ e}%%ot@@@‘éﬂ 'ré]e\lzzefng'ﬂﬁlfsta%ce-g %Hﬁ&ft IanpRf the

second sd% be c ore ving a
cont ani nagfse, for g“u?l@cm‘e@h'é%e(huﬁ%éh%ﬁr%a?f“?l?ﬁrhgt BEEcd SI“BP‘é’EttO t“fhé‘”j{ nts
accor di nglabeingnsubstioweti isrenmoblilzéecarite fsed imirediatedhhown in Fi gure 6. Figure 7
shows an 3re process in which a specinmen is pretreated using a technique
of trappl a novi ng a nonspeci f i ction factor. utilizin netic
particles to \Aﬂi—‘lf eénthSrRrFtB%?e gg’ieﬂ’gg 9{;@1 e BIFSHL PYSTHIOP & & |n6%§9(g? or is

i mobi | i zedtreaing thepecandn diedariec asshying eh ebialvgiclibstignoe subsdeeednetheusi ng a

t eghnl qUGsﬁéf:m?e%' Slﬁ%irhéféllz\éd(i@|tﬁa$@ttdoﬁlﬁ)ri@.eﬁﬁ§!eb%tﬂéhtﬁﬁgomlb @Qéchryicﬂli adiny arflrst
substance utilizin tic arti nt
subst ancesiiponié WBEFASEhSe PRhY fhERy o Slhuhiialt B e %D?Lﬁlﬁei’ay. ng a
target nuelssbgansei taj maatlgé}i@%ﬁhﬁeﬁontanmaeb ot 2 skbstancei brying affini

using a fbleiglcﬁLlW@ll’etfantst@ﬂaﬁctee(ih ket spdigmhen nafitmeobilided. ré"$1pqm’etrm&msnteps

such as t r e cgd bed in
nore det ag? . g%té E@”@l Igllqe 511& e@%dt aﬁ%ﬁang%engﬁ%ld g%%#ﬁ%n“
In the pr Ié‘éréfbft“glth?/ ielqgdrpllyes VmBISB %ﬂc{?éPP‘;?mF nPeeH%t ance" is a

subst ance[0OfH#Lh can be a detection target in the assay step, and nmeans

every bi ol ogi Ca’l‘héS %&?Peﬁﬂﬁ&t Wmeaﬁeénmlﬁﬁ&ﬁbg%bﬁ rﬂlrtl?erVdornib%seaa GRpl of @
nucleic acid, .a ysacchari d % a}o wrmch pr ot rot eln and a

| ow ol ecmea?“%bgta?ﬁ%%‘ L%’@B ThHe $°¢ 1E)Cc?r l%\ f nc (Yads &
fungus, abieligiealerelgnaniribamcaaniae B subsanagripr Ek&lm &g béﬁlo?elﬁ?lallyf"if#@’@?
i ncl ude nMygseatdaninsmBbilie¢dNdiegpreparktiveh gE MHeSseSart happoryaashe ¢didedjenus

Aspergil | Uil 9%)5{;@ Qﬁﬂ%??%ﬁbrdﬁierw mO&suli ﬁleemaas% 6&U”Wh@ﬁ|tl‘1{=.de

m cr oor gan us ESChe({I chi a,
the genus B&tgmllusrelet% sgléﬁa%ceuwpeaﬁtlgen pﬁéng spxﬁpbﬁapaﬂ tia ity

Sal nonel | detetting gemtsholsewdanpen s, a thissegesmy sisBly apdpy Isavopdeisd. thaeg@hms
Mycopl as ”Brol&é?&ll@'%lé%arﬁ'sﬁgﬁﬁﬁo%'@a andeit Q@ld?ﬁ sralihh BN sHchng EXROREamgof the

ar chaebact erium i nclude mcr Q0rg onging to the genus Ther nopl asng,
t he genusnF’HFlﬁlﬂ&‘ét‘BIalSH GQH%PHSWB ‘?ﬂﬁé]gte t hanobact eri um Specific exanpl es
t her eof i f4Gde Saccharonyces cereV| siae, Aspergillus nidulans, Candida

al bi cans, WCObA%ﬁ‘&erﬁhg WRE HeUpregéfme My GRBABAIEIHONE) B¢ iadhly dié(ﬁ&hﬁi@ﬁlﬁi’l um
| ntracel l ular Svh I\r/xl/?h %mtlo 1&a¥lv—r§%0§rﬁ5§db3taﬁé ngr bcﬂ"sfy 4 %;[ ﬁfghél elxlxsmcer eus,
HE’ h { &% 5 aeno

Baci | | us raci par Vibrio
chol er ae, a@dmﬁn@mraplﬁwﬁ the @@Udéﬂiﬂ’fhémﬁ%‘?% dpldéng | O@IF%IpWPo%E&%e%r eus,
Mycopl as rrparmﬂal%g nD gela@d ;Rnekletatns; @ \phlom/ambstan@rlmv(ﬁgl ayidy o 4 conthmimant s.

[0055] ~ sp%xrﬂgip itn (f)blfl H?anll &l Hf’ﬁle s'eEd’fﬁies%PP&Jt ARASG fbstance
Adenoviri teri o ge an 3 I r| ﬁ%p ¢ exanpl es .t her.eof
i ncl ude aél"eﬁﬂ\m?ﬂi’setlc TPF‘“'I1 T(%a{}?i s h@péﬁ‘ftl“f? sanBa d¥, 1R ¢ jRtEen, ji$ s,

human i nminoodilized.ency virus, nor OVI rus, human rota virus and influenza
virus. Exanples Ferfthérhevheleluhe bﬁ%%ﬁﬂy@@le@ﬁ‘ﬁtnﬂbstﬁ@de' is @nill@Btaciellchadida an

e e NGRS e L C Swpng%a%%eaaéﬂ%rzogﬁ@ whliehaEndd

gl ycogen, heving iaffiitid tc ar PHdé énm Exargimss isfimmpbilizedt and exareplagof 4he
antigen, agoadtsh inc@lde@NSpPBrt rﬂad@mfmrdo;b}ﬁlséd AAckica Regend 0¢. gpcppdsbedes

I f. th I
Eﬁglngot?lsdi ‘P{ef%ﬂ B mee)gtﬁ%§ %ﬁ&@{%ﬁ liﬁﬁl og/pr%gﬂI g’gsﬁici}bﬁh?l des such

as glucose and galactose am no aC|ds such as glutanic acid and |ysine,
dyes such as fluorescein and ethidi um bgom de, and hornones such as

epi nephrine, peptide hornone and steroid. Note that the above-described
bi ol ogi cal | y-rel evant substances are just exanples and the present
invention is not limted to these substances. The specinen i s not
partlcularly Ilnlted ‘as Iong as |t contalns such a blologlcally relevant

. o o e o o o



3. Treatnent of specinen using first support When using this
treatnent, the nonspecific reaction factor that causes a fal se-positive
reaction or fal se-negative reaction, which cannot be avoided by a
conventional nethod in the field of immunoassay, can be renoved in advance.
Therefore, the biologically-relevant substance can be detected very
specifically with high sensitivity. As the first support, nagnetic
particles, a gel-like nmenber, a nmenbrane, a resin nmenber, corpus fibrosum
or the |ikelaside bequshid 6 ZeONAIRN A dxenaciedyseparasadidr photifiedel ect ed according to
need. As ﬂ@ggp bed hereinbel ow, after the treatnent of renoving the

contam nant, the treate ecinmen is ovided to.an i noassay st.ep.
Further, by t hi¥of§ épfﬂfgﬁﬁg 'i%ﬁ eXaPIF; g’ﬁ‘ﬁn &pe ﬁl@lqgéqa@yg%argssggs);gncg P& get
nucl ei ¢ awintbroakdre egel@419-9kliy osler taptegeht aafaticgositivt rowtigeasthe itva gf at t he
time of asgay _aQQQ‘uQesume,oé’;ﬁQ)poﬁfinfamgﬁ‘etfc'ﬂaﬁﬁclmﬂénmdgheﬁéscﬂ@?% Ringent 0 use
magneti c gartlcles or. the like to. '(ih a@grpbe for trgﬁghnﬁga EL{C|CeeIC acid
i s i mobi f iSYRYANCE GBS 0 a-FORTHRAY 1% FSRONNE AJRBRPATRARS TSFAY

magnet i ¢ pahtas dgMs(etzo lgM atiibady) ibdapohyied 5t ussdns perdher as a seeend BPPPHEct or i s
i mrobi | i Zgehagnetic or ndringighetid sSIlWSwRich 2Q@IOE Marledr dheB®W} (. Sartio0AAsIMNaNt
using mMaghei, 'P?j%“if%%@ﬂ{z?d‘“’g' %E%cﬂ” afifd bQ .QQaE&—g&n&d”% SB?&ih%' the
reaction ,acto?/lsuml I'zed. shown in |pgur a pipette hf1p

(di spensi higlaggagly-relgvan substaiss, (GAK9-Simths examnle gbaye) t%?agffids@i%a&flé #plongat ed
cyl'i ndri calppshapé awhbgtiatd ©tapad adonancr centaieingcthakdcpndsipgpoted t o t he assay
system Oﬁbf"m in Figure 8(a), the pipette chip 10 has a tip portion 10a
which is Insert intfo.awell 12 a %nting p%rtion 10b vvhichli.s fixed to
a nozzle of the Qébe Biplaesdcally s levaH GRRT AnGs R Sathe Y HETESbISt 3 BRCIE8 @i ch i s
f ormed betagennfidenza ivpupdiiNAdnasiOe frd subpomomagnaily paticlesforl @kirantidghol ds
nmagneti ¢ pajatdimb st pliriflingi Hgirad ROKA QFdakedRgN ki the fsb@nd. suppért,] NREppod anet er
of the ti E%Igor.t.l on 10a‘t.| S -smaltl est . Jhterha()l qf niﬁ portion ir11 ceconﬁt?> S, of ',
for exanpP¥DPLSING FRAFUQN LRasenl FRBres J9r ANpLYRg, i %% (S pbr Y gh. The
i nner di afpsciic pprticheok gantdeotificasasuencepef ttherbpyc-fescybed R ewaciedner

di anet er edpatdial t bp parifiddonis anmed.t he Thenessagi asetperfonfed hey | addjeg dicanet er

portion i tﬁﬁzag%na!g@rref AR %@tahé@?hﬂg&ﬁg‘a\;iﬁk RN A k}?m@%é}g aBWt%i@&ted

Furt her, di amet er e nmountin rtion 10b.is largest. It is
desi r abl eU$iRgtthe h’é"%é?‘ﬂ?@" (:?F‘gtﬁ’@ Rpan éeaégvfg??fe a%ﬂ‘ﬁ&%}% He e FORIHBE

dependi ngcaomtaining thé ze&ood sugpervel | . For exanpl e, when the volune is in the
range of @ial mcroliters to several hundred microliters, convenience

may be i nproved 0059] .. he assay. system,for performng t.he

treat nent of re_H)obP%ﬁ"%”ﬂ‘éml%’hf)gll?engﬁtserﬁa’gv%‘%ﬁﬁgﬁgttr m%i%ﬁr? P WSed to
t he out er nenspecifit aeastion fefton incthp spesimen pod theomeatment: it pecraring ecseeendrove
toward anduppaytd H Besubsthide Bzi\ﬁﬁilfﬁﬁﬁﬁ@nﬁ@t}@dltﬂi&@gisdlryaie[warﬁmgfm_eﬁah&
particles Q&’mﬂﬁ%&%k?w@%@% A10948 a%tts%b\i\’%&h.ist 'i&%FJEBH{} § e RO OBy 0b of
t he plpetfaeclp 0°%is a aghe, a pu mecrk ] ow%?t e plpette
chip 10 afYKEHEELY B PKAPREEMSe ¥ BRaletupTeelizing Buhigcgledan pssey stem & | n
“this regatlg predeat megmetn. M can constrain nagnetic particles at the smaller
di anet er }P@mtgi[]on of the holding portion 10c (see Figures 6 and 7). [0060]
As shown in Fi gxre 8§vb).,éymen he Ei gette chip 10 is inserted into the well
12, for exanpl eASSIRVBARAHBWE S ARG ASSAY SYHER: A% aPrarepey Sﬁ%\?i ¥R bet ween
t he pi pet tratokg p sheciared ¢dntainisk| a bidlo@galpr-telévdnh guiskinse, sush asomtstapt obr ea
bet ween t henSQAE r@Atadiifhr Nehdodkteh @€ padpating atdet@ndofupbois @Fd tafledbut hea

pi pette chjp can_.be. decreased. i i.bl e T f .

cont am naf{egnoﬁget?cgﬁlgctglaé‘o@ﬁglcg%gﬁ& 9? ngsq%nl%ﬁe’ t%le(a:ﬁ??%ﬁ’fgl%r%gya ggelslrtlﬁ tably
changed, beactiomstep| arlzhebing ibe Risdesieily-itavanti subsiaace e thsi speeimencidpano at
the tinme @fsayRepribi sRayihg teclalpdl@Ebio® gidaillp-rdR@vamtsabdtiieeweTherddrd, drauddf er abl y
narrower . - gpetd ar ta 4 .ha [ ty, and
The o ze thari in the apsay SAERIMEIDANDAE' SGR 210 o5 SRORT, epRiREling
about O, 1 2 BCARP T ErsE SUROAidkea SigR e EINE G LRl FBPORr Bt €

(par amagnetdag seppaartiod ositipeiepaa qragrashe. pridgsantly,, theestepntyretdatleproperty,
ferri ”agn%rrétﬁ‘,aﬂﬁé?ﬂer BYy the §¥&leahedREDPEHAE bk A GRibindloh-ofQhe bF (17BABGAE C

particle 14 ma e.arbitrari et ernm ned, accordi.ng to. the purpose of the
t r eat ment .Steﬂ{&y‘ mg[é) iheprdgrsiand tk%tl tge &5R T}éés f8F ﬁté‘?fng L %éeq?lpg A" ﬁ@&‘( ‘%%’% Miron
oxi de hydrate, iron oxide, mixed iron oxide, iron, y-Fe203, Fe304, etc.

[ 0062] Figure 9 is a flow char@)_,)of a treatnment of renoving a
contam nant using nmagnetic particles to"which an anti body agai nst a
nonspeci fic reaction factor is imobilized. As shown in Figure 9, when the
assay systemperforns a pretreatnent of a specinen using the

above-descri bed well and pipette chip, firstly, a predeterm ned anount of

4 . o - o

cnant smrplor_a



[ 0064] After the suspension is held in the pipette chip 10, the
remai ni ng solution is discharged into the well 12 with the magnetic
particle 14 for pretreatnment being fixed to one position by the nagnetic
field of the magnet M In this way, the magnetic particle 14 for
pretreatnment to which the nonspecific reaction factor 15 is bound is
renoved fromthe speci nen, thereby obtaining an assay sanple in which the
contam nant is renmoved fromthe specinmen. Thus, by utilizing the magnetic
particle d4esguwhifwhhighly mnifybgdy agaicnsg attiielopcalpedevant snbsaice g dnact or

15 is i mMpRLY iaf érﬂrthétqri@y@;h (lgfls ther&eng RRChiirenh &R et A &t fud6 toftainilpe

FoadueneYs kB BT ofRRE: b oRB il ot aldits, HRHBRPAREENE Al
reacti on PrEperdRe e apmble dndot eaged formpassayingithe pampe mreth@dmémspcﬁf@ﬂipwylgt rap
and renovet beldpasipasielat §L®§@ht@ﬁnftﬁ6tspécm{eﬁoﬁ>5be 3asdayedll €ah NERhreob,

r emovi ng a%gaam) BRineSLoAd B CIGAL TN Rl Sbapd) Dody aga nst

nonspeci f1c reac Ion ac or 1's I mMmo e 10 shows a
treat ment [ em)w ng a contam nant using a colum to which an anti body
agai nst a nonsp@he fstep oﬁaeatmgnt}kameonnamusmgmbe Ifirgeshppbitgmeansld step af f | ow

chart of g4 @@%@nko%mﬁaﬂpvmg A Gept M R@Aly Lb%'rﬁ'ﬁng %9' waaaacttangmech an

anti bod In nspecific reaction fa i AS shown in
A bur e 160 2 RORBrGhbae | TAR 5P ot Sutehly SO8ge ePeing Bhibos f or

removi ng armmslpeoffhecseuwlcsmpmﬂ f alodrexample, siebminuésrsubh gsir(e) a_ﬁf(chr)lqlkt ok outer
shape, si g@eandly RbRédtak 8f désited ColbloFatoRE Rt NEibRiaRed tiRilicthgP n?a@naice t he

same as t ho cleg,f ]anri] ?P?taot\égﬁﬂ rg'fbs%guﬂrf%gﬁé[lz (:I%“Fafnjgoa J Ex%lléplo ﬁgpét%

cont ai ns 0 each
affinity b@éqgﬁcailﬁf -relgianint |Sbb_ﬁél=3m¢&)r dep ?ﬁbl r@nt hee noﬁ@p@é’?‘il c re¥ben orf fact or
is bounddbﬁfﬁogﬁmwmleﬂarﬁl sybstenckQis ) detedtion tadaer SﬂQﬁbﬁBﬂsﬂ%ﬁla’d amnmtxgen svel Ih 12
is passe .0 e
Speci nen .é%%% paley g e Blcetng ﬁ@?ﬁ‘?ﬁ%‘“ Fin b6 ehiERGEED) RLAN Q‘FE%* col um
24. A st efUHINE AL |W§1°0{H‘gt F\e“"é‘ﬂ&?i e CACHPD ?‘H%r Bél‘ﬂﬁ%\ vt Frﬂaﬁ%f Pette
chip 20 amdtidhhen aitdbobpragamgt tthe repsmcifen réacton t faetoc ab uimmaein htesl; r(|2D1ga
'Plr gettﬁ ctrreggm Q% bBtrhGREA %@gglotmn%%e&g% Omﬁ@reaaﬁmﬁfacﬁi uliliZIBS an hiTRitG ¥ _
pp1 ng nsP |
F oure Jol gﬁq S ERTEI ARSA stRrpaienis Pty R S Hipepliznd @ﬁeﬂo of'
sucki ng ufecanidueliod drpapiiz rgidt 1oy iEch mnsneglf@aﬁemtm Bator atibzinges &ltes Hed
nunber of whidiean Ardtibo8y PaRisbltke tr@ngiefamdieea@noas@aw sianphBobilizathi @h 4 he

nonspect fi&haErARh A6 81d PaR,RRED ﬁ&ﬁp&ﬁ?c LRI N SPERIRD o %BQ@ ] 3-3.

Tr eat ment nbr ane
to which avﬂnoadewfaga?rh%&tlbﬁehgaaéwfﬂilf‘cn%a%‘fﬂ I%Wa?%&an%fstorés RIS @gie

Fi gure 12($hatshaiqhe edtdeenhpasdfing e movspegifa macticnfacantusirgi mgelhtorehichame to
whi ch an %H‘U'CHI% A cRORI iAo 28NS PEEh the bfo@@ﬁ@dl@r}efe@&ﬂtosrubé@ndembduclejr’ted

Fi gure 13 | f |"ow rt reatnent of re am nant ., usi ng a
mebr ane EHOGPRAS ANty AabH: RETDLE: AoreBBeI ¢!k aaits bimEd oI 5
i mrobi | i zedd vARgghagmetic parFiclya tewhich aprdbd Sat aarnlmnﬁrtaﬁ@temqt midlgingeigiipet t e

chip 30 ha,gn@bﬂge@eg{l@e afplb9éd. r enovi ng a nonspem fic reaction factor. As
shown in ie 12(a), the outer shape, size and material of the
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whi ch reducing agent is inmmbilized Fi gure 14 shows a treatnent of

renovi ng a contam nant using a gel to which a reducing agent is
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[0069] 3-6. Treatnment of extracting target nucleic acid using magnetic
particles to which probe for trapping nucleic acid is inmmobilized

Figure 16 is an explanatory drawing for schematically explaining a
treatnment of extracting a target nucleic acid using nagnetic particles
(first support) to which a probe for trapping the nucleic acid is
imobilized. Figure 17 is a flow chart of a treatnent of extracting a
target nucleic acid using magnetic particles to which a probe for .trapping
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Figure 19 (c), in the case where the bead B to which the anti body 46

agai nst the antigen 45 is immbilized is used as the second support, for
exanpl e, the antigen can be detected using a photon counter utilizing
optical fiber. Hereinafter, two typical enbodinments in which an antigen is
trapped froma specinen and a | abeling antibody is provided thereto will be
descri bed nore specifically. [0074] 4-1-1. Labeling of antigen using
magnetic particles to which antibody against antigen is inmobilized
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After that, as shown in Figure 20(e), the pipette chip 50 with the | abeling
ant i body- bound magnetic particles being held is controlled to be noved to a
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the first to third antibodi es-i mobilized beads 74, 76 and 78 to which the
antigens and the enzyne-|abeling anti bodies are bound. As shown in Figure
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arranged, ral i an S : , mady. i t ens
can be deeRetelinienti Bhiaon The iR, Rhuite: 8f BRRE pdtiof foh TP anlSe UM B0
time to déelding persionnOr gensisth obhir syampleen. sujadlgg djameter portion gng gelarger
expl anat i danah@vitidhe Tireadaser Mametér @fittle TBalle didrebr pdreoant algpediles thgai nst
the anti gens, Aftetd7iid t‘i}?ﬁ(ﬂ'ti@ﬁ,eanﬁcmé BrkLdiatelel of 1R 15B8CHREt} Bakiolas been

subjected to treatnents such as noval .of a .contam.nant to allow th

ant i bodi eémE‘BerBﬁ?fHH‘?dn‘%eﬁéhaé‘Fﬁt?r 12C MOURIRERY P e %ﬁgﬁq DE] ﬁl_‘ﬁﬁle%?ﬁf’fbodi es
are bound theombtvgtirgnpdrgem$Ousi lagesthe 1 iatslebirabde ot thei wolumeohhearipettehdhipr der

of | abeli B duftakiPtderdriitRAddRRABE on KRS sieXAMPhEwelll F6r RR&HpIE] wheR ther f or m

a step of trapping,antige using. beads .t o which enzyne-|.abel | n | bodi es
are i mmbiVPf“?%Q‘S i tl’ﬁd@‘é%coggeTﬁﬁlffgﬁcrojg"i§ IS ﬁgﬁoerg%}eq%cmh%rs’ Con‘%ﬁ%ﬂggﬁti gens
to whi ch mwy berimprexedabel i ng anti bodi es are bound are mixed with the
substrate[gsoyti on to devel op the color of the substrate, and detection of

apsorbance, et crpl3sG3"HuEHh At ) ﬁfgnﬁ;ktt?e%tm&tfagggﬁsme (At EBnlahidddf case

where antigens are ed, e gbove- escr% rrgg@ghl .parti.cles and
a detecti &as araggnchM.nehigh depigiided tafhs quiss cupumiesgnes @ ﬁlamtgh%or%? i gen
separ at i ondt noobe lallzatid oo mobe teivhid bed desyr ifbed tixe pateat @topmi§re089 hnd}- 2- 1.
Det ecti on Yhdilaids 8RO PEkic s BEmidgnb@S fRBd aRbPAE tEwhlthRhe m_ountiné gdigomssay
syst em of b e R es.eni1 |nveiﬁt.| of Ba%, for exa&%)l.e a Il hnt] Lrradiation
por ti on wHPRRTTRG BIFYG EUP (1 HdS 8itriega RumR pfec n(“ffhg_ol?&%f § FRPREY P a
speci fi ¢ viflvastaghgt hy the hazghet tor susli wi Ay disshargen ldiidheteeckl this regaed,|theht
flux irradhaned M ram dodsiraih ARigretit ariradleont pRs bindlervianiche pwtibn of thé gnal
processing ¢f.r cg&rﬁ mPg&te@?%?&sée&d%a gnal outputted fromthe |ight

recei ving oreFbn to to m Sor exanpl’e, absorbance data or em ssion
intensity[ o, etc. [ 0090] As shown in Figure 20(g), the pipette
chi p 50 hol di ng AstsholvalirlHigige 8(H)] Whely thequipxitenchgp &0 isCinpatddi iatoethe veell 12,

cont? io:o' gg‘oﬁ O35 100Y Efladaficd B! 0. Bhol @) BisNGnt REBUREE bRk dhtibigeRe After

tron of the pipetfe chip 50.is 1mersed |n the substrate
sol ution icﬁ?lpt Hga fhe vl 12 hgyrﬂaﬁ‘gfngl\ygfss aﬁtf\?@’d‘c%%?/{)‘?t?”(?ﬁ’i‘ figSPggjmsp and
ci r cunf er ehe eusidet dtghbdingi nfjinsertionof thé piprstepihpecam be epredgedt a8 muckase t he
| 'abel i ng gptiibRINPAUNST ERENRIhGoPRMEHEdedS TheThRILTIthebibeRtd chiphth b

| abel ing anti - boun netic particles, are nyxed w t.h the.s trate
sol ution. %{&fsflg%iyﬁgaqggg’etfqﬁﬁbe G %a(r?rgzg&g{_%%eaﬁ%e Wﬁ%nqbeta?%thpeé)rl{)?tgﬁ P g(? gt t'inl‘lglxed
with the gimsefiasastienplithe pipetts ghivi l9ghiephe well e xs picéeratly @atrpweni pette chip
50 and di gob&r)gi ng the m xture into the well 67 are carried out a

pr edet er m ned ng@agg S , l E QN i ch.the

| abel i ng anti body- (%lg%c %‘%ﬁgﬁ il%:h%g‘??%{%{eﬂg rBr{r}gergf 2%235@3"“!% tﬂe&gﬁg%ug’fy. I n
this way, SREPleaBBPYIYL datl Bdﬂ?-%@uﬂ&feﬁﬂgﬁé‘giﬁ& artdi 0 g ciﬂg%&@ mass,
honogeneousatyrisigastiwdune proptehtées sphshiaghetic eraderton supcdBahagnetic propditye

| abel i ng I ] i i Wb et e Hbgkr at e
sol ution %ﬁg@gg?@y@?g?g;%%gﬁﬁﬁ%; o tpgcﬁ;be??r Zer Vel 5?%29%@ t ﬁ)té.t

of, t he te, an f
exanpl e, tREEHGP2 Y P€ 6 ‘?@rl]yr Hﬁtﬁf’%‘tng‘g ARFYHNg 1, t&ﬁt.puﬂ’.(tfﬁ ‘ﬁ;\?feng a
speci fi ¢ wesatthemgt Whe anagnabis patate ean frer Bomed Listhgt wor dydraiddee irmapxida t he
case of a HyRsdte, TRINNBEId, MiXdd £dh SidldHoRESFENO3 Ste3DA, b8, MBI Ntai ned for a very
short ti ma[gﬁ ch as CLIA the follow ng nethod may be enpl oyed: a
| i qui d- hol P % portion is provided; a filter and a water-absorbing pad are
provided to the |iquid-holding portion; the magnetic particles are
di scharged together with the washi ng sgluti on sucked up in the previous
step fromthe pipette chip into the |i 3l§l d-hol ding portion and the nmagnetic
particles are collected by the filter; after that, a | um nescence-i nducing
solution such as hydrogen peroxide solution (H202) is supplied fromthe
nozzle to allow the nmagnetic particles to becone | um nescent; and

o o, " o o,



4-2-2. Detection utilizing antigen separation/inmmbilization tube

As shown in Figure 21(e), when a plurality of antigens are trapped using
the antigen separation/immobilization tube 70 as the second support, the
plurality of the antigens can be detected at a tine. The assay system of
the present invention has a plurality of light irradiation portions which
irradiate with a light flux having a specific wavelength, a plurality of

| i ght receiving portions which receive the light flux irradiated from each
of the |ight irFigdicaPiiona glomt ichars ofi & ttehencan taf gemosmgaz avnninantolsing zat i on
tube 70, gmaghdRabaicRSeRS wWhicCiah CaitihoWni £idsPraMhoRPeSifit ORtattine Fdtbyy iflat a

by, for exanp]. nplifying.and digitizi out put. signals fromthe |jght
recei vi ng' HB{”?IB%@ ‘é? Egow?psﬁgvr,e %h‘éflqrbﬁgraswdsy&eﬂ ﬁeé%éﬂ’tsiag%rﬁ reaﬂ@gn!

separ at i onf & spasiinén psing e ahoiye-deerribsd iwakeansleipétie ¢ltip fiedly, agBedrieraningf t he
substr at eaﬁx@hMtdeHs}: spdtinéhBeld ubatwél B @gkw uPBy itie Sipekechipin 0 NiNext, ke e
antigen s QN : . t - i §C t he
SUbst at oPBSa Ph O B h Rl B WEsukieq Y e 18 (A0 S TG

suf fi ci enselytignepf magneticl Risicless B pretraatpent dh helgnand thgspeqimendn Hie RiRcHor t i ons
and the | tlgibtl0r 8adscharpgd potot theweellat2 jn vbichethanplueipn pif onvagdetde partiakes tfor

corr espopgrertlgatrrﬁ.éﬁt IOy sih R ibé7EhiB B the Gheralin 3P ¢hiBg tHOSpdcliBdH
irradiation E(E)’rth)‘fns afnd the I 1ght recelvi ng_l Bortlonseéﬁre rranﬂgd to be
opposed t B HEFOBIRB Ol MagneHe PAtIcIss JBY PreHsEifient BdgPEilady ang Alow,gitng 578,

Li ght f | uxasiefir oun biiesuckgig upr aadli dischargipgr themely aralucwmgpechomeggnepecei ved
by the |i gitperiSSLi Vit ROalRWdd @NBandl Rr ko8 s dfer sfifrimNE coBpl@ted dndant i gen
separation/i mm%u | i Zé}tl oacﬁoublg t;o. Eéal%gd on t he Oth uéousnldgpoalars1 Jngiﬁc%t he
light r ecBPUPRYTIEIERT9Rs 2cto8, i % FBFameR s s8R Gd 0t OB K ArgRedY

i ntensityageiny fhegaoasnegifisacencopn t Fetse dumobidized stoa il 7@agN§ti¢ obed . fo1 0093]
Assay syspgiitebtnient.| Nfta0R pEalytetliBES Mime passes, ABeeppifenelihg upubabispangdsoVi des
an assay §M§\§z@c{7?ocs?£ﬂ?irih§)'tﬂ§8§>e9é g}?igqggwie&r@&ns for pretreating a specinen
and an |mTunoTssay nmeans perform ng an | munoassay of the specinen
pretreat etﬁo%}the pretreat nent means, and the i nmunoassay neans conprises a
| abel i ng reacti én sheansn dinglira 8¢} e tsuspenspansckeihp agsdy mysteechipf 0 tihe
present | RYENHLIAA hoRlidPhsbY 1BUIATRE Bihetit MY M@ SHRPmMAEncRit Yab @A 18T0R
specinmen to.the q’gt ectl(gn st&g, and a bi ol ogtk@aéléré-tr el g%_gant ésubstoagfég in
the speci REHCAERFIHSURSPEL Rths PahvasiPR Ay Fym TRy “delt FTael “Andve,

r egar di ng insge Walfsurfhes @irthe heldingmortien He ke mageetivsiilgd oSthepnagact Mbatitheg
reacti on @abgidae)fitmlbiy_&e&ahipm,ere are a plurality _of v_ari ations, and jthe_
assay sysi@d@ﬁs constituted according to the conbination of such variations
of the pretreatnent step and the assay step. [QO\%# . .As descri bed
above, as the nmodiss thoPuUsperRn Rhedd dbHiCaPPRSG EDIP VY, & fesnainipg sRFIORES of t he
present applchaged o theheelf I wahithegmbg esic pastivhoth foe prareamienbéciappixeyed: (i)

a means fghe bhanfh BY 1R LRIP YieRto AROAAZREANT | fn RAGHY, Ofk hagldc pikidd 21 ng
nmagneti c %r Icles 1o whi _ct}lah‘n ant | bo%%l/fa?al nst the pfgsrsrgem fic reaction
factor is'i Brytesipent 19 jWhich e panspesific reashpm Jaciory G ABRheci fi c
reaction ffmet olre specitmen, riherghy abfaiming yngassay samplecih whichrihé igontpmarpat st t he
nonspeci f ir@méﬁﬂcﬁénﬁ?hé @I%c%?ﬂ. S FW htiillzﬁt_ii%' tHel Ihﬁéneﬁ% PRAR {431’0 \Axh@anh@g and
removi ng a_nonspeci reactiopn factor -uti in J.1t.e ihC

oot body JURRSEeRHi! T RSk, FAGLAY i L Ry rindlh o 80
means f or nopwepifisgreanidon &aasen nle dreauensyetiaf ithe meagaetiomarticte & WRIER th¢ ng a
pl astic t anMbid3h againsntthd adyspgiicnstactiba g peciihnobilzadt emouh@ed ahe i S

i mmobi |i zed: ( Sing: L fee J act or
using a gZﬁg“%p%@g}gi el LR S N
reaction SEBPVE MRBORMCFHRITFRTHION fREIY: enbodi ments can be enpl oyed: (i) a

| abel i ng 1f@@&ti on nmeans utilizing magnetic particles and a pipette chip;
and (i) a.} ahRhifith ' Farddd¥haTesmamitahi 'u%in@gaﬁﬂilt_ﬁrﬁolhgﬁﬂ to which antibody
separation/i.nmmobil i Zﬁll on tt uge. ][S.OOQ%]P oy e detection step is

sel ect ed AEPBNARPEH G HEIRBIALOSSIBEPRYZS, t he | abel i ng reaction means.
For exanpl e, whé&mure)lOashowised traggmenaef removiegascantaminant nipinga g reefuren to
particles vaHich & RhiRIdl Aghinbth Achsp@iRcteattidPactdi®s nahediling. r ¥a@lrt 90 i@ans, a
et ect | on AEARGuy o' d FeAhlPAPSLIG.RETL LEIERIANE L8R PELLGMC Rk an

pref erabl y sel"ected,” an When (ri) a Iabe?lng feactron means utili z| ng an
antigen separation/imobilization tube is selected for the |abeling

reacti on neans, a detection neans util iléi ng an antigen
separation/inmobilization tube is prefefably selected. Further, it is also
possi ble to produce an assay system which has both (i) a | abeling reaction
means utilizing magnetic particles and a pipette chip and (ii) a |abeling
reaction neans. utilizing an antigen separation/imobilization tube.
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The chip position controller 104 has nutually orthogonal axes X, Y.and Z,
~and the position of the nozzle is controlled by a stepping notor or a
servonotor. The axes X and Y are approxinmately parallel to a well plate and
nutual Iy orthogonal, and the axis Z is approxi mately perpendicular to the
well plate. At the tine of the novenent of the nozzle, for exanple, the
nozzle is noved in two steps, i.e., a novenent on the axes X and Y that are
approximately parallel to the well plate, and a novenent on the axis Z that
i s appr oxamikbéy yequest pewdspealfarresaionHectoelslimplobilezed] 0898hown in Figuresd 0t he ROM

118, vari QS| 1CQRbkufin-RmPERIARDiRIE cBip08ths aRGRRMER N b rirOmaNnP REbAIJeBTicrDde

selected by a user via the operatio terface 122, a control .programis
Govel oped T BRET it HIGVE o s 16T FE DER TR RecRl SPIRM ' S0z
control s edehnsonaingg pipcttthehip Potaserieopmsasdbossroiithe akwigtdestrihsd aupete

devel opedcHip 10he TRAWb Lk 24 G0R8Ins many affinilygesthisSTY ByvipAAellddtkeditapt,ay s

| t ens reagly deaEl? %itﬁrnrgylh%%dari Qntgb%ﬂ ;féretrra '1:r9 thEAR eg'ﬁctljggctl%bsfﬁkcgy ispanel
120 can displ ay ﬁen.er‘o’f es 0 ﬁeurﬁ?l at _eilma of . the

t r eat ment b@mdr e ds\aOAY LA igWRt IR In ke ithe sRRSIEHEEsIAER the Well Ioisgassad) owed
to stand diduph thesplansi Bh thd nbrispedifigneiction firdri iolths specimerf b baundt@tiet t he
tinme of PMIRERGscribRE ARBSY ahd B RUEK et HuARD A S&@@b&%ucki![ﬂg Ut of

nmovenent of the pipette chip, etc.,.and the user can. confir ese itens by
e di opl ST RaR LB clFRaringaife bt chip 2 EhER SRGRIEIE s SPES e
changed bfrompécatalonn-obntaiméng pepetic ichip 2ftientpeedl 2 redeti@died number dathe
timer 114i&ag "&b Utaphindl MBr66pEEiNE e RnPlae@aAMithedd dolahm the REV 118.

Timng is_carried.out, r,ex I inc tion or i i

per for rred?hoé?gl th ?ﬁlgﬁl o _l(e)gcgh_bgtpgegB ingmf ggg%é%é]equﬂﬁgé}éégtﬁea é?y%rﬁ%k 81%0]9_ p of

The magnesyckingj & @né shischanging theopepimeagscartied priaa anedeterpinedhaumbgingt 130

t o cont rotimkd)&t Btposdibit Mo PlovidearBgaetdneplt ine hthidhr iy ndespetific réetiph gattdre chi p.
The magneflG .t el eaH R tlE eéiﬁﬁ% has mutual Iy orthogonal ‘axes X, Y and Z,
and the pt%cgﬂent of the maghet 30 is managed by a stepping notor or a
servonot otf0%%he axes X and Y are approximately parallel to a well plate and
mut ual | y 83t Hogomarit, ofaaohoving caxtamizant sismgpiloeringanakyalpeches diembrame too t he

wel | pl at ghichtantiBiyt dgAhsPhorsP&:i FOVAEERM falfor it MBEnAL 130, for exanple, the
pl acement of th enment

. magnet, 130 can be usted in two.steps, ‘i.e.., a MoV
ot he axes X olEUr Lo s E AR SRV s Pt Bina o e iR and
a novenenwhish antratibsdysagainshgmopspegisisrresdtivatiattyr sampwbdized! akigues bhis anel |
pl ate. Usgawl dhartOstl ¥ trekteneiD ¥ € pEAGvidd) atJoRtamx8snt Xisaipda Yndnsbra@ foi @flichuin, but

optionally,, .t . S ie :

The' t empetiitisd BB apt o Raron ol MaRfgRAc PsRbyn i PRSes 12

etc., andafhhdgednemyaReryErang gt the 10 4o a menbrang 3¢rHer prpeyipg chip.
The heat enorkspécifis rahdtioneficton. pAediioenheaFighye dR&g;t thecoywomshapsypizei ®dl by t he

tenper at upe L AN Ghd SherdthIne-Jo1RaihHET Hi?!ittcs @RDOE0 138 the dAAEMak Shéset SRR at ure

signal to the tenperature controller dependi.n n the tenmperature of
the 1iqui ab%V(STdETS 'r}ﬂ)efjt?épe&e R 5—:‘6'ch by m‘ﬁ]ilgr Sg%elf e(?‘%?eg 1Bt ?}lﬂe{rﬁlfe TP8%det ect s
t he t enperat an entbhedg dgainsttthe nowsppafiateactos fagalis fmonbilined tortbe membsaresor 138
and adj usgs, tAeshvaciFigulQs), sHePIHe8PediPeh RepAattBfoukB the h&hBRhe 34,

The chip unt ¢ r [ - t: t t he, pi te.chip to

t he nozzl (EBDe anr?(%‘SpcfgiHaccrg#éﬁ){l f%(ggi ‘%gﬁ%?%gﬁ% %%ﬁg&ﬂr&o%%lﬁoe .hdggézfﬁjga aﬁHg&igﬁl p
mount contibpepedipethegnembrase 34t 4 5Pt suskingnur: thej spesigwptia the ¥isllt e wel |
pl ate tOd&QHEhdemEﬁhBta_,ne&Onﬁahﬁxﬁg pipeitachipado aml ihfﬁn isel@pingché Spdcheed frqti d is
spattere r - -t SRS pette

chi p. Thet%h@%“%ﬁ%‘?b@gﬁ@oﬁpg% %%39255}%#3 ?8 |é ort |dgé1un§t%§ Oglr“?‘%’l ng the
pi pette cHIEEAHERPRIEHPRrRUSRICHS EACHRSY factts i tE? g Yhotherondly

pi pette cln Piguh&l(c}, vy proforingng discimvgedintuptierwdelall dnget the stop of Ackunghipt he

pi pette chip JReh&tging! thPRGEciR¥n B addPRINY pPQfctdrRthed! it RATdiResSh B 1S
detached from:.the no,z%:l e. NeXt, the b r.c(é}dlnozzl e LS m)vted %n t he axes X and
Y to movePPHIL f RISt SAmpGyR St 5 et FArion RES B BSFht | on
portion, téreovedvirom getspeciglnp is held with a mount portion side up and a
tip portipooeyide down. \When the nozzle is noved downward along the axis Z,
t he- mount .pprtion of the n ipette chip i tac Q N e.
Exanpl es 8f£eﬁr;§8ﬁ?er?%n flgr% g\gﬂ acg)élﬁraenﬁlfl g‘ﬂetia \S/\%gng‘%lhg) R&(ﬁ%}f ereéldr.l&ec?f’ct %éaf)ti f)set te
chip include an engagenent formutilizing a latch and a notch with which
the latch is engaged, an engagenent fo%’n utilizing a boss and a rib, and an
engagenent formutilizing a nmale screw and a female screw. Any suitable
engagenent form nay be sel ected. [0104] The punping controller 112
has a punp 140 and a pressure sensor 146, and controls sucking up and

di scharging of the liquid perforned via the nozzle and the pipette chip

e . Y o o o o o, o



[ 0105] In the opening of the nozzle, a pressure sensor 146 for
detecting the pressure is provided, and the pressure sensor 146 transmts a
pressure signal to the punping controller 112. The punping controller 112
nonitors the pressure based on the pressure signal fromthe pressure sensor -
146. In this constitution, for exanple, when the tip portion of the pipette
chipis imersed in the specinen in the well, the pressure detected by the
punpi ng controller 112 exceeds a predeternlned threshol d, and in response
to this, immolihizade control signal is transmtted to the servonotor. Al so at
t1 2(69 . time of spigkiend dhpwaadredifal Jf gémgvihe copaminmo usihpa got ﬁ:ﬁ@mwlaseni(i)rz
const ant trans pr t er
Ther ef or € H’f“ftleg a%ent lmrg%ét §e Iﬁ%&gszggq@g’n‘%@&A}glr@éME&q}fq?rﬁze)%g r vonot or
with hi ghc%?tmma@yUSI%G gﬁinrpt whish| ayedusings agenp ipipgwbil ézegf A5cKRPWE Wp t he
speci men Bigdres hiet ide$3,us @elodondiisinp arightregctihdOsipecd gelnd3 fdredeebnppsng ar mi ng
n’anager’renltlorggeé ; e? rQaC%ghot‘ﬁ’ct%FCkA@th‘@n aRAF ln%c DgEg) fhg &ﬁexb%héb@r 'éiz@danGUt

within a pre m ne [ane Not e that_ t maans etrheat h‘;
renovi ng PAENRbMfathen &5t % a‘B’é‘ﬁsﬁ’fﬁe&FeGh‘By h%rerrélbenesﬂn@ A3 e85 Mt 61 1 er
108, the ghwavpidescrivedtpimitiearhifl 12, Théehisgghe, iacredeging e fondegaimphsinga@

anti body aaRp&stic tréh%ﬂ@@rf&d@&cqsﬁb@arrce&ﬁtﬂ Racthvack af cofamBARDiib lnitﬁﬂbllﬁé@ The
nmeans constituted by .the

for stirring i.s ette ch
-control Ié? 1[1192 eg Cem%ur%enﬂ Ot & 8’ssalpse£)scgrrll)oxyle?§@phg h&%nﬂ ’ t he
means f or gletgphiene potheilikecsndeiused.e dAbyhave imBighes | 4o}, véhea téeﬁtqcaptrers 108,
the magnepast@Dihretigh tHeOddl&b which the rddiRirgCidenn iniminbbiliabdvibe d@agyectied

S ot oo idctorf (15 S R %sv\tts&rt]{t%e&tbgpmgfretman% [BBATEI sRb eMOVINg

the contamnant 1S s portion
i mrer sed 4§ t%e‘lps‘f?ééP‘Ff"é‘ﬁe’i‘H‘thﬁé"% inf th ea%?ércﬁ%t%%“%&p C}BP éB?B?‘éheé“l gnal

fromthe piselwsging thengecinie6 frohhehpugg-coddining paictteatiag. 40\ is ercpedel peci nen
I'S. SUCkedPﬁﬂe Hﬁﬂentl h&n@ém{ttn?escme%b tagomp R [)g‘ﬂoﬁem(ﬂlsbé“‘clﬂ@f&raétﬁid Béots0 be

ottt cat méifh S e tﬁ@sﬁvf)%néﬁfwﬁqé? FePR ool kel B fior sea

in the sowelliGhaiér thegtien o€ speking epeands étsctpmtxg dhe TPIrimeIBa% 69TISH QU
pressure §teaetehnifntea> MubiBer Of eSENeisSRRSBle th4fovidemiy Sicoimef fréMevlitip tigor ti on

of L Dl RELDEER! B PpBLEF YR neBldeHCh: ¢ NRePLREANE bDF. RUTBo 4 1o

act i vat ed f'GPSEar
particles e’tfﬁnﬁ/lhl"e Wht!q)t’et 8WP%@@Cdﬁﬁitﬁ§tfattﬁelsrﬂ?ﬁ%‘ﬁ@‘éﬁeﬁlt&’ tlhéé%‘t"ic% afgﬁﬁtt or is
i mobi | i zaeldasyethe igsh dusadantithdy ebyinftaherinngspacifio Spenioh dictof] AaYB¢ held by

After a pttedgﬂerm G &E@%ﬁngofhet géretop@ﬁ§ﬁsth@fatnﬁf>o&}h% tlgttnmtlms&tlft&e
suspensi on ated and.t

sron i.s into
the pi pet fEPR F{chgp ‘SAfIP’é‘PBIthﬁ% >SS PRSP g §ea§§8ﬁetec b Ciaﬂtbc? g ?ﬂéft
chip 10 amtndved. punp 140 is stopped, the nagnet 130 is noved tovvard t he
hol di ng p@gggspn of the pipette chip and the magnetic particles for
pretreat e fix to.one.n |t|on on the inner wall surface. The punp
140 is ag‘g%gé ﬁgﬁtréle’rlttagsn& astis mffmb Tes for pretreat ment bei n? fixed
to one positi onIIbyldﬂtﬁlénrﬁQgH@t a Q‘Wefﬂ@ébrybftﬁ sohadigiont, the PpEalcd 1t it Rlithe
wel | . In pbisshlway préthat elgntmaionantising ar pr@ﬂu@dma\nhhchhﬁe rgbetyl sgapat thel es

for pretr %?ﬂ%%@x{fﬁt Q240U C I?actt(t}etsn%ﬁtgﬁﬁfzreﬁ Ctor§3g§§t1gg ”ﬁﬁshor Fo? HQH f!: azf e

separ at ed € speclinen to prepare an as

ass
[ 0108] Pluraht)&fQfeFOQSB‘t’%uhH\eﬁgar? [REraRgeda o1 < SHIROTY 1 G F?éﬁean?%ﬁ] thant
cont ai ned antibddyeags pscihraontgsiflvaeactioantested s imeguielized ipdh¢ cenceve hales gpeci fi ¢

reaction gpe,RddeqiHen utétﬁorﬁ &&ic Fe%@ﬁ?ér?fatcﬁbr‘?%tﬂeaéb%cf&m iQMEIdGRARS EqFridre
speci nen etic part.i Ies wi th the

ant.l

enzyme- | a@@té?’ntge &Htt?ﬁ‘e}ég r?aﬁ“BIPJlrt]aa‘ff(H ﬁ tACRG At %%tot}gﬁﬁ%qt‘?gﬁﬁg‘tlp% it
parti cl es and hmnoibilidede dBy dbwhdrsigg dhe itiboplyrtipo wh dhermipstiei i ar thectawaeg e
;{ﬂded L 0 tqbes&ubﬁtckatleasmm,l RNis tgdsdibleett pRpars hansay &intple [u?lﬂﬁ&h tl\llsn .

us Y punmi.n particles to iC
the anti b38n}f)§§gic reztcuﬁﬁzaclrtt%ﬁgspg%: ?@%&%@C%ﬁgﬁgﬁ%@%z’?ﬁ s immobilized, the
speci men il806Hirred and the magnetic particles nove in the specinen.
Ther ef or e 3-6. hleezttfneﬁu@fmyratth@ttatgaemmgaetidmspgrmagﬁees phiclkkite lwhidheprabd i body
agai nst t ﬁ%%j J: tor is inmmobilized encounter the
nonspeci fF(gr t?%aﬂ)ct or?iéflg%({lg?sql}ﬂrﬁbﬁle&gpem men i's increased, and the
nonspeci fic reaction factor can be bound to the antigen against the
nonspecific reaction factor nore certabply. Further, by separating the
magnetic particles to which the nonspecific reaction factor is bound from
the speci men using the nmagnet, the nonspecific reaction factor can be
efficiently renoved fromthe specinmen. In addition, the steps fromthe
pretreat rrent of the speC| men to the |rmunoassay can be carri ed out

e o



[0112] The assay systemin which the |abeling reaction step is
carried out using the nmagnetic particles to which the anti body agai nst the
antigen is inmobilized basically has the sane constitution as that shown in
Fi gure 22, except that the pattern of novenent of the magnet and the |ike
are different. [0113] By using such an apparatus, for exanple, in
the pretreatnent step, the specinen is flowed through the support to which
t he antibody against the nonspecific reaction factor is imobilized or the
support to whi chiguigel brie duexplgnaserarawingifomssbematicatly syplp g myeatmsar eff or e,
cor r espongitRgtih@a tdigetuoees acd udihgemegétiPpuinelog(firlesuppee) wewhich Agréterber of

times of pei) g&%%@ﬂ?él&%%ms 191%10%'1’1 B”th%ré/ﬂ?sha hB& H'&Qa {life ﬁ]%@ﬁtnSt the

nonspecific r actor € sup
reduci ng ObgdRetinga t%ﬁswlweelq elrrgweﬁe%edraﬂ&trd tf h‘el%%eror?rﬂ |f<rrttpapr3rrla%t t he
nonspeci fihe medit iaohl fsachmobihigd. entouhdwen ih Hegeet ihosheraga ashy tsystem

nonspeci f ¢ Laagts g@é}mfeﬁ%xﬂé a%eﬂ Q&i E%HJ%% Qﬁlp Qﬁ‘s'i‘l& A Ere‘d@t%ﬁﬁa%@‘Jmom%tef ore,

when using the.s V\Q H %/ gﬂ 22 tg}gspecr
reaction FECPEHTES hElriBs YS! eauckte élprrawsapee 9P ealt i PHUELAPpe
bound to 2Heintmwihisbde spgaiman 1stsh@<edomstpemw:d¢o p exdt228nn wdieehos satetien of

certai ?I Ymh aiclpawlalttefoppaaeeﬁhé‘mqs h&aciddome fsgﬁi]@én txpthlaqnlsertamqsizmlst he
Su or u r i C e..re e
S A Bt SR8 AR et ST bR SIS A 5 i
certai nl yis freldt haksingathepipgite lﬁéﬂ) 3By the sprsimsy endrihe sPlutine off s1agRCtEY i ven
at the ti patioles Foimpren@atitient @fd iitddelbhygdnbeuse by cooiting dpaa&ddmahdrglﬁg,

t t
pressure ﬂl%}eg& sdd @?@Q%s[p%ﬁéﬂ *t‘?ls%gﬁ%art% s%a%raSraLe T@t&t& g tli é’ﬂmun

of the Ii Lng, apount I qui d

di schar ge¥fIripgds ﬁP’é‘Q?Eﬁde aB‘fl astt%ﬂfff RYclEls 204 ?hé“ HReeSEGIRETO IS atrogli’eng can -
be cont r obbwd twiatpgnoty tghwleckc anmmgysticaradti¢lb @24 faywrafeatnhent fis igunebibzad. be rapi dl y
controlle 0725peref ore, trapping of the nonspecific reaction factor or

d i f th fi f d b
decomost [on ob, LAGMIORERGHL el A6 B8 LBBHSkor ™, HESHELIF SeBRONF 20 b

more r edupeedetepninedh sime, thermuprysios lszaquﬁédpoutp the pingttaclp Z@0taad disldongnd a
wel I, andnélameSpa&eisn A20t heTrd ﬂe@halcpbarpcenmwrl pro®yat@ehitr eSRANEd o trtehe

sizes of erﬁexpslcf}re}st §m8tyl)p¥ Qz{tﬁtovxeclzértaﬂlst%gronrb 1A11%p wa'l@grf%l t?]ift]hg o R By

usi ng the
the size arrtlpﬁ@%ts éw Bygiesmn fickhobe megpg Me%id%aumrteeé ﬂt%arpe%ehle
expl ai ned Adientte suspgnsish 1sahnelexarhpIpmetmrh:hqhzmamebemsmmgadmlltwomhadgehhrgc{d)114]

When 'mmﬂﬁ?@%ﬁé%ellszzé%ﬁﬂ%é %?halcpﬁrtla@@q ol rlaretat}ﬁm@so% BY&E &b this

way, by ca n t s n,the :
pr gt re;t nﬁﬂt‘tyﬂl’/t}i‘ g:}"n ueh‘aa%uqeﬂc E‘g]‘# fdﬁe B)fagf"f‘fg[u SJQ? tﬂcppaﬂi%aﬁgbgﬁ%”'#’&&oa inthe
wel |, bubbdrgeiqualett apdi22eis bryndfis taken Qpe&pmethe opgrithen, thefabye @xtracting e | al |

of the st eﬁ QfnuthRe &dr@%tdi\iﬁﬂ{e SecihRADV IThgs tﬂyeusqmtnagmmrﬁaruabm) twhghfd r st
support, Ste rE’mE an 9. LN ReLQ ‘Eis bl edftrhgxtlr %PSn gwt RgLion
step andP Q@/ are c nsrst %ﬁ@ carti ed out Phaat ces in
t he appar atudglc af g tf@)@éﬂgﬁq @Clqlﬁaqlfﬁtéarv\kq frapped at“litéx'[pﬂcpﬁéitftfﬁﬂé?ﬁl}p or in the
wel |, the[@7gtte chi p and the antigen separation/imuobilization tube.

Therefore, the bh fateorfrﬂce@(?ﬁlglesa?h{mﬂngf %llsqﬂ%ré Br?‘r%@ tu') Q“me‘bpﬁ{e Is a
anc

hi gh possi bil it Xi'n ria e red uc and
Feduct | on2MRatEs fs iarﬁnnat B PR aS@aCl lfdﬁlsl]z in advarice, 41 lrlﬁéot
expl anat i erllabevletion bentaningdi rrewited amavhit ofi ntageetivarestided fherinadtac téfemed act or

is renoveg, s amddeic %Bﬁféle@f}ﬂr bl%n@atﬁ{éﬁ! ')ftd) %Ch"ﬁV\ﬁlYi%de B%ﬂ arateaﬁ@tectftwent ion
extrac rom

is not limted rest

he. speci AROR G, mereger SwRf PR Sty TrbthR rﬁgw@e‘rf (LI Ty
reacts wi (hereihaftanefoged tofasi‘iselsties of |nwgnprt1®bantlplz:ed01ap@tra@m@dtt@
suspendedauﬂmkpe speci nen. After the suspensron the specinen is sucked up
into the %wﬁ% te chip and the nagnet is noved toward the pipette chip to
constrain magneti c particles, ﬁdter constraini ng the magnetic

particles, the I HSiRICSERt Mentionpbetoes WAVINEi'Q adfepafdtsstng a’hdsstaﬁéa‘&ﬂlﬁ gen
bound to at ftep nEfgpeparingpar tdcoh@ supporvashetlicht hesubliyndeehmving caffitiey to a

cont am naloiSHEN A RAGh! SAMRRE KAMnAloBRiRE RALLE] B ERBAGIS 5 20n System
for assayi ng nhucleic aci the expl anation above,” the assay
systemin which the pretreatnment step of renoving the nonspecific reaction
factor fromthe specinen is carried oup,before the i munoassay is
exenplified, but the present invention can also be used for an assay system
for nucleic acids. As the assay systemfor nucleic acids, for exanple, in
the Stanford type system on a microarray chip on which probe DNAs are
arranged a target DNA squtron |s spotted to cause hybrrdrzatron and the

o v . 1A o T | I T 1



After punping, the specinen is sucked up into the pipette chip, and the
magnet is noved toward the pipette chip to constrain the nagnetic
particles. By discharging the liquid into the well with the nagnetic
particles being constrained, the contam nant can be renoved fromthe

speci men. By preparing the target DNA solution fromthe specinmen from which
the contam nant has been renoved, the contam nant contained in the target
DNA sol ution can be reduced. Further, when the steps fromthe step of

pr epar i ngeXphiaatosy gsawDRIALS ofchematically expdaiBingpa gRagoBtQIPATtslE theviieh et i on

dat aI a][ e £1ibsdp hgilhdtyanaatitpeRtie tninobidined, sy platmo Whighttheahititridly qpadeedR i s f
simplified,. I -3 j;0n, 1P t ; tion.a vement o
conveni en%%lg%SgS blgmgog)gfé%:e!tdég .ndl Jn%;éﬁg dé%?‘gfr’]a@?%“ ggggea_lfgglmﬂ%s lﬂ‘é%ﬁpﬁi fied
as a tar getmollized: hiAs the sereme guPRoAhoNesyeprEeq Befare BPVipe éhadeicgtion Hep:

nucl ei ¢ afor dxdmplgeissshommhinddguwBRNB, @nd migiatic patits] GHolvddi e ibddlyebopl ai ned.
above, byag%'ﬂ%f‘ ngjgﬁ?g%c@ Bhi-ed (@f a{ptl'hefe PH i TERE affinddYess Rlaflst BRL ment
step and the enpodi t...of t CE ?si%dé ep, .|th|s ossu%le 1o produce assay
Systens. olUEsR oS IERRITTE AL & Sa R Lthg pniledk 4B agatsgiBe ALIEGne of
enbodi mentSisomndbaized are exsmmiifiedst p shave irl bigote gak eaetond suppogihcaarig t he
assay st eprepdrtd Heif@sbiliziediHeeiivod] Ab2@aibdentpointed 43] to the magndfe

exanple in i -9 t 1s il i f cer, t for
The i gestrlae &y Fafeg e SR, B Fiblrs 105 8 \ecb P sip0f L SARGSHGRER, | U
t he presetfn hemiepared Ry immebilizinghecmtibedy Ao s2enBche Artigen 45 tgube plate Ps a
f | ow charMopdovar, aashowdhien Eigur@l Ky, eadenemt suppoetadit yee dnartitr embstimengeet i C

part! ¢ esyd groified By aRnithi, e%gamf{u@asg;%?%%g&& Afhk ®Pad BCL @y 1S
i mobi |l i zed ar u%scgﬁaent an | nmu OZ% r‘?éalls,car %ﬁz‘ out. As sho in
Fi gure 23Prepafing{ie seeonf supRithin agivanpedp Sy wey, 1t & RASFifiR [P STPQHYY SATY A
speci men, a anxt asa@na‘ep,camiahmgrckmertt @fMﬁwmmurabgas¢. qanée(ﬁxppcrtod.eiTD A}e
(anti body,agakfstcond RRNBRAEL kHld MiibeR4S i8R bk 3pEQHidalBNFuRY OB iR afkBAL iobody

agai nst a_nonspecific reacfion ctaor)-that can bind to gl obuli
o) MROARBES: tomar EBEhRS Subiighe Az’ IR B b oltuefooPa® Biashon | voq
( her ei naf luaringse¢nscer wactian gan "beagpesiticellpdrauing| wa gnothoprastibedy mepinst) ther e used
as the magifkh¢sepaidargh@ibodg). whi ch the anti body agai nst the nonspecific
reaction E@%Pr is imobilized. [0121] Firstly, the nmagnetic
particles tor” pretreatment (first support) are mxed with the serumin a
wel |, and*sheRY Abbialoeiatly dels i syistgce he i xture is repeated for
suspendi ng. AftElie steppehdssagingt hebislogpehgiraavans sbaked inpluda @ atehodfdi.ng
portion of,paify REL tiolbPicRly-FelORGN &ubGaddcClafld | 5 REPWId@Lediet B NG
portion tg. g}ons rain the T8 ne“ﬁ Irp‘?ari}lcle(w::bnat OQF ‘ggsmlon in the hol ding
portion, SRPHREYTEIREINSATEEFut Pl chicadhdrRyd! PrfStrE wel 1. 1n this
way, the ¢llobabdlingeenstiansed i n the speci men can be trapped by the protein A
or pr og ein G of At hdeiRgNRhitonPafchi & Scli@d Bf eiheeatePEnt BOFidenD\aget Wien
it is desjred. t [ - acy: igS step
of the. tr BRTHueO et Dy SLAEHIcE dad B (ol Gl ok o IO o RREHL il et
t hat whenisr &he¥ilpeptenyedrgwateu farrschematically | gxplainipi g ke dimenthe Wpiskiaken with
hi gher acentigg)s detecied Bl sappiid exd lavelind dife axtigemlutingtDsaedrd upport.  As
rotein-r | : I Lat .00, ﬁ%g :
p SHERM 2%9%819,51an6 | e FOENOE sleg, tﬁﬁg&g%?%ll C.%lea%gtl : Cﬁince is

Magnetic partic r specific reagtion t an

ant i - CA19UePRE F B P 3552 FAFBIF Iip 2HHC HERIBKASSHSB AP FMara i A Ep A and
suspendedfrom # $pecmmumvebten pethringd ardithe glogivell graévahi substhhes GAabkdedd

Cher of or e ¢ o LS SR aARUED:DL R Ko At tio b e ean b anatlor
Sheci 11 e e B anteRh e SRbeel ST RRE fins o e PROBT AL iR 1 itgaﬂae. on of
t he pi pet tabeling prbsianemthisttionnd faethg antgasr Byiadistection sthp dpssribiechberpibeiovh t o
constr ai nist figriehbugensPehowh imgnetd ¢9 fay bhd (S iflthe base POlEdrt it magnéthe

hol di ng pQL.ti.p . ARl Lan.:i j 3 Iy 1 1.
The. anti o8 BBLAd Aians aRRRey eIk bkafiba & RINoBARALR o oF F
portion, sesand surperic And prethecasowlersihs glate R4e vikhnthe gutbndyAtagaineddian t h a
washi ng senhtigeno4s helidmobilaadtihesedvat ltharecondshipport) forpeafpiayate 1&idey

washi ng, { =1 BN i ] igen reghet i

parti cl es%{ﬁ(;?ge\;\ﬁflc? g%tet teécc{cg?\ll%-ld&s %E?‘?gfé‘ﬂﬁ éx"SePgIebE;(P o‘u)n%f'e gﬁgH%gy are I
separated fromthe washing solution. The anti gen-bound magnetic particles
separated fromthe washing solution ar% m xed with and suspended in an
enzyne | abeling anti-CA19-9 anti body solution held in another well. In this
way, the CA19-9 antigen can form sandwi ch binding with the anti-CA 19-9
anti body and the enzyme | abeling anti-CA 19-9 anti body. [0123] The
magnetic field is provided to the |abel ed anti body-bound nmagnetic particles
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[ Enbodi nent 2] Figure 24 is a flow chart of a case where a
pretreatnment is carried out using a columm to which an anti body agai nst a
nonspeci fic reaction factor is imobilized and subsequently an i mmunoassay
is carried out. As shown in Figure 24, |ike Enbodinent 1, a serumis used
as the specinen, and an affinity colum (first support) to which at |east
one of protein A and protein Gthat can bind to globulin contained in the
specinen is imMmobilized is used to treat the serum The serumin a well is
sucked upFignieol %(c§,ah tirncaso® whaierthe geqol Ped tvhiahithe antdwdyvibaagamsiahé antigen

col um, the;senuRbigkd 1!; le&ch Qs Rh@%%é&ldCEHpEOhs £ ltﬂeﬁixe' zﬂltngeﬁ RenWRl | .

When such sucki up a i schar um a car

pr edet er niFiede ‘Jnd’gﬁ‘@ dtqmtt‘?rhtfgumf UHE 88U PRI’ aiotrr‘heél ned P Che %%L{WC% an be
bound t o ¢heodimentsiimwAichranpmeigen rst@pcpf:d frioe asfacmenyangled labelthg atibodylis Af t er
that, theplokRRE ekbr&sWHINbE ideshBEd afbré BieRifichRyWel | can be subjected to a
reactl on ﬁ)‘iﬁ in a manner simlar to that in Enbodi ment 1. [0125] '

[ Enbodi ne 811 In this enbodi ment, the pretreatnment is carried out
by using 4ryl.drebelire efiratigen Ayos meENetifeDariees Wev ich pntikagy\Agagsiangigen is

cont am naﬂﬁmalblheaﬂy described in Figures 8-15, and the assay is carried out

usi ng t heant i gg sg@gt@taﬂm TYHLL § A0 ahih: S0ed Bnd VBUEE Rhne

wher ei n apluralt antl.gens arg)a t ane Ob resgggctlve
ant i body- A& PFHEECHE dehiChppeantpody againgt r?‘E}tEGBf‘St‘F%O 1

sol uti on saeeomdatppert willlbe descrmedkeﬁﬁaptheoreaanénttotﬁhxgamptmfghyngltm’rmapimezed
beads. Af {1Rra0as B didn tceele@rﬁutmpxnmmgd B&Gnd Ql?éj§ssa§‘r!;te%n@dﬂﬁ?rlsll &d ng

sol ution sucked. up i nt arat’i on/i nmobi tion,tube. -
Ator ¢ hel BB TG o6 Tt Bl (8 555815 ST e ST enzy e
| abel i ng eontdibivgyz requitrsiatabuny o€ maBneiivtnageaics Gerganaficneferatd toi asn magnetifot her
well is spgkieds Ypr §geciRSieatim”Rid MR ah IAGEdY Z@dndheadmtighl topetedsti ng, a

Suber | ar { AACH! (R R SERH Bo L Anfilfe Ry, JEOE SORBL O SRRl 2 o1

tube. After @p ci ent on intensity,
etc. of ethereipafter ieferpd fdhadiroutiontAfimasagtie pardis cpprctperiflg acasien )siabEkkt ed t o

sandwi ch bi Bdvange,asmel mpadditienl. inf 8126dnd well (sedondt holgingaportidyy), tar eddtiong t he

speci men yédtatl haela% ?rttmag{,'a@tmpﬂ Jhtza%tlg&ﬁ(ﬁevaeaﬂeﬁ rW%hEE' t@apluaatdgty of
types of antl eads a‘r% ?rrang{e aéghura it 1 gens
can be tr&y (}}fret‘t’ By as {apsh P8R i fcldensp nF‘?l e and
in additi @ddltwlhen t ithed weld}un Suesir'cft@soldmrecthe}dg the antigens in the speC| men
can be dr kjcally reduced. [0127] In the present i nvention, the
pretreat mrent ma be rried out usin .one hods .o

treat ment of re¥ 585?11 WRant am han Saé’xesf‘}ﬁ a%]ghc r?ag% U esﬁ,\sghfgv and t he

assay may Figare2y, rail@f(hebﬂipetl?ﬁ/c}&@ﬁ(}e‘ﬁhlicb iaibe E{mSNP&fOtféhe Elﬁ%ttep?}ﬁt pedtiiditt . For
exanpl e, phgrehtheat sRvht asofemoeatos thg coh@ntoint, aineaiy attRhedtd ihechoarte, agl ng any

one of th%g%theq%f% ho b /@h Rtsp0licf SR RECING 250 ﬂtmlpg%c@aw i

oD 1§ 2680 (4 RIVRCEP Sha MhEHD SoF Y et ol feipe e

reacti on faotior oﬁmsertreerpaﬂe:rhqsvfed spgiftchreattiomansidats copfrolehtvbaugodukto a

cont am naRk]i13 jA4ARch 4rPaskdy %n’ﬁﬁé s held)@nd el tﬂﬁﬁoﬂtlﬂn tis*"l%rﬁér@@i @dhSReRilnen can
blndtotg«ﬁsantlb |nthe

cont ai ni n e S M
enzyne | abegheti mtltilbi)fw spesifibieaeriarofreinecoasitdiniod py Kbrimegratici figdh andfther
washing, goletibsbf Aagneiel pakiices fos spetiidrdacticinissRixed vdrh e usdapRample, asnd a

chr Omgemnﬁxté\?eagﬁ t'hgrgoltuﬁfng]o??ri)gﬂ&c C;?JrHél’asP Bor's ec?H& tahlivn gr%jﬁ)g -asdd esa in

whi ch col or In.an .a anc surenent
devi ce t olsrsieked elpab‘s(b dissharaed ettlerebmoreteeaya §9%3teé$h)$ dp Velneh 9%@18(39@“% uch a
process cabrtidles ofobapé@fit irgetion [ 04 ABndgEndadiymanperded. As showhninoFigare t 0

performt E@ d a‘ﬂgﬁﬁ I Iaﬁerpfll‘%tgu@ﬁéngi%ﬂt is Gbrrh e ﬁpgﬂn'ffﬁ@ & Gs hitsvdetect i on
of the su ceo nt eCs%)F h Bﬁé’ﬁt |n[b(gri@|on Erles of steps
Cnel udi ng SeRd (prapraahahe b afEagnsBp s the apissting it SsBensiP™

car tri dge is speoifishllcreacteti otith angl hpond ito thef zmtlbhdw thrrsgedifie respan memobidizérbl di ng
portion fey tﬁe%égneec fsehﬁcleam%é&ﬁ@aeratm&i eSInftl(iH e)tp@ma)moavlaeth@@@tham pant

f h hol di
LarTT Gl os TS bt PR e e e FosR R b Fila B piBSAE LR shiga TRARET | <

is bound in advance, a holding portion for holdlng the substrate solution
in advance, etc. are integrated in adv?% Further, it is also possible to
all ow the assay system for specinen usfng the cartrldge to consistently
carry out the step of the treatnment of renoving the contam nant and the
subsequent | abeling reaction step or the assay step conprising the |abeling
reactlon step Such an assay systen1u5|ng t he cartrldge mnll be descri bed

o ~ - o o o . S s .



The cartridge 180 has a base panel 181 that is forned into an el ongate
shape and a plurality of holding portions 182, and the plurality of hol ding
portions 182 are arranged fromone end to the other end of the panel 181 in
the longitudinal direction. In the cartridge 180, the base 181 forned on

t he base panel and the plurality of holding portions 182 are integrally
formed. Each hol ding portion 182 has an opening on the base panel to all ow
the pipette chip 164 to be received. [0131] As the hol ding portions
182 pr ovi wetlie tspediien halding pogsion §@elln l hoh dilngh therassaynsaimple krohelidnlpptat ol ut i on
of magnet 4|5, Pa&iBIE 1@ Sudlotip RRELhsBRALMBPle, infd hel fipdie tsipodhdf £1d thel idyg a
speci nen, n for hol a..sal 0 cles to

a _hol di ng, porti n _ t 0 netj.c rii
which an 3NtHH Od@wgléﬂn nggltkllen%m‘iuéonb%u%%negc Egﬁafle%gorpsgﬁln?lgﬁe g(rm E%eyl'ng a
washi ng s®0dél on for washing an antigen binding to the magnetic particles
for |abeling, aAhah8whginPBiguk®R0{H) aftet dhélgu@)_eﬁslbﬁti_sraélﬁm%dl w isendf oe g
causing a g eqct. C.cnal The. t : ol di ng
REBORTRGR Mty LERE pipihe 46 505" A g AR flencilitic RF Bl Jiiicl

portions pr are no

descri bed<hipgfetheporgngl Misiraoveddpapikihp outer sKEcumisyense of tha/heldige ortiave
cartri dgeof theapibette olmpy5Q, had phe tmazattice phrtictesfer cpeaifiedeastivn t§ GUBE] tha

28'1(?“( Pg PRtideANs 1d4fd f(Bére FMBASUF e P RS Q5 bﬁn’i\?gf%nib%uﬁﬂ QMaHRHC tRArtdG page panel
or 0

exanple, the central portion there and on the_upp si,de of
the hol di BITES it gine1R o Gl hokE PERionre RTDIReSe cby S0 oRiFbdy s
posi t i oneahtigEhdobad engganiad paditlearade tchediod, dhagemaminigopaluti@? indiscimrgtdect ed
from |'i ghini®yheaeldll 2nadiusals eid aigehBuhd kgnaidpdriiclePfe Hel@ in shefpipdied int o
t he nount }%S% in a state ere it is shielded fromlight. The bottom
portion of hg' hol di ng portion 182a for detection can be fitted into the
li ght sout®d7170 in a state where it is shielded fromlight. Irradiation
l'ight fromthe Abghbwaoidr Eguie/ Q0¢H) ! tiedpiperté RAipb 60 tiarkipgr the amtigén-bendhol di ng
portion 1 r i i i t , i he
nunber of i o{t%npsgﬁ 1%%3@‘&0%& ?&%\e{&q,ggxgiagﬁelgw Jl?té‘hg%?‘?‘y ag’@?ﬁ%g}ntel ative
to the no¥ifiothecaitighBoHd BRAENEo RAEIQRS, LPHENBANAS Ehter Pelfe ABRLRGI | or
(not showpdrtiofhvé tha pipeite gleipcidnis riminlessedciorthe slashingeolutipn rin teweiB601 androve i n
the hori zgptahadifeemhd R Mo A8l 8 thoes 18 RORI the @tepleirbitarceaict fifdige 180

relative t he dj.spepsin paratuys 152 and the detection a ratus 154.
By cont r ot RS ELMeT AR 2t ot he Afechg A RRLEE pRARRS R R

cart ri dgePpatic Bip 20 propixedtveltly thegrashiag sebitigni vEhe wastieg prlpden witkpyhich and

t her ef or ethe]EHnlﬁgéﬁ-b@@ld, RAghene pattichiyené niikedisabjoand o flowt dierisg Bpsmfkiﬁg;e )

t r eat nent t on ton t : : : t he
detecti onugt_aélfﬁ)%ﬁ%@g‘gs%é}%hﬁéagaa?@peﬁé) 'Ot??ﬁ J[r%g“ %ée%%glltuhg ESE’%g}r?t@glns 182
of the cafbishdhe antagsnrhoynd mpenelcpastigles arepmixed ISsuekedowp Merthegypetiship ng out
t he treat fént Thé magmo W ngmbhed oovardernantr dnvdméersmeafdhe bo ldingrpotGéh 6O
carrying et piplRe | ARLLbNINd GRC Lh@ErStRRdaRdeldie Setides an gafheRd A bl di ng
portion to i ch het'lalter .153 ca{t}g be f|.ttec1.lls E1orow czed to . the cartridge
180 in or 88¥1PY F&F‘?ro AP HETE RS ARHC RTEI R AT BS BIRSS BPEROSERE: heat er
may be sutheaioigingng solwbnae dieltirgeyl nt thhevelidpose of the assay system

[ 0135] [0078] Herei nafter, the action of the assay system 150 utilizing the
cartridge 180 will i .~ Af ing (| -

sol ution of nag’rﬁ‘étslhg\%%gr ? %’%gg%ééﬁ e??]heg%w ?dsn'?l g-ﬁg%agﬁr%gé’ﬁ%% g &%Hggﬁ rpt;f‘:ube

cart ri dge withohe pntigepziesnd megagiicsgticles bapheldés gompetedtachs movasido el

di schar ge@2i hélding aetdolindabditiog podthiniig, af ddbeling darbipo Py nfenmgne-Fbgliige 27
shows the_ pr rgéfm;gg i n : : it Z4 : ritridge. As
shown in EI llflgrdg? .. aftd{%hﬁ JllhBiT?]lg,%pt ?éﬂﬁﬁmﬁ%ﬁéiééﬂgﬁgﬂﬁg dil}ﬁ tllléjorti on
s sucked B eBtine HichUIRANE AMiEnEEM it fREedhallRg e aAY EREL oW ch t he
cont am naeircursfebauwadfahe hsldpay portidn pyf pipetendgm S0 toSkjeass theamntigss-hyumhnpl e
from whi chyloheiC pRtREs NBith dAsrAgRs. I BYOMRAinkSuliafg BB ih R abbing d

hol di ng porlt on. .ln the third hol di orti on, & m xt.ure of the nCFtI C
Dor i op o SoniS sy S diethet e o el raniel AP Mt o pbikip PPERE | S
punped annaguetiepartiplep e behrixgil peith and hiogogaiaoasly swsirandgd up then labgding ur e,

t he anti gesutionndA fragsepdndingafdrierhapleathe obefpadatgstnbiyntihgllovegnetstaadd: put

into a foyrs ol di.ng portion... The ' indi.n t '
parti cl es%?s@vggrsh(eégn\%\nnt er%dmgstﬁ%%gthglg%?& ?lg‘ﬁ}?%ﬁ‘lg %r%glﬁlﬁelgl?%u ?%’%hg dltong
portion in advance, and a m xture of the washing solution and the antigen

is sucked up into the pipette chip. Fremthe mxture



sucked up into the pipette chip, the antigen-bound nmagnetic particles are
separated by the magnet 151, and the antigen is put into a fifth holding
portion 182a for detection. [0136] Figure 28 shows the assay step:
in the assay systemutilizing the cartridge. As shown in Figure 28, a
substrate solution is held in the fifth holding portion 182a in advance,
and the substrate solution is reacted with the antigen to cause col or

devel opnent, thereby detecting absorbance. Wen renoving the contam nant in
t he specimpdto ihe anhgecase where it is desired to renove the contam nant
'containﬁg%bﬁgfhe speci men using a nenbrane, affinity colum or reducing

agent -1i billzed gel, .a.pi te chip,having .a menbra i pet hi p
cont ai ni ng an a‘g? F‘?ﬂ%’@%‘#ﬂ%ﬁo@r aﬂegﬁhﬁéﬁpé:g%ﬂ‘ys ( Omegﬁﬂisﬁaél%a(ﬂlrcé %(ezc:bng
agent - i mivobial dezteth peeiodiaf time, dbchauspensiathin the xvalled21 Balavlytsuelad whte gci nen.
For exanppipett@ship IBown Affer thgsisperdon W ieiRViipgtet dhép SONthanhamet M ont ai ned
chi p 190 ROV VR Sheo g oo (3, Pand”phe” AR oS Bper i BT ©
speci men. suspenskins hojdyarej gonsyaiged 4t (NS PSS urAisFasestipBH S the AREEEEhNI que
of renovi patitlee t¢ avtiichrilieaatizynre-hbdingsaaipody st énurkb Cheranataordertdetoces of t he

system Caﬂa?ﬁin‘g”ﬁ{tﬂ%ﬁg—boﬁﬁm%Ya]gnetic particle$NUshe Sd1GHAPHBLD G RN HHeORBelidtat are
required in_a g\r(?l es of StCﬁg\S'l ncl udi ng thedstgag éj{i{ gor%tgrea}t#g éhe

speci men APy OPrEd M2EREHORANIATS 4P AFRO M0 dFCIISHh IO e et g 8% i dge
180 i s nothetlakkling anhtileodystisamd syeghetm dBGcleprapmingatic pipatte hhip Say, users can
sa?/et ?ff0[60t8bP pregare a sol uti onf oI hmagnetl ;: part:ccl ﬁs, a washi ng 150
solution, etc., ,and_conveni ence er,ation. of, 1 ay. S

can be inpr QvedA%f’bi}gg] as rs_jhown,"} %lgtuﬁee%g?r@o |en%13ftt%6}6{9e;§b ﬁlgn %hreeté?)%lg'{gmnt i's
carried oantiiodyrheundgnagnetippyaicies bemgohald, iy pentipdled te e e vedcio v et novi ng
the cartr hélgtg awhitendeslugant athedhagnet Mo, gribditally meo vied alvaly dfiem oife wipetteyi ng
out the PLELT SAt IRA b SuAGnd 1BLSH ENSHENReN Al iXATR Syith NcPLBLE AL Ment
of the spéctnen nay be carri _&u by fi1 xi ng t he artrl,dge a% rrgw (g t he
pi pette cARPody-tonad Heagnsin particlesr(eeg Famiretl(Wer (Ihg dpdeding AntbedY-PRYnG§ xi ng
t he cart r hdgecticddpatigieerase canhghue aehiordr dmildesi gt toichs yadready-desoribétht t he

Lo pr ovi g g mBep. o Ak BRZ he iR thip S0 Rildpigiie 10! orRE RO ant
provi veni S SYsS . [

2 above. _ THEMS BT GGe SBIONET b AT HE MhAMATLG peltinedhsbsa i ifRon ( no

subst r at e asdh detieotipn gethédsaribped heasinbriew i(seegdrigwre ded)ais staeédcent ral portion

and the hpbekiing portion to which the heater 153 for culturing can be fitted

is provided at thg e 1 [ A 11 ed I ﬁlEthf% rder

of the hol ding, %rbr,ei,eg( 15?8?%64 %&Vg’at?’f:?%{%%hél Eélﬁgltes P?Rrﬁhééggh?ﬁér eto. Engsﬁre 29

i s a scheths pEiggndy immobilizgd tare apjseth Ainificamssimen aitse dhe pgAtmsph e S as :

shown in kgevad o2the ddneanfinmmtoraliowehes antitaldlyyto dbireingeabe detjpendambater thae

structur eug}llilﬁttﬁlg l%eﬁﬁg gﬂﬁﬁﬁ{nt O AN 1R E ANLIFAHIR bSudP W kR andigent he

f or m shown ure , hol di n artlon 202 to ich.a he r~ 153 can
b 11 ¢t ot Hoveyer Pt ardctatbelng S ul sl ed Biefton Tor Sl of i dnisBhab vitg o
hol di ng paoragnetic 208islesi to whbich the serizgmedeleling| antitodyi andnéhal antibedy e, s
provi ded atndoBgizeNch RR%AheON. By suitably changing the arrangenent order of
t he hol di ?rti ons in this way in view of the content of the treatnent,
the treat of the specinmen can be carried out npre efficiently, [0140]
Furt her, inl-2h8iranisoerurelabeligsenstivacstemele, plurbtysef ProAT antigrigistheca
parti cl es phgaliglod ahtibddyeintmotdiized beadst i on 182 in advance, but it is also
possi ble to useya.pipatt LR 4 i I i ticles
17 itPnA8 IO?L@%“Q’ 4 Iélg%ﬂt@tagﬂg%ﬁ‘% (Bt bRMBEIPANH ifs REh!

is held in advance or. to . . , g a support for adsorbing
the cont afirfarodimentra Wyek 2 idyality of yBees Pga’ﬂfﬁe% AFUraRPg aﬁfié?l?eé%ffﬁte%t to
of the spemiarenmill ba tikicsbedse Figute i 3l rshquwsr ed homswassapl ysiogpamyeantigen
structure (o, 408/ RehiinghiRAr hibens A hB&nCal tripslge2 £Oh! GaRPAINAGrResUCh a

pi pette chip. [0141] . ... . urther, i.n.the explanatio bgve, th
cartridge$ @%ﬁtg"ﬁ‘}'\%‘}‘%mh%aﬁ’émf 'qu%tthp&ﬁinieglnm&%? gﬁﬁla{ ﬁgépseeg%.lﬁﬁ a0% iaﬁ)ﬁhiSO are
i nt egral | yedamdnvgppps texehigh iahi aibodyitageinet en rodgaw & mpotbzehghadyaee t he
first porih&einiRd ARGhdi® SEeRNBodLihEkili&Bbeds )badf spacdrybeaasTi natdch By

i di h : i. fi . 1] .
R A

- portion, the second portion, and the conbination of the first portion and
t he second portion according to indivi gal cases (the case where only the
treatnent of renoving the contam nant fromthe specinen is desired to be
carried out, the case where only the steps fromthe | abeling reaction step
to the detection step (excluding the pretreatnent step) are desired to be
carried out, and the case where all the steps are desired to be carried

o, o o v . - o o e F ~A A/~



As anot her exanple of the present invention, an enbodi nent in which the
present invention is used in the field of nucleic acid detection will be
descri bed bel ow. When a nucleic acid is extracterfrbriva- specinmen and the
extracted nucleic acid is anplified to be assayed, as a first support, a
support to which a substance having affinity to the target nucleic acid is
i mmobi li zed can be used to extract the target nucleic acid fromthe

speci nen, and as a second support, a support- to which a reagent for

det ect i ngancheth?@r geadnueiceiacraaged ins 4 nﬁ!ﬁol dlppgdtheariulre  usRekardingsshey t he

t ar get nU@ﬂtﬂiO@y@lﬁh@blllz@d tHehgs, aB6 A armyie! 6nﬁrsb@ﬁ@é(ﬁiytlhﬂncﬂh%dolﬁeadﬂmtd ng the

target ””&/'hfchc st %dtmohgqs ifhROB e, 35!2;‘801?& %ﬁ}bk?odg ﬁ%trﬁoao‘hhieﬁgbetapg 7%“?0' ei ¢

acid using

present i Whehta %ﬁomdqemtbaés ISametlelg}lléefd 8P B 4hirdh gntibodygmumabilized heads 7§ to wh| ch

a subst anedicdhayithigl ahtibodiyt iy mﬁncfblbzedl agi regdebtival glpevidivheds uhginanady,amdi or

| abel ing phg fe@x& %eoain%ﬂhél}éli Y&{%H aﬁlﬁbﬁgﬂﬁﬁoblﬁzédm%'s'ﬂz@@ %Mso@ﬁch
a

enbodi nent o resen |on treat inclu he step of
extract i ngP¥ed Gl dPel? OREiPRE aFﬁggefrFf‘r“étO My e i g]aa

pr epar i ngandia sseccmshssuhlppmqerb@ds@m;besoentddy carri ed out in one system

Her ei naft 083 he step of detecting the nucleic acid using the present

i nvention wl e describe 0 is.an ex l.anat ory

dr awi ng 1 or schi e e @M&%Oﬂ%@ sgtigs SbHb SrispiEAHT B AL oo of
a nucl ei cmeEndng perios @peéhtwem) too bp meqymiesk porihomozzle @f dhel aeiamﬁyﬁiterrarlfd t he
det ect i onpsiviied, ARl th Wweriend i gpemed 36 that A lighel (Simﬂiee;ﬂtlfddrupae&ﬁiay;tdh@rg&dt ar get

nucl ei c ag| Sﬂméé Hecﬁan?&n‘?l?s ?%olvﬁfé té‘iﬁé Q&%@‘fstérﬁr&?h EPeEJ: véfibl ob"eRAD 4 e

speci men u a suppor ance havi ng

af finity heuidianbgsyeediyeing er erwrgeéi PROBF RNYED, Separaslor&"emeblhéatlon

pr epar i ngtubeSOppamted sethomdzdeipport) whi ch has at | east one of the function
of haV|ng(ﬁ%ﬁ nity to a biologically-relevant substance and the functlon of

Iabellng | ogj cal | l evan bst nce iii), a .| abel i ng
bnddet ot ing A8 ShoERt ThuEEHe BHE Dy e oy Sperbls o cBRa fetigr t are
carri ed osgparatnd/ipmebdrzatipy tubee/Opis emneaﬂtedémasm(ll )2 e dn pgspy sarapleondhest ent | y
carried owkll mhevrﬁdmeﬁasn&enlsabﬁaeded th Breatr¥@td sudhQisRE@YVAeT o Qnidifinass &y

system by seked %pl into OET%SAntgen SBQS rgtﬁ)orfwug(%%l{l?a(f{olnng% %bgﬂst %‘ Cdu?& %n@%'ng fro

speci men
(al so ref é’ﬂ“ﬁ@deﬁwcﬁ‘éely apPEepaRd pytheHirgty t PWd’Oﬁtf‘Qn@tliiéo H@ratnrlewes ad ¢ he
first supper trappedwby clie deqalsobl Teand r78pf MGidhhehenfist @b chid iadtibsdiegmamdbi | i zed

(herei naf acid")
s fitt ed‘f?*‘é,mf’ﬁ%%if‘i%@ei‘iﬁ‘?s Fg‘*g%%‘lhge it 5o AR U e 2RO IR Bﬁg‘%“ﬁ% o the
pi pette cﬁﬁﬁegﬂﬁm x &4 hEMg&grt ?I@HB%?FIév%SC?%WnngB udiei ¢
aci d. Aft entibpidyiimgnobilived tbaadpets, MGeh@i’s. aci d specifically binds to the probe
i mobi | i zeghgsp t he magnetic partlcles for trapping nucleic acid and is

trapped by the etic rt| rtra ng nucleic a

A magnet is nnvgg%£8VBH8 ﬂ%ﬁeg%gﬁtﬁgm‘%?ﬁﬁ&ﬁfﬁ'@Hé‘ﬁb@ﬁ% ?ng%P%lgk% for
t rappi ng ARRSITB¢TE 2 Acedsteralingd mmbdnefttineger Wasbing soluindinpingther tedlng0 sucked
up into tkekei pptahe tiehfift toahild biwebotagrainmabiRaktticad €34, f76rant 78 ppd wgstredc! ei ¢

acid are Ganghfaing u&é‘zf(ag S?eep%&ﬁ?%mepmﬂ Shitd Bf?ﬁﬁo‘?ile%mn?ndé;”lb%'q%gdst he

rragnet| C articles g are const % gnet
i s moved dfhayoragnTthdewierer shd cfolheentigen spparRtieninamekihzatinashicag’/ Gt uti on,
and t he magmetsed simuare tnayvay-latieheg elutie@l elxdd no tdnethengwell i 84,pantli ¢chees f or

trappi ng @h&c}ln’i‘é Bb@lﬁigdsdh!il‘icﬁ‘n fsfyﬁcmslm Hﬁo %HH &Htig@ﬂ seé%l?ﬁldmm}ill?zaﬂ@ﬁtthlgé es for

trappin she t|on nd aft r t hat ,
INSENG o R e A MR S A R R
from t he wemgesppidto thpaespeaivesintigérsithdspimbtodheifirg ta thirdtaatigedien ard mixedaci d.

[0147] 6- ZVhedt er@heof dﬁ& enwwngwmlmonf oris desiRkéd Ndupt arlﬁl@t ! @infigari d
obt ai ned to detec$?qhe extra e%lcﬁaget nucl ei ¢

acid, a s&%’&o*}t{"“{‘mmv% c%%‘ g h‘é’%t ot 9“?%0
bi ol ogi calr¢5§?€¢te1ee47)ék§?n%ulf§t alm@ ah@guaeeal g aftele ceirwnegqueéwlyng épegiztht
subst ance disshdrpimgbof itlze dnzyn@tabpiigdolution 4 r;ﬁecdaeéreﬁﬁddonumbert be tim¢sged

nuct el ¢ Sl dyink Dl 96k R BLC B ke i S EREh et AN, AIR Widad il

| abel i ng ne an a i cation e nown

as PCR net hod, PT-PCR nethod real -time PCR net hod, LAMP nethod, RT-LAWMP
met hod, | CAN nethod, SDA nethod, RCA mpyhod and NASBA nethod can be used.
There are various techniques for performng the real-tinme PCR nethod, and
for exanple, an intercalation nethod, a hybridization nethod, a LUX net hod
or the like can be used. [0148] For | abeling and anplifying the
nucleic acid, a solid-phased master m xture (MW) containing a probe or '



In the present invention, before carrying out the detection of the target
nucl eic acid, a reagent to be used for anplification of the nucleic acid is
prepared in advance, and the reagent is solid-phased and held in a well. In
this way, a well (second support) to which a reagent that has been

sol i d- phased (hereinafter referred to as "solid-phased reagent") is
imobilized is prepared. At the tine of anplification of the nucleic acid,
a buffer solution, the nucleic acid, etc. are provided to the solid-phased
r eagent , Mush@rthué@emqugesaﬁun@qufbe@és 74/ 6ofnd: Hetor whigh thmaptigencangei d i s
started. By éiﬁyﬁh@ 1@bdliag aativedied e Houl@St A8 sRowd ik Figuad 21 (8 dfierBvaBhinghe

2553 St R bicdeh BOSHBL GO ARSIARC! & AR S B Dol gl Jheeey

sanpl e, - aS|ng
the r eageh@ldimg %atbsksaqetspmpaf qnd 3 id?ﬁeftédl Stﬁhéeaﬁﬁb‘ﬁi pereinpelgyeiststarigd.

f reeze- dr tledexptantien elsivee thesmixngre @f ek 3 apgbsiafpho verpemnt-labélingoarkibedies ¢ ency
can be exas‘@t %pt alié}&a‘i%lyv\%ﬁiyrﬁmbé e bgi)extf&%néﬁaat 8bin %emse ih Syhich

freeze-drige or ex rne and e for.anplity t he target
nucl ei ¢ aditffrenifupes Siog 1 1B ?e%@re tre%oﬁ%thve B4 FEREFTHE Bnd
pol yvi nyl pigpreinsigiame Of onclpnptupcandhgisahrtgiop adfi 41 znrgne-tebeling pevibedydanst obe
are ni xed wa@EiRg RGth regpeek thhBesB B dIsBedenti@p). ed at a predet er ni ned
tenperatugﬁm%id the pressure is reduced. he pressure at the tine of
preparati ooling tenperature and cooling time nmay be suitably changed
dependi ng on t héhgs 313' treatingf thehweemmeneysing shaypetigeh sappestiesimmphiiziéen | n

t he presemibel TVi@NVHiON thel Bealls 71 Bf &idr Eot WhAiCh Shecdidfer:nt kypes o entidodehatose or

the |ike 'réspgetmg aﬁn&&ﬁéedaa&@&%ﬁdswaﬁwﬁ%h LR agmwgpafgt V\%]Bmtehe

i nsi de of contdi ner as ﬁ%
freezedri &ad MaRYUImS GRgybe dected aimpiliancapshy o83 adiifipBet BRI toarrdpee
i-nmobi | i zé&e time tddeteéat shechmtigen In thé specooeit.ai ner, providing a filmlike | ayer.

[0151] 6- %mnﬁ ep of detecting target nucleic aC|d The detection of

t he target nucl aC| carried oyt u he t e c acid
nto a vel | havEhds AETeEPl S b Heatt A Thepd Tt b e thliyE

nucl ei ¢ aegainstnthe anHgensedre mtnh’-@ﬂu@dg?é@ Q‘?U@P@ﬁcwa]@lt}d? mrm@n thas heg b?fﬁe pr obe
cont ai ned shlﬁ]eét@@tosﬁédtlﬂerﬂbmcbsrr@tﬂG%tof a@Bftafneiht i@ HHRGntiBod i Bee WiRb

possi bl e. 8{ %(15% 1id dt?xgn m%%%%r | nQab[eHgﬁ nﬁtﬁtgzoedle%ea’re LJ)!.H{%QS%E e?rhg ?sr ustu&e like,

t he target hucl

nucl ei ¢ adhyd lacpﬁhngoéob‘b‘?%tl n@dwﬁ‘{/eruéhen@rdef o @%W]SI 8, ngf hmifed dbgeticeFpaser:

m cr oscopexfapleng @arpoissiblgetosgerfom astep elfetragpting andgens aBingFbeads es cdnce

i nt ensi ty,e..sﬁrge bR P bRLRYLALiRhJMRMIh dapcanal yZing the |mage data. By
cal cul ati | uorescence intensity in this way, the target nucleic acid
can be de [ 0152] Next, a systemfor automatically carrying
out each df2.thmectibovepdescri bed steps wi |l be described. An assay system

for ?ut Og?tl cal IThe GatitisnG WHichtthe eabﬁﬁem)eﬁﬁg Iahe@bdaésogxefwuadm@ na?ecass?y
sa e- opnt al,ni.Nn ra (0] Cl n e
P RS sERRRSllRish Lo DRI Ing SREUIED ARS-40" A g fot 8 0°

nucl ei ¢ acl’ ection ara and
obt ai ned absaba@anqic as ot lﬁ@ ophe Hmnﬁ%&trh@detmthnrﬁéen Inktée C{SGI”JEIC antlgens The

assay sarrnlree}aaaéaugihglﬂmeaébbaéaémlbémmagﬁarc a1 #nd Ada&tionfsep i elettang a
SpeCI men Qﬂ%r@a énlels a lﬁ%leﬁ'ﬁk yftl{eegrgt 'h seh&a{lgﬁlmunhfzﬁqonhﬁkg'\9@1 Be

speci nen, tal ned a user such as a tissue, a ce and a body
fluidis H@Wd‘e @W"Fﬂe specinen is a tissue or a cell fragnment, it is
pref erabl yO@%ced i n advance. [0154] The well for holding a reagent

has: a pl W@ll'f))fte@tﬁod’ﬁllizﬁ] aa@iegebgﬁmre@laed el a6 ?nt for dissol ving the
speci nen; nagne he dissol.ved s&e0|

and to which a fﬁhw 3 éeeﬂ %féphyreéF‘HdP}ﬁ%‘t‘PB Hs. laf GEAMRIECT HEl A ey
i mobi | i zedrtien whigharadiaes honsslerodianvalgwithe hightyflex havipae spesifeswayelengsh,
pi pette chy ﬂ’ighta@ec%l\uﬁg PR rticR K¢ h fr@crens:@pefeahgmg ﬂaiaduaamddn@ohhahé argtnet

nucl eic acid,fromft n tic parti ci i a b|nd t 0
nucl ei ¢ aci @iy %mon Vl% eevteg THE a’rocefm%c}rgllugwm&’dpr Ehoas % and

an RNA i s osiuitsd tfeam fthe Hehtheeceivag n@ﬁonnépofom foneexapple, a1b§frr HE dlatry of
speci nen. ¢nQdsid intensity datdfeec.wel | for hol ding a reagent further has a well
for hol di &ﬁ)solid-phased reagent for |abeling and anplifying the target
nucl ei ¢ aci dxtracted fromthe specinmen. In the well, for exanple, a
buffer, a priner, a probe, nucleic acid polynerase, a distilled water, a
mashing solution and the like are solig gphased and held. The solid- phased
reagent can be prepared, for exanple, by m xing respective reagents

toget her and freeze-drying the mixture (freeze-dried naster mxture).

[ 0156]



The target nucleic acid can be extracted as follows: the specinen is

di ssol ved, and the obtained solution is mxed with the nagnetic particles
to which the .probe specifically binding to the target nucleic acid is

i mmobi li zed; after m xing, the nagnet is used to constrain and separate the
target nucl eic acid-bound magnetic particles in the pipette chip; and the
separated nmagnetic particles are washed, followed by eluting the target
nucleic acid. [0157] The detection apparatus carries out the action
of anplifying afd slevectinngigure 2Hgpgethenwipettiec chipi §0ekhpldug edie f labelinghe
speci men. arﬁ%oh?—%ohﬁ& Bﬁgﬂéi@ ﬁhﬁ‘tl@é@is'cﬁﬁiirﬂﬁkd ﬂ@%e%@‘be@l‘ 16 tBE Well &7 Hcﬂ@ihg thgm®e PCR

nmethod is ex atio e tard | ei c_aci be
carried oth”® ﬁé? sé)fh{t}‘i)él f?\gge L%I?]ipego eft FiRR< ur e hn% Pn't eers‘\g/j\(/jel ‘r
hol di ng asuhstglensoletiéwoinlithyy wall e theeamaanptrrM P@andh@WaYTffﬁ@ndﬁlee@‘@tFlbn
appar at usch@snferene@Gifi thé he@iigipdekonf Of tlﬁupipetté caipl 80 aopleichsec diel belige

tenperat uf e ‘{&:),%%LHE ‘I{iagR&Ect gagnclfeg rb{ﬂ%été Q&;} Elfem%lﬂ'fguz{dglbgfi HBEnd

reaction con ration,
anneal | ngMRABCE PRS0 JRIkEd oW“Bf th%é“hﬁt"f“’el wlutiong  cAfehelhf o fabglingd| v
carried outibodfit@undmpghdticatriides ot miked Wathglet substcateisclution duckihg up alee | ed
target nuglighte @R Belpdette rcﬁﬁ!>I ﬁi &fh d&&{arﬁf@mehﬁmﬂé mo ak RLieey RnBenal i ¢

wave for excitation, or,a s fate Solllmt')O uorescence reaction is
Bded. andobharPieHEemiFgb VRS B 1iks: dNSTEn e Y Roia O (Ho | | ke,
t her eby détbeling agibodz-boundymegnaiisl rarticlescird dlspmedsllomogeneouslﬂerIeuthlamaefr a
nor e specite lab@haiBo®-béiliRl mhetic pasldstad b s T@bx\fﬂohklybeadﬂ@‘ﬁﬁlithbl@
Figure 31 i,s.a top.view of wells for carrying out fromextraction to
detect i onSUPUASOME Bet nucl eic acid. As shown in Figure 31, the assay
system 480041 the target nucleic acid has treatment lines. Figure 31
exenplifies 12 Theddbekng ahtibvely-Honadnsaghetis particleatrerdacted vetib(i6 Aubrate

twel fth tyeatne FH dév‘eﬂ) %ﬁg 0 85, J)?th@: @ﬁb#lﬁ?@o &hd hiv& thiteRkr @ﬁ%evig {h%%lcéqg'?hé 0

500L, for exa a speclnmen
hol di ng a ! s@ol‘s\/ Hithom light ﬂ)é’fl AWHE § BI?eCH%I H?H"de%ﬂbu?rfdegbsgmaﬂf‘? on; a
wel | 508 floredfos dq:tngedragmemtbatpmthel wbeef a test nsthed dn whichrroludiingscentwtathi ng

sol ution fomagiRbadot Iaevewvshehqua@l shcﬁxasr @U&dtﬁer amom smmmm apgd a

washi ng sal u i.0 pette p; ﬁ%

el uting s6My ‘WSQ ?gﬂ“@qbg‘?‘ag PRY Phig p[r%wé%(i 2, aa‘(’:vl‘a%rfa Bsor 1?‘%@ agrr%{:]netl c
parti cl espravidad to mzilcnu&hqlémgmm yhhmlemnﬁtgc awtlcl@g@aa/ disghgsged fogethgi ch t he
nucl ei ¢ aelith MasvABAP sekitibAStE@d fupoii thd BrevRRC isEB ottt Pibts ciip tntb akie

hol di ng ahtagid' 1%’1@92?)‘8910%%&3 maghéﬂc salrQlled ﬁ@gbni;ge m%smx ﬁ;asbnﬂ,a% aand

detecting acl
first to ﬂ%l“?%%n?‘?'@étlﬂé&tso urlﬁ%gu@w&lxcﬁoe@mﬁw Iy EHQY) eseelasﬁ ng to

t he respedionyetht r aatzierntd hilovesths0@AghetiSORikidese torobabine puminestedt;i and he
l'ine diregijgesR né@ﬁ’tt the RPN £ dl%@xsf%g i€ 10d 4hifg aft o‘f&'ﬂ@@ltﬁl@asﬁhh@ dkvice
suitably fitte he assay system 430 has, for exanple, a shielding door
for isol atsF‘HbaS {1 -arranged space fromthe outside, and the wells

provi ded {@0%Me first to twelfth treatnent |ines can be shielded fromthe

out si de by.1.hi Betebiic ﬂllﬁglgdd?ﬂl’gen sdpatdionnplodiakii®nuabove, the apparatus
having the 12 tr e?téxgeghn 1y 1%ur§ %_}ge)e)\%,%npl Iﬂ;hlll%ﬂw (?fuz;n n;gggs Qr%ni?a%’ge? usﬁ)rg qfL ment

lines is not i |nes
may be 1 @ntigen gppapgiopfimebjlization apbet @ﬁéhee%emb.sw@gfs ithgy PH¥RIItY 1. the 0160]
As shown iantigérguiae td2detédiel atss dynesy ThemsshyGybias af tentreszht prvesésshasga uni t

532, a chi Fg@ df l%t Fr%ﬂiqd’t@n éﬁfm(ﬁ%‘lwm@h %éd?at@%ﬂlt a ‘ﬁgg fid hﬁlnX%%@Fe@fﬁc
dotect or SSelAERARPEIIIY 8T REAN 85508 PO AF &) irervSus Ishh Napdrafieeh

i nt er f ace b each of riigr hgmt gradfafies Jjortions via thit@nGgdnpsepesitionommebhization er 534
hast mJlt Fagh% , ta@%@ﬂ@ﬂoc@éﬁ? ctfcuilf whith f8rmablistibe nﬂ@l%ﬂy'dafh W fdrhﬁaﬁh@l?eZ' $ [ Sd
controlle Qr or. a;s n ax an
oMt 00! Lo Smising B Bl 2D ou e RS R OIRR ik rePRERe sy gy Pt

ar r angenerthe Biwessnd off thsfantigen tserp@eettmhmmqbﬁ@gtlom Hebe 2% i§ Wmessedpwhﬁxw%t ely
per pendi c@eafoldifg tHe@uBstiaSe s6l@nsh, aRPiheXiibatatd PR hdked Qp tikte tigh aneigkh on of

traversi n%e]%aqgttl mliﬁ?xﬁoblﬂ%%ohgglg a>/<(5 S guc'k@ga\% @Ealtafér Q{BQ&’ t(e\'lé Rfiof © 2

plane made HEEXTE an e ‘axi s e speci nen
is started and each nozzle is noved, for exanple the nozzle is drlven in

two steps, i.e., a novenent on the axi §3X and a novenent on the axis Z,
thereby carrying out the treatnents al 0ng the respective treatnent |ines
500A to 500L. [0162] The chip nmount controller 536 perforns

attachnment of the pipette chip to the nozzle and detachnment of the pipette
ch| P fromthe nozzl e. The ch| P rmunt control | er 536 has a grl pp| ng port| on

4 . .



[ 0164] In the opening of the nozzle, a pressure sensor 582 for
detecting the pressure is provided, and the pressure sensor 582 transmts a
pressure signal to the punping controller 542. The punping controller 542
nonitors the pressure based on the pressure signal fromthe pressure sensor
582. In this constitution, for exanple, when the tip portion of the pipette
chipis imersed in the specinen in the well, the pressure detected by the
punpi ng controller 542 exceeds a predeternlned t hreshol d, and in response
to this, isherridi me apredetefmigiedmambesof tignes rio tsuligiendy tisefosrara, bwinescentAl so at

the tine @Ectﬁ)‘rﬁcmm ughtarreladﬂm%hgrs@ioﬂg adf thel Oght! RReRTRS puftR S 60 For582
const ant | é/ apil NS rr%\h edtsh)easq F%JS @5{%‘% anﬁgo(ﬁh riq&gmeraq)eggg?‘{ old £ R42.

Ther ef or €] cBnt can co ’t he servom)t or
with hi ghT%rckggmaeématrqn mqrrlenwﬁébr Hghtireeeivips gomioRs pie arr@n&rrﬁ ©rbetapoRsdpet t e
chip is afotcachethee i th@htibodtimaioblizad begdsaidd 76 asd Mér gi.ight flinesfiiam ehe and
the flui dll@lﬂ%?(ﬁat%d Jrﬁgnst 9?§?¥ct1 Bf]rgéélved by th llglhpretcpl% réét% Vlé(ﬂ{e' ous

control rans ar store cor e se r vra
the oper al?fiag?r T#n{erpd 8 1Bhe a%tlﬂ?BnﬁePHPt’%‘r/H@?‘a iz "I“B‘éﬁr t h

devel opedoutputt lsngn&Al\frcﬁﬁ&;heahghttﬂweelcegtp@dtiom, obes%qamgleumbsm’bmecdﬁttar@ s each
portion Oémishen%%a@sytymﬁat@?mﬂ&@ chas e0the Beddie74C PO bAdYS RIBEH&aIM devel oped in

t he RAM @)393 es of treatnment prograns to be stored in the ROM
550 inclu ](1) a first programfor extracting an RNA froma cell or virus
and det ecfApsay sast®@R product after a PCR reaction; (2) a second program for
extracti ng-jaidNAnddsedn Hsteidd ogi cal sarrpl e such as bl ood and detecting a PCR

product after cLi g

Dl asi DA frobfGUBChar Cerh i 48t 20 kel o TRErAle SORRCRIIRS,
panel 552mdiﬂ§plf(§y§rei“1€et#$ Aetpsciesn apd 58 ﬁ?’@W%Pé%Pyt lepne fors erfonmype dfanpl e,
the di spl Bymprneiay5®2 den spécipemypretreatedintyerthof ptetrmment mpeaysi rpdathet he
time of eﬁﬁﬁl?ﬁé%}@ Y RfaRUphH 'rﬁesaé:lagchﬁg {Eﬁctrr&r ﬁ@arﬁlalnﬁvﬁﬁtécgoﬁtrﬁ"éﬁgs ale?er

suspensi on 0 netic artlc es punpi ng,
t he anounfSSEHSHETS ”?EEoPrﬁi?n HYCHUR é‘rtﬁﬁﬁ a“@ﬁ‘éteﬂg‘f‘)é“ gtf %%R/%ﬁ%‘"& a?H”“gtah e

pi pette chpepimat to. theadetectihe stepepnd arbiclogichHyrrele ot sulistases ipyhet spectiagpl ay.
When set ggnbentetectddeadtBmafi@lyt 0A|§ ealfeB@y GREbridel edbot@NreRrdatpangddobyhe

operatrono eratr . LN ries
oer at ! oneflschiinPOEh A R LLPLLRTE 1ftns HOAE e el WIRE 63011 05
out, for Bhuzlisy ef vmwnmvﬁrth@aeay YR CorshiHtadraseogme taﬁh%ecrmhaaéﬁm

el ongat i opf sirBGhiigibrisfehdiERrésaetistap adehpasshpstepd. By timing, ‘a period of
carrying Tzach step is accurately managed. [0168] The magneti C
field control er 538 ages the pl ace nt of themanet 560 10, co t he
strength of the ﬁ'é’@ﬁcé&aa a%Pé‘F’oasptPE\We@Bﬂ P MY p&P té‘mc‘rﬁ“b Wfﬂ‘ig ?rénlbﬁnetr c
field confaaalrt ef tHe3Beseat applicatadt, yheotollhegend maax embodimynts rvdn Be empddyteHe

pl acenment (i9f, héfs r}‘@ﬂﬂg‘?pé@%d %rﬁtﬂhr@g’ H‘n@ﬂ%e@ﬁc@e%tﬁ)ﬂﬁ’a&% (BhAhg %agﬁetlc
ser vonot Or The ax

appr,oxi mat el to_a n which
wel |'s ar e PAHFIEH % a%&{‘ﬂ%‘r‘fy I{gﬁgbeoh%smcé dpetaﬁgoré%cé Zsrlrsn%é)%qr?zggi mat el y
per pendi c (i) mre@StfhetrpmaneandAremqv@lga penspecifip scagioe s Ué)‘flztnﬁe‘mrﬁﬁ@w@t 560, -
for ex arrplger, tot WEicPlaacabsdy sfaidsh ehenmgBpdcifibactivh Betodad anmbbidided;r(iit)wo

st eps, t s Z.
[orgs] | Mean® AR P b L oA S RUR A URRL L B B S
cont r ol | een Smibegyagaint dhemonspeciiiprgagtompBEtar it emEBRHiZef: Gp) & eaelbce s a
t enper at uteppiag estd oren® virgnp eroaspecdicsiegetadn facoom ttileingherpladticsensbrch5at0.  The
thermal sepsRfy 5a7g91ds§ tllleoﬁéﬁsﬁgmﬁé 95acﬁ§ﬁmt§v 1saﬁ%irﬁ(9(ﬁﬂiedt @n@ (\’/\Phlméﬂﬂ@ il di ng

a naster :EIX'[U and tran errperature rature

cont r ol | edeCREROSHIEY TBRSAERICE f&ﬁ‘ﬁ@ﬂ’a{aﬁ% Bingt ‘h@e (H“Clh a Fﬁ‘i&lcwe%r pacn
heat er 574mirebllzcdt eds Huj labadmg reastivhestopethe félifwmgri’dmelnem@oziamlﬁﬁ casf bQ he

heat erl ;574 ) @n(trj'ﬁ)hdb%ﬂn?)’ea‘ch&l ?ﬁﬁﬂﬁﬁtﬂi#ﬁ§nﬁgﬁ€tfc Qlakt@dle DAl a pipetté eRper at ure
controller nergi zatlon o e e
Cenper at arBe UPghBr R THE "RRES P i b Rl S Fhisp i PRI BR A8 e

t enper at uf@0%d the fluid in the well 516. In this way, a PCR reactron

whi ch requires gppdeRtiicd &ep fsraelecatiweeexﬁiixrg 60the means belestag ifet thie dra)ehilgd out .
The cycl ergafctlg’g%éaﬁectr&nefa ppeasvrreﬂ' (Ya GRS ?éﬁtcﬁgn Dieab QAR in® fmibnblie" MBI
denaturation s an anneal an ‘el ongation reactl ep, and

- the tenperature controller 572 controls the tenperature of the fluid using
the heater 574 so that the tenperaturesfecones optimumin each step. The
data regarding the optinumtenperature, reaction tine and the nunber of
cycles of reaction in PCR reaction are stored in ROMin advance and read
and carried out in response to a treatnment node sel ected by the user.

[ 0170] The det ect or 545 has a trigger light source 590; a |ight
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[0171] The action of the nucleic acid detection system of the
present invention will be described using a flow chart of Figure 33. The .
treatment program selected by the user is read fromthe ROM 550, and based
on the read treatnment program the action of each portion of the assay
system 480 is started. By the user, the obtained specinen is manual ly put
into the well 502 of each treatnent line (the first to twelfth treatnent
lines 500A to 500L in Figure 31), and by the shielding door, the first to
twel fth trasadlessmd o pipst GODA stlscBOdr the ébsting adeiddtf menst hdeteetioni IHeansAf t er
shi el di ngltﬂlzﬁghﬂaiﬁerti%tpaﬁ*@cléé’\@ﬁ(f E"i)lﬁertl%aél'g@rﬁ p}dfélﬁﬁy%@%eﬂoa@%eh giiflgt ect ed,

h i
chi ps. pr JOrg tesPE BRBRg RS e f Seo el e RRRE B8 BIeRIR" 00

to 500L dpe dhd v@hehrtgwere@btyorm RICARS, t e dyiectioemegnsh WHING s¥b| 9tigsn
sol uti on. seﬁéﬁaﬁ@n/ﬁﬁﬂnbbﬂhﬂgxcmf tubBés proferabl, sdléedragnethes ipay tlselpessibiearoadded

to the eﬁ% agéé Whéh'hﬁg ﬂ)(gﬂ él% [aQ%l]d:%hg reactio e’glflst 1%1}25 IH%ﬁ%tt re to

which th ave iS su C|e usi ng
t he magneRartig Pﬁeah‘b@n@PF%e sam ped &8 3rlabemgsteagticegepps vH Z‘B@ ﬁ‘é‘t t%tl%?ﬁ. pto
di schar gesepmgeeisaoyilizatipn duico tHeweut simeahsf casae apipebangsm t dfechinge

obt ai ni ngoett\bgemg dite dﬂﬁf ﬁﬁ(ﬂh%santhd"@E ﬁﬁtlbﬁ@mhﬁ)'bgﬁhtl&ilﬁjb@t@ b@(%l'ttgclﬂzﬂs

b d. Th bt | di | 1. hol di
IR s N e ) Redpt PBei hipe ar o
m xed wi tdndaa seqrde &urithg asogan mnraﬂon/nnm@hmzagon hbeboa g@rapidad toHbe tasgayet

nucl ei ¢ agis@nANdrHubeit 1 sﬂib% ﬂosde‘-éiglnralt @chst &(ifpés bh@ssﬁ}epﬁtéiﬁsl dpefdhptonon to
whi ch t he X gm%t aﬁog%nfttllle ng)? ﬁﬁl% 9&%@ gg 11?% ?ﬁé on?eln?mil{tyth%t crlf?l% the

magneti c p
target nuERgian E’é?@ a"ﬁtgleoﬁftt‘éﬁtt‘?édm?%rﬁl dTE%ﬁtg%Ynﬂﬁﬁ"nt I%’E‘Ytbaf’r Q@td“h Maihe aci d,
as the assatybleanpdificdtnbecpiding tedie tparfidse odssa)etst difereinsfi¢reh partivutanky wel |
514. The |1 514 is dispensed into the well 516
in which g%%ﬁé@hﬁ%ﬁwlﬁ??ﬁﬁ%@l n advance to perform PCR reaction. In
the PCR r Q b5 on step, the thermal denaturation step, the annealing step
and t he el ongatFignrerX2as aibtdorkstiegasrdd anapsatsystem prvddeh therpreteadtmentistap of
times tg Qrdtaﬁ%eeotttm%dl?ﬁa ﬁ{e%blﬁft é}ﬁ%%in?éﬁ blre t&t@@aﬁemuﬁteygeramtmmt&ftterd
.carried ou pre r i mes r ecte
byt e detairg Tagaior B B GeRRRE" R A Syl Tofindy %%‘zpm%esq?‘#ent

| i nes typiuit éQ2, wchln@osxtlpgtcomsoltemépﬂtﬁcbmea@mrﬂontrplﬁpésloéoemqgee%m 12
speci mensc&a@dlBe 10/ Rerpsidiutk tcaneells| I 0f & gahpihg eoitirolltherk factimert hlet a
efficiencwﬁfI 113N ﬁ@ Eyr ther,

arrangi ng I&Q%Iﬁ?%ghf%egtdhsgfaa’ nggltlﬁ %rg rg?orf 1% 8 pﬁ E?ol di ng the
magneti c Pf] cles for target nucleic acid extractl on the well for washing
and the wel | holl# ctdp phetiomsomroller X04has intually Drthogmllabam@ﬁlYearahZI arigde

pi pette ClleRhoSRdn e uh hossn 1¥\‘cérlit§lmed|t@/5§ste ﬁjg togRtoranenohi¥orc amrnbaxdsur t her

short ened reover, since ch| driven in
a |inear ?(af’gﬁ \g'f‘fe apbroX|rpatsly ptahael%gé’e%?* Fr@ Riaks aréﬂt%f‘ﬁ’é’by Pfth%goél &eﬁ‘ff éVent ed,
and cont afiinaprreximataly berpeediaderdo thowgliplate. At the ﬁmtﬁt@(@Pm‘tm@ﬁt@bove

t he assayngy.id, gon bawiphg thd ol {srBedaedERttwbi 0G8, 1.6, £xRVpmtht @thelitts Khe

nurmber of tr o3 h%ﬁﬂ%hg{)t%‘%&nét§lﬁ}%alfe\ %%éngggeé Qnd aftg Jetttenp maﬂ?»z be

more or | &8sst thl ove, e assay system
havi ng t h&hal B approximaply nerpsed ICPL‘“ ixdapyslinlgs, but ot her t han the treatnent-
in a linepoo9Bashion, for exanple, a block for hol di ng the specinen, a bl ock

for reacting thg SRERIOTRN W, tttnt)n@ cBHt%‘leh dzrBA! bkCk@Ped. @ AlBfding @5 4Pl di ng

t he washing solutiqn for S|n et c pagti S, etc a_ bl ock for
hol di ng tH%erﬁ?‘eb@Pgﬂs‘a§§%‘¥€¥érFﬁ Tevia éheo‘P ?{“OI‘DO‘PP%@‘,?? &%’g@t‘i(’&ﬁ(’l %rolgTac??:I‘(S for
assayi ng tbeeleeplfiom g¢ RAMyELS tmR:AMI Id 6aendithaedntrd @rodekengranyit B& enmtzetged i n
a circul agadpabdrBbM oPlihd §stent Nl 06 DasddanLthel &ht] program devdibipddniarthe tREM

enbodi mena (gf the systemis not limted to that descri bed above and can be
sui tably h ed. Figure 34 is a schematic view of an assay systemin which
a nucleicl %(&9% can be pretreated utilizing a cartridge. For exanple, as
jshom_ [ R Fi gur eTB displat paget 20 Widphiys iRaisteqéredae ldgirediabioute ngera Eartri dge
in ic i r

| nt er at e RRr e APy o PRh MoAI? L EBELDE (i SR b B0 BN
cartridge in which the speC|nen holdlng portion and the reagent hol ding
portion are integrated will be describgfd. [0176] ' An assay system
260 has a system body 262 and a cartridge 264 to be | oaded on the system
body 262. The system body 262 has: a rack 267 for holding the cartridge
264; a novenent control mechanism 270 for controlling the novenent of the
rack 267 between the drawn p05|t|on at V\hlch the rack |s drawn out fromthe

e N NN o o o ) o, o -




[0178] After the cartridge 264 is | oaded on the rack 267 and
automatic detection of nucleic acid is started, the rack 267 is housed in
the system body 262, and the cartridge 264 is isolated fromthe outside.
After the cartridge 264 is positioned at the housed position by the rack
267, the alum num seal is detached, and extraction of DNA fromthe specinen
is carried out. To the cartridge 264, the wells 314 having the freeze-dried
master m xture are provided in advance, and therefore, after the extraction
of DNA, tethpieatesnt o femewAg hee capp@inant imihsHpacimendtime tosbepylpavedite t o
shift to dthel aextsugseasiyn St ele ma@defl] particles, the Mowsratesatnae tinde dfSpypgssg,bl e to
aut omat i Gl | A COISICREE Rl ahd CRChro Bl Lnk e RE GhVERIAEBE HiShifiel
cartridge g’, I'n the present 1nvention, a sinple and .conver ent syt em can
be provi ddé: apdhrtphdiser gan exntirarthesg items butlfedispliy eiVbheaced ontsmis: e

speci men desiredjtd beechangpietliey cpabt chidngsd by beeratimuof thefopernrtiec esafacy 182bst ances
is reducegpgf ore anplification of the nucleic acid, thereby carrying out
nore reliable detection.. [0180]. . Further, in the expl tion
Thove. tha_ st eptht Vi {1 SRieh 0 Ohine aseording Ok ProsryRreslErd B M £ om

t he speci hién tlommgeisreriadheutafyagxamniep véienoneubation ep pompd scrariogmehe
target nuBy ehingehch HasReEanedidie agduepelyed assay sanple are consistently
carried 4 HQUt it is also possible to independently carry out the step of
extractiﬂé 9 target nucleic acid fromthe specinen to prepare the assay
sanpl e and t he Bismyenstie pickk copgiofier HY maeages thyarlagageant pEthganagngak¥ttoon t he
assay sanqinerolsliengredpthf drthatmagppEa atidgasvidéds tothe mpanpiiap.of Tikualagreetgy st em
an assay 31§ u6folNRiI08 nEfruntls HAtoBo R GRAT R! Yodadazqaﬂé@w@ac £ 8k fhet he
specinmen IS he .the target nacleiC acid is extracted and the ay sanpl e
i s obt ai nBAENA]d0 &5 HEpasediBh? AISBRINEIHNOT Qhe SEVAMORYE obhaA¥RS &Eggiméanple

i s anpli fippdousiarly phallaued ei welailateampl imutwdlyi omhogenhlodndndic deiseét ison i s
carried oifprodithafXepBipkhdi@dar WaR wsll PlatSUCKr theStiHt &N th@nved: bl gur e

36, in a well tridge 6 separat,i on unj 15 i nt ich a Il 610
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the targef nucl el €0| ) e obtai ned speéinen is in the
vel | cart PPYBEE O thdKis £ cPR bF 63fgied o8h a sanpl e preparation apparatus, the
treat ment[0dD2} he specinen is started, and the assay sanple is held in the

well 610 for hoth leghptRBirdesolRATR Bas AN@RertING, SERANALARdr UBE tetBlmdl S

separated fromthe cartridge.body 6 d | paded on,the detectio .

oo ot vamapfls YBE OGRS BROKo RN o (RO B P i B Fibesiguisy

cont i nuoudloxdd) to madudediedi by etepwicrpeytes rsuppliadunethe Apmperatire corisdler 40l e i s
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and t he went®llen G dtegroihgitergperpiairgroased pn thecemparatyre sigraklpmtthelthegmalpe
separ at edsdnsamnt38haad adjustsithigeediad po e608supphia@l ®ttephemend 1360bt ai ni ng t he assay
sanpl e angyjphe step of detecting the target. nucleic acid fromthe obtained
assay sanple ¢ be respectively carried out in different apparatuses.
Therefore, the S ¢P spireffer i re RpPL21HS Aot B lﬁb‘?ﬁg% R |

i ndependemtzzte wh deteehahentvel the patie ehpf fromhéhelrozzdt i drheayyramatintscontroller

Accor di ngloe isgflicd RhagReftBhiviiicPis Rnlotd FhmGs ayelSpIaR 8, soRfeeRamat oaRatof a

second asgay sanple. can be i. Lately started nd .t herefore, the say
cample corotamBRBNSisaRefs RS walieted Fom, AR bt St diae AR E ho
det ect i onexshangeeottthe peetteichipei Eherehin maust geidialienh06 has 4 gripmrg pistien for
terf})OI’ ari pyipih@riee phirttashgy as@mptidp drédatdtjon portion for!ﬁr&ﬂhﬁ?g anBtHeh @ew f
expl anat i o : : : ‘ o

o | o pufReRC e, SEn WAL G BRAH bl B ZRif e PHAE B 0T\
group of &g §.rlprz?ff b@%ﬁ%ﬁrl@plnw%ﬂwhﬁf PIsEtigugp 37 detaphiedshhemi the ogzls
corresppnNehodemnkhnﬂzbdipmnédSnﬂknmasﬂ&yﬁ§ysienwﬁﬂﬂab@ﬁﬁmammwehekw acid
extracti opi,pRk Lhipn R2mehaw é}gpé’t‘ﬁlidnspc;rf-?mPﬁhéJﬁ&Q pfferth *&ﬁigtib HadQ{fithe;i(B]Bﬁil‘}tg' on of

nucl ei c acid; a solid-phased reagent holding portion 630 having we

hol di ng a solid-phased reagent for nucleic acid anplification; a
tenperature adjustnment portion 635 whigh is conmbined with a thermal cycler;
a detector 640 for sending a trigger Ii1ght and detecting a nucleic acid; a
nozzle wunit 645; etc. The nozzle unit 645 is driven within a work area 645
and carries out sucking up and di scharging the specinmen. The nucleic acid
may be assayed using the arrangenent of wells in this way. [0182]
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[ Probe and prinmer for detection of influenza virus A (HLN1)] Exanpl es of
probes and priners to be used include: Forward prinmers (InfA SWInfA
SWRnaseP) Reverse priners (InfA, SWInfA SWHL, RnaseP) Taq Man probes
(InfA, SWInfA SWHL, RnaseP) Therefore, conbinations of a priner and.a
probe are as follows: InfA: influenza A prinmer set and Tag Man probe SW
InfA: SWInfA prinmer set and Taqg Man probe SWH : SWHL priner set and Taq
Man probe RnaseP; human RNaseP gene (internal positive control) prinmer set
and Taq Maprtispcide up and a tyypestiop sidqudewn. wWihen thoppzale is movedhdownyastr i bed
4 types ohloagnhd asit iZonke afouat portioe fof akd néw [pipgdote, chipe Bpatichae oy theatozzle.
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cartridgeyfigfing R SaRY&t&Mand Q1BMHale screw. ALY sulifhlaRAYEsARSE TdRE thaSX&p! €,
the cart “égg%? 64 carries out fromthe step of extraction of nucléic acid
to the st

‘'or to the detection regarding one specinen, but it is also
possi bl e {®04trange a plurality of cartridges 264 in parallel to allow
si mul t aneous tr &hé pampingf contplier 812 hays ofpumperion®iisa pBysireeahdond 48, phdir al ity

of speci ' - L\ Yaie ik s | ble to knmr e city
and"Fo. pr SonER: LALLM s dthydidy BFIRL ‘i’lﬁﬁ%ﬁﬁ 8% W B 57
descri bedPEISHG chi BEacsd dai theozalsi ndhe nrunper4etas ol horsingi fernedidnteiz aci d
anpl i fi catylandricgl pigapton esiohythatnis rreasibhy/fuedrieas theghousihng teirpematourfer of a

m xi ng SObH&ringﬂthpisfté}ﬁ TGREdOYE IR FoRGldcRduiibfcd RABEME og%in GRifeact i on
is exenplified, Jut dth

t he present .inventio ot limt reto, and it is
Al 5o pobs PR ol IREOUL OF Hik REORmEP st 1O PRREbOBY AR
nucl ei ¢ adridingsofi thet Jeeomedtory isagrpitiofled dy a drive controlT$ignal utdmi the guimping
anpl i fi catbmrolRPPARAt WBhe tHehBisRMERERdtivalde it bedbnics FEBILAS k& rsuiedipl Br t hat
It CoMPri 383 hargd fe IRuRPEFTRE QAR MRL R T 1 which a specimen is held;
- [0105] '

In the opening of the nozzle, a pressure sensor 146 for detecting the pressure is
provided, and the pressure sensor 146 transmits a pressure signal to the pumping
controller 112. The pumping controller 112 monitors the pressure based on the
pressure signal from the pressure sensor 146. In this constitution, for example, when
the tip portion of the pipette chip is immersed in the specimen in the well, the pressure
detected by the pumping controller 112 exceeds a predetermined threshold, and in
response to this, the drive control signal is transmitted to the servomotor. Also at the .
time of sucking up and discharging the specimen, the pressure sensor 146 constantly
transmits the pressure signal to the pumping controller 112. Therefore, the pumping
controller 112 can control driving of the servomotor with high accuracy, and monitors
levels of the pressure of sucking up the specimen and the pressure of discharging the
specimen, thereby performing management so as to allow sucking up and discharging to
be carried out within a predetermined range. Note that the means for the treatment of
removing the contaminant is constituted by the magnetic field controller 108, the
pumping controller 112, the magnetic particles to which the antibody against the
nonspecific reaction factor is immobilized, etc. The means for stirring is constituted
by the pipette chip, the pumping controller 112, the pump 140, the pressure sensor 146,
etc. Further, the means for separation is constituted by the magnetic field controller
108, the magnet 130, etc.

[0106]

The action of the above-described constitutions will be described. When the

step of the treatment of removing the contaminant 1is started, the tip portion of the
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(b) a first holding portion in which trapping particles for trapping a
target nucleic acid fromthe specinen are held; (c) a second hol di ng
portion in which a reagent for detecting the target nucleic acid is held;
(d) a dispensing nmechani smfor dispensing the specinen into the specinen
hol'di ng portion, a nmechanismfor m xing the specinen wth the trapping
particles to extract the target nucleic acid fromthe speci nen, and a
mechani sm for mxing the extracted target nucleic acid with the reagent for
det ect i ngPiP&Ri chipelp 1EmAEsadain Ui sperimenad the orslt he Yidotrsed ORsIhstRTRYUBY : a
Mechani snyifedl ffuon Ehengressutey shhophils, thefgumpd | 40WBiactiviiad aABgeht kpecigedw ty -
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a mechani dsot hermal |y anplifying a target nucleic acid will be
descri bed. e Jar di ng the same points as those for the above-described .
appar at us[¥§7Tanpl i fying a target nucleic acid using the PCR nmethod, the
outline t her eof Afet la peeddiesained ednowndofdeitrei pasdesdefter |t}m |f<mrmatt1berebftha S
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to 700F |n:t%@mmiethe|nrfﬂg©€fa1li)alrstan\(stQéOthrdrthehangeportlmof@Ielmttm‘—g:h%em(% are
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hol di ng agy ddh“lﬂe”x%lﬁgé&ﬁé Q&cﬁ%‘tfﬁétﬂt ‘I%gb@uﬁoeﬁﬁe alfa d erHla{h%t r{téhetot ar get
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hol di ng aPtRFGE" Mt 8NP "att?r t&i ni ng sol ution obt ai ned after extraction
of nuclei ¢0l@8]d fromthe speC| rren wells 716 containing a dried reagent

(e.g., freeze- d!A'ﬂ%Fi obaagegttﬁe hQhy ammple§ i WBich e taktaRinalti ebehinedGh the
(reagent for .det dyet or det ect
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direction P, % can itted.
The nunbePagicles ppaddgato 1hier§égs'“ia£e %‘P&H“Opltﬁl glegt atbéor "‘%ﬁ"rdet{%an be suitably
changed. [OIB§] Figure 39 is a partial perspective view show ng the

‘tip portion of trﬁﬁs BOZRhPirHht sae%gmﬁﬁm@éaq»mt tHa rﬁtg%ﬁ@ A8€RE 1o fRlchexanpl e,

th I 2 / di sch
G R W ”ggtspﬁﬂgfgllgsggg ging a
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trigger | Ingﬁhettcoraaxftictt@rteswmﬁethé ea’atﬁbb@n abin@&Ntha M rispdceit Eéa@ﬂblﬁtfa@tﬁr tihe
target nucl ei el Vi nglea I |x%ht fromit rget

I"IUC| e| c aérlnHlO%l-ll- Sd r:hc‘rloun%éihe nons?ec1f4c I'eaCtl(%I]nElCtOI' SpCCl €n 1S merfﬁse a ar ound
t he punpi e BpesRE¢EC FS@HOﬂotaCfemﬁmt@ calnﬁdnsththla% aaalrl%tn dhogspecific
equal | y- spedeedn ifavt @t vedescerthingy. f diumhedf, blyhweparedizd theunidnetis pmiclelsltmw}ﬁdl to the

above- desgyd laﬁrt fe I%leofnor c&ﬁzlg;(g)%nd n@&%‘ fhc 4B ttlgﬁgh@r\rg ik 5@%&1&6%@9( b)

and (c) may a ntra
portion offOp§pse rcpse%frloa rré%rzraehs Cl%ty regl%g&ﬁpmj ﬁ%"rﬁ“ﬁ‘@“? ?aldgr“0§uck| ng

up/ di schanliy stgpsafi 61huhel peetrdatzncheofthz 6decamen po thei idealjnoassdy can bhearsigd rotindi ng
portion t Qerla%fvery%ne%aﬂma Orncts@ﬂdhrwcoavtﬁlagg@rtem cﬁﬂtbe%"r@vl@écpt()' wled.
-Further, as shown in Figure 39(c), it is also possible to enploy a
constltutlon in which a punping opening 772 and a POF 774 for sending a
trigger light are provided to the centgal portion of the tip portion of a
nozzle unit 770. [0189] Figure 40 is a cross sectional view of a
nozzle unit 720 taken along a plane parallel to the drawing direction of a
punpi ng opening 730. ‘As shown in Figure 40, around the punping opening 730,
for exanple 8 PCFs are arranged and |n the center |n the punprng openrng
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Figure 41 is a functional block diagramof a target nucleic acid detection
apparatus. As shown in Figure 41, an assay system 680 has a central
processing unit 832, a nozzle position controller 834, a chip nount
controller 836, a magnetic field controller 838, an isothermal control unit
840, a punping controller 842, a timer 843, a detector 845, a RAM 848, a
ROM 850, a display panel 852, an operation interface 854, an inage
reproduction optical system 856, etc. [0191] The nozzl e pasition
cont r ol | SVOBERXCH sece{he IFISAtBFRIRIGhR SPEcRen 1s)cagrigd out(ip aa%géﬁnceaﬁ & thee
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t enper at ufn@ LRy ICIESaﬂ;DB’i‘ iluti“? |a8'ab(6@taga 'ﬁﬁg?] antigeh is ‘W*HB“@%%&%‘ &%845 has
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a POF 740mo&ex€l€ﬁt&ﬁ“&h@rﬂa@iet ghtd the 36 areadiffereBy gui ding a trigger light from
the tri ggﬁ(ﬁ jnght source 890 through the POF 732, the trigger |ight can be
sent to the inside of the well 718 for detection. For the inmge sensor 894,
for exanple, inBYasiassedan Bpartussoocrrmpl. mVbBPEesatRen) seR thespgcinaner

recei vi ngisaflowghthrbugmiensuppag eo vepeto chectritibodppizhinsl ths yehegrecBEGreactivn mage
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action of each portion of the nucleic acid detection system 680 is started..
By the user, the obtained specinen is sgmnually put into the well 702 of
each of treatnent lines 700A to 700F, and by a shielding door or the like
(not shown), the first to sixth treatnment |ines 700A to 700F are shiel ded
fromthe outside. In the first to sixth treatnment |ines 700A to 700F, for
exanpl e, 2 Ilnes are used for extractlng a target nuclelc aC|d froma
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After stirring the mxture to which the magnetic particles have been added,
the magnetic particles are constrained to obtain magnetic particles to
which the target nucleic acid is bound. The obtai ned magnetic particles are
m xed with a separating solution for breaking the bond between the magnetic
particles and the target nucleic acid. After mxing, the target nucleic
acid is separated fromthe magnetic particles, thereby obtaining the target
nucl ei ¢ acid. The obtained target nucleic ac&g ntaining solutign is
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After anplification of the target nucleic acid, an anplified production
solution is noved to the well 718 for detection by the nozzle unit 720, and
detection of the anplified product is carried out. Thus, by
arranging the well 702 for holding a specinmen, a well for holding nmagnetic
~particles for target nucleic acid extraction, a well for washing and a well
for holding a freeze-dried reagent for isothermal anplification in order in
a linear fashion, the nozzle unit 720 can be driven wthout |oss, and
further ribdumagentici partickest ivetashgdretherpbybeereoding tthel. comraing®ly . SWdcad t he
nozzl e un@ku&ﬁﬂmmﬂﬁnhh@tﬁkﬁﬁkﬁ%u@hip 730 are driven in a |linear fashion
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Mor eover, as shown in Figure 46, in a nucleic acid detection apparatus
having a plurality of wells for detection, it is also possible to provide
an optical fiber to each of the wells for detection so that an anplified
product in each of the wells for detection can be detected, and to
selectively use these plurality of optical fibers to detect a target

nucl eic acid using a single detector. A nucleic acid detection apparatus
1050 has: a single inmage sensor 1052; a sw tchin apparatus 1060 for
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Inc.) (matpoet) thapeart biod és plop#Ein aronsrpeiq @adtginmfattotiorotaintdrm theagpecimen
is immobilized (hereinafter referred to as “magnetic particles for pretreatment”) are
used as the magnetic particles to which the antibody against the nonspecific reaction
factor is immobilized.

[0121]

Firstly, the magnetic particles for pretreatment (first support) are mixed with
the serum in a well, and sucking up and discharging the mixture is repeated for
suspending. After suspending, the suspension is sucked up into a holding portion of a
pipette chip, a magnetic field is provided to the holding portion to constrain the
magnetic particles at one position in the holding portion, and the remaining solution is
discharged into the well. In this way, the globulin contained in the specimen can be
trapped by the protein A or protein G of the magnetic particles for pretreatment and
removed. When it is desired that the globulin is removed with higher accuracy, this
step of the treatment of removing the contaminant may be suitably repeated. Note that
when removing the globulin and the like contained in the specimen with higher
accuracy, it is also effective, for example, to use a protein-removing agent such as an
enzyme in combination.

[0122]

Magnetic particles for specific reaction to the surface of which an anti-CA19-9
antibody is immobilized (second support) are mixed with and suspended in the serum
obtained by removing the globulin. The CA19-9 antigen in the treated serum binds to
the anti-CA19-9 antibody, and therefore the CA19-9 antigen is trapped by the magnetic
particles for specific reaction. The suspension is sucked up into the holding portion of
the pipette chip, a magnetic field is provided to the holding portion to constrain the
antigen-bound magnetic particles at one position in the holding portion, and the
remaining solution is discharged into the well. The antigen-bound magnetic particles,
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cal cul at serumi s shown
in Tabl e WhisB|tBsyCAl9nY @ntjgen has been bound, and they are separate from the washing

solution. The antigen-bound magnetic particles separated from the washing solution.
are mixed with and suspended in an enzyme labeling anti-CA19-9 antibody solution
held in another well. In this way, the CA19-9 antigen can form sandwich binding with
the anti-CA19-9 antibody and the enzyme labeling anti-CA19-9 antibody.

[0123]

The magnetic field is provided to the labeled antibody-bound magnetic
particles having the CA19-9 antigen that has been subjected to sandwich binding, and
the labeled antibody-bound magnetic particles are separated from the suspension. The
labeled antibody-bound magnetic particles separated are mixed with a washing solution
in another well and washing is performed. After washing, the magnetic field is
provided to the labeled antibody-bound magnetic particles having the CA19-9 antigen
that has been subjected to sandwich binding, and the labeled antibody-bound magnetic
particles are separated from the washing solution. The labeled antibody-bound
magnetic particles are mixed with and suspended in a substrate solution held in another
well. After the elapse of the enzyme reaction time, the suspension is subjected to
photometry to measure absorbance, emission intensity, etc.

[0124]
[Embodiment 2]

Figure 24 is a flow chart of a case where a pretreatment is carried out using a
column to which an antibody against a nonspecific reaction factor is immobilized and
subsequently an immunoassay is carried out. As shown in Figure 24, like Embodiment
1, a serum is used as the specimen, and an affinity column (first support) to which at
least one of protein A and protein G that can bind to globulin contained in the specimen
is immobilized is used to treat the serum. The serum in a well is sucked up into a
column-containing pipette chip, and via an affinity column, the serum held in the pipette
chip is discharged into the well. When such sucking up and discharging of the serum
are carried out a predetermined number of times, the globulin contained in the serum
can be bound to the protein A or protein G of the affinity gel and removed. After that,
the treated serum discharged into the well can be subjected to a reaction step in a
manner similar to that in Embodiment 1.

[0125]
[Embodiment 3]

In this embodiment, the pretreatment is carried out by using any one of the
methods of the treatment of removing the contaminant already described in Figures
8-15, and the assay is carried out using the antigen separation/immobilization tube
shown in Figure 21, wherein a plurality of antigens are simultaneously bound to
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. respective antibody-immobilized beads. After a certain period of time, a washing
solution in another well is sucked up to wash the antibody-immobilized beads. After
washing the antibody-immobilized beads, an enzyme labeling solution is sucked up into
the antigen separation/immobilization tube. After the enzyme labeling solution is
sucked up into the tube and an enzyme labeling ahtibody is bound to each antigen, a
washing solution in another well is sucked up to wash the antibody-immobilized beads.
After washing, a substrate solution is sucked up into the antigen
separation/immobilization tube. After the elapse of sufficient time, absorbance,
emission intensity, etc. of each of the antibody-immobilized beads which have been
subjected to sandwich binding are measured.

[0126]

In this way, by treating the specimen using the separation/immobilization tube
in which a plurality of types of antibody-immobilized beads are arranged, a plurality of
antigens can be trapped at a time. Therefore, the operation can be simplified, and in
addition, the time required for detecting the antigens in the specimen can be
dramatically reduced.

[0127]

In the present invention, the pretreatment may be carried out using any one of
the methods of the treatment of removing the contaminant exemplified in Figures 8-15,
and the assay may be carried out by conventional ELISA after the pretreatment. For
example, the treatment of removing the contaminant is carried out using any one of the

.methods of the treatment of removing the contaminant shown in Figures 8-15. In
another well, the antibody against the antigen is immobilized in advance, and when a
serum from which the nonspecific reaction factor has been removed by the treatment of
removing the contaminant is added to this well, the antigen in the treated specimen can
bind to the antibody in the well. After washing, a labeling solution containing an
enzyme labeling antibody is added to this well, and the enzyme labeling antibody can
bind to the antibody-bound antigen. After washing, a substrate solution is added to
cause color development, and a chromogenic reaction terminating solution is suitably
added. The well in which color development has been caused is set in an absorbance
measurement device to measure absorbance, etc. An assay system for carrying out
such a process can also be realized.

[0128]
[Embodiment 4]

In order to perform the process from the pretreatment of the specimen to the
detection of the substance of interest, in the present invention, a series of steps including
the pretreatment of the specimen may be carried out using a cartridge into which a
holding portion for holding the specimen, a holding portion for holding the magnetic
particles for removing the contaminant from the specimen in advance, a holding portion
for holding the magnetic particles to which the antibody for labeling the antigen in the
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specimen is bound in advance, a holding portion for holding the substrate solution in
advance, etc. are integrated in advance. Further, it is also possible to allow the assay
system for specimen using the cartridge to consistently carry out the step of the
treatment of removing the contaminant and the subsequent labeling reaction step or the
assay step comprising the labeling reaction step. Such an assay system using the
cartridge will be described below. Figure 25 is a schematic view of an assay system
utilizing a cartridge in which magnetic particles for pretreatment and a substrate
solution are held in advance. Figure 26 is an explanatory drawing for schematically
explaining a mode of operation of the assay system utilizing the cartridge. As shown
in Figures 25 and 26, an assay system 150 has a magnet 151, a dispensing apparatus 152,
a heat block 153, a detection apparatus 154, an arrangement control apparatus, a central
control apparatus, etc.

[0129]

The dispensing apparatus 152 has a pump 160 and a nozzle 162, and on the
nozzle 162, a pipette chip 164 can be detachably mounted. The detection apparatus
154 has a photomultiplier tube (hereinafter referred to as “PMT”) 172 and a light source
170. The PMT 172 receives light from the light source 170, and in response to this, a
signal is outputted from the PMT 172. As shown in Figure 26, for example, the nozzle
162, the PMT 172 described below and the light source 170 are controlled by the central
control apparatus to move in the vertical direction, and the magnet 151 and the cartridge
180 are controlled by the central control apparatus to move in the horizontal direction.
[0130]

The cartridge 180 has a base panel 181 that is formed into an elongate shape
and a plurality of holding portions 182, and the plurality of holding portions 182 are
arranged from one end to the other end of the panel 181 in the longitudinal direction.
In the cartridge 180, the base 181 formed on the base panel and the plurality of holding
portions 182 are integrally formed. Each holding portion 182 has an opening on the
base panel to allow the pipette chip 164 to be received.

[0131]

As the holding portions 182 provided to the cartridge 180, a holding portion for
holding a solution of magnetic particles for pretreatment, a holding portion for holding a
specimen, a holding portion for holding a solution of magnetic particles to which an
antibody for labeling is bound, a holding portion for holding a washing solution for
washing an antigen binding to the magnetic particles for labeling, a holding portidn for
holding a substrate solution for causing a chromogenic reaction, etc. are provided. The
types of the holding portions provided to the cartridge 180 are not limited to the
examples described above. For example, holding portions may be provided to the
cartridge to allow only the pretreatment to be carried out.

[0132]
A holding portion 182a for measuring absorbance is provided to the base panel
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sol ution dﬁ@cmse\ﬂrecamcﬁ b:eQErWﬁgh@rebpe@unﬁmg the wambst ofiph¢todynabeads protein
G a specjores) treated with BioMag anti-Human 1gM and an untreated speci nen,

absor bance of eﬁ?ehpo%gtlotnho%g\@a%rﬁgsl% ?Qaml;eq%qﬁé So%?e 16221 and the PMT 172 is
determined by a cartridge controller (not shown). The cartridge controller controls the
éartridge 180 to move in the horizontal direction and determines the position of the
cartridge 180 relative to the dispensing apparatus 152 and the detection apparatus 154.
By controlling the position of the cartridge 180, for example, the cartridge can be
appropriately located relative to the pipette chip, and therefore, pipetting and
measurement of absorbance in the step of the treatment of removing the contaminant,
the labeling reaction step and the detection step can be smoothly carried out
[0134] L
The holding portions 182 of the cartridge 180 has, for example, a first portion
187 for carrying out the treatment of removing the contaminant and a second portion
188 for carrying out the labeling reaction step and the detection step. A holding
portion to which a heater 153 can be fitted is provided to the cartridge 180 in order to
perform incubation, but this holding portion for the heater may be suitably omitted
according to the purpose of the assay system.
[0135]

Hereinafter, the action of the assay system 150 utilizing the cartridge 180 will
be described. After mounting the cartridge 180, a solution of magnetic particles held
in a first holding portion of the cartridge 180 in advance is sucked up into the pipette
chip 164 and discharged into a second holding portion, followed by pumping. Figure
27 shows the pretreatment step in the assay system utilizing the cartridge. As shown
in Figure 27, after pumping, the liquid in the second holding portion is sucked up into
the pipette chip 164, the magneﬁc particles to which the contaminant is bound are
separated by the magnet 151, and an assay sample from which the contaminant has been
removed is discharged into a third holding portion. In the third holding portion, a
mixture of the magnetic particles for labeling and the assay sample is held, and this
mixture is pumped and sucked up into the pipette chip. After sucking up the mixture,
the antigen-bound magnetic particles are separated by the magnet and put into a fourth
holding portion. The antigen binding to the magnetic particles is washed with a
washing solution held in the fourth holding portion in advance, and a mixture of the
washing solution and the antigen is sucked up into the pipette chip. - From the mixture
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pipette chip containing a reducing agent-immobilized gel is attached to the nozzle 162
to treat the specimen. For example, as shown in Figure 28, when removing the
contaminant contained in the specimen using a pipette chip 190 having a membrane, the
pipette chip 190 having the membrane is fitted to the nozzle 162 to treat the specimen.
In this way, it is possible to ensure variation of the technique of removing the
contaminant in the assay system 150, and convenience of the system can be improved.
[0137]

Thus, the holding portions that are required in a series of steps including the
step of pretreating the specimen are prbvﬁded to the cartridge 180 in advance, and this
cartridge 180 is mounted to the assay system 150 to be used. In this way, users can
save effort to prepare a solution of magnetic particles, a washing solution, etc., and
convenience of the operation of the assay system 150 can be improved.

[0138]

In the embodiment above, the pretreatment is carried out by moving the pipette
chip in the vertical direction and moving the cartridge in the horizontal direction, but the
technique of carrying out the pretreatment is not limited thereto. For example, the
pretreatment of the specimen may be carried out by fixing the cartridge and moving the
pipette chip in the horizontal direction and vertical direction. By fixing the cartridge,
designers can save effort to design the system so that the liquid in the well is not
spattered to the outside, and it becomes possible to provide a more convenient assay
system. |
[0139]

In the embodiment 4 above, the cartridge 180, in which the holding portion
182a in which the substrate solution is held in advance is pfovided at the central portion
and the holding portion to which the heater 153 for culturing can be fitted is provided at
the end portion, is exemplified, but the arrangement order of the holding portions in the
cartridge is not limited thereto. Figure 29 is a schematic view of a cartridge having
another form. For example, as shown in Figure 29, the form may be suitably changed
depending on the structure of the assay system to which the cartridge is mounted. In
the form shown in Figure 29, a holding portion 202a, to which a heater 153 can be fitted,
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is provided at the central portion of a cartridge 200, and a holding portion 202b, in
which a substrate solution is held in advance, is provided at the end portion. By
suitably changing the arrangement order of the holding portions in this way in view of
the content of the treatment, the treatment of the specimen can be carried out more
efficiently.

[0140]

Further, in the embodiment described above, the solution of magnetic particles
is held in the holding portion 182 in advance, but it is also possible to use a pipette chip
in which the solution of magnetic particles is held in advance or to use a pipette chip
having a support for adsorbing the contaminant in the specimen in order to carry out the
pretreatment to of the specimen. In this case, it is required to suitably change the
structure of the holding portions of the cartridge corresponding to such a pipette chip.
[0141]

Further, in the explanation above, the cartridge 180 in which the first portion
187 and the second portion 180 are integrally formed is exemplified, but the structure
may be such that the first portion 187 and the second portion 188 can be freely
combined. By providing the structure in which the first portion 187 and the second
portion 188 can be freely combined, users can select any of the first portion, the second
portion, and the combination of the first portion and the second porti(jn according to
individual cases (the case where only the treatment of removing the contaminant from
the specimen is desired to be carried out, the case where only the steps from the labeling
reaction step to the detection step (excluding the pretreatment step) are desired to be
carried out, and the case where all the steps are desired to be carried out), and it is
possible to provide a more convenient assay system.

[0142] '

In the embodiment described above, CA19-9 is used as the antigen targeted for
detection, but the detection target is not limited thereto, and examplés thereof include
simple protein such as rheumatoid factor, free thyroxine (F-T4), thyroid-stimulating
hormone (TSH), insulin and o-fetal protein (AFP), complex protein, steroid hormone
and peptide hormone.

[0143]
6. Nucleic acid assay system ,

As another example of the present invention, an embodiment in which the
present invention is used in the field of nucleic acid detection will be described below.
When a nucleic acid is extracted ffomva* specimen and the extracted nucleic acid is

- amplified to be assayed, as a first support, a support to which a substance having
affinity to the target nucleic acid is immobilized can be used to extract the target nucleic
acid from the specimen, and as a second support, a support to which a reagent for
detecting the target nucleic acid is immobilized can be used to assay the target nucleic
acid. In this assay .Syst'em, before the step of detecting the target nucleic acid in the
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specimen, the step of extracting the nucleic acid using the first support is carried out.
Moreover, the system of the present invention includes a step of preparing the second
support to which a substance having affinity to a biologically-relevant substance and/or
labeling the biologically-relevant substance is immobilized. In one embodiment of the
present invention, the pretreatment including the step of extracting the nucleic acid
using the first support and the step of preparing the second support is consistently
carried out in one system. Hereinafter, the step of detecting the nucleic acid using the
present invention will be described. '

[0144]

Figure 30 is an explanatory drawing for schematically showing the
pretreatment step from extraction of a nucleic acid from a specimen to preparation of a
second support and the detection step.” As shown in Figure 30, in the system for
assaying a target nucleic acid, (i) a step of extracting the target nucleic acid from the
specimen using a support (first support) to which a substance having affinity to the
target nucleic acid is immobilized, (ii) a step of preparing a support (second support)
which has at least one of the function of having affinity to a biologically-relevant
substance and the function of labeling the biologically-relevant substance, and (ii1) a
step. of labeling and detecting the target nucleic acid using the prepared second support
are carried out, and preferably the pretreatments (i) to (iii) are consistently carried out.
The specimen is held in a well 250 provided to the assay system by a user.

[0145]
6-1. Step of extracting target nucleic acid from specimen

In order to obtain the target nucleic acid, a pipette chip (also referred to as
“dispensing chip”) having magnetic particles as the first support to which a probe for
trapping the nucleic acid is immobilized (hereinafter referred to as “magnetic particles
for trapping nucleic acid”) is fitted to a nozzle. The specimen held in the well is

~sucked up into the pipette chip and mixed with the magnetic particles for trapping

nucleic acid. After mixing, the target nucleic acid specifically binds to the probe
immobilized to the magnetic particles for trapping nucleic acid and is trapped by the
magnetic particles for trapping nucleic acid. ' '

[0146]

A magnet is moved toward the pipette chip with the magnetic particles for
trapping nucleic acid to which the target nucleic acid binds being sucked up into the
pipette chip, and the magnetic particles for trapping nucleic acid are constrained in the
pipette chip. The pipette chip in which the magnetic particles for trapping nucleic acid
are constrained by the magnet -is moved away from the well and moved to a well
holding a washing solution, and the magnet is moved away, thereby releasing the
magnetic particles for trapping nucleic acid into the washing solution. The magnetic
particles for trapping nucleic acid are washed with the washing solution, and after that, a

reagent or the like is added thereto to separate the target nucleic acid from the magnetic
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' particles, thereby obtaining the target nucleic acid.

[0147]
6-2. Step of preparing support for detecting target nucleic acid obtained

Meanwhile, in order to detect the extracted target nucleic acid, a support to
which a substance having affinity to a biologically-relevant substance and labeling the
biologically-relevant substance is immobilized is prepared. In the detection of the
target nucleic acid, the target nucleic acid is labeled and amplified. As a labeling
method and an amplification method, a publicly-known method such as PCR method,
PT-PCR method, real-time PCR method, LAMP method, RT-LAMP method, ICAN
method, SDA method, RCA method and NASBA method can be used. There are
various techniques for performing the real-time PCR method, and for example, an
intercalation method, a hybridization method, a LUX method or the like can be used.
[0148] '

For labeling and amplifying the nucleic acid, a solid-phased master mixture
(MMX) containing a probe or primer for labeling and amplifying the nucleic acid can be
used. When using the real-time PCR method, it is preferred that a primer or probe for
amplifying the nucleic acid is suitably selected depending on the type of the nucleic acid
to be amplified. As a probe or primer, for example, various products such as a
TagMan (registered trademark) probe, a FRET probe and a LUX primer can be used.
The probe has a label for labeling the target nucleic acid. This probe having the label
is allowed to hybridize to the target nucleic acid, thereby labeling the target nucleic acid.
The primer and probe can be suitably designed depending on the type of the nucleic
acid targeted for the detection. For example, when the hybridization method is used as
the real-time PCR method, the target nucleic acid is subjected to thermal denaturation,
annealing and elongation reaction to label the target nucleic acid.

[0149]

In the present invention, before carrying out the detection of the target nucleic
acid, a reagent to be used for amplification of the nucleic acid is prepared in advance,
and the reagent is solid-phased and held in a well. In this way, a well (second support)
to which a reagent that has been solid-phased (hereinafter referred to as “solid-phased
reagent”) is immobilized is prepared. At the time of amplification of the nucleic acid,
a buffer solution, the nucleic acid, etc. are provided to the solid-phased reagent, and
then labeling and ampliﬁcatioh of the target nucleic acid is started. By using a large
volume of master mixture, at the time of the assay step, it is possible to dispense it into
wells for holding an assay sample, and work efficiency can be improved. The method
for solid-phasing the reagent is not particularly limited, but when the reagent is
freeze-dried, convenience is improved, and improvement of work efficiency can be
expected.

[0150]
When the reagent of the master mixture is freeze-dried, for example, the primer
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and probe for amplifying the target nucleic acid, and a protecting/stabilizing agent such
as saccharide and polyvinylpyrrolidone for protecting and stabilizing the primer and
probe are mixed together, and the mixture is cooled at a predetermined temperature and
the pressure is reduced. The pressure at the time of preparation, cooling temperature
and cooling time may be suitably changed depending on the property of the master
mixture of interest. Further, in the present invention, it is preferred that sucrose,
lactose, trehalose or the like is mixed so that a freeze-dried product is immobilized to
the inside of a container as a solid phase (as the second support) when freeze-dried. In
this way, for example, a freeze-dried reagent can be immobilized to the inside wall of a
container, providing a film-like layer.
[0151]
6-3. Step of detecting target nucleic acid :

The detection of the target nucleic acid is carried out by putting the target
nucleic acid into a well having the solid-phased reagent. After putting the target
nucleic acid into the well, the target nucleic acid hybridizes to the probe contained in the
solid-phased reagent, and then the detection becomes possible. For example, by
measuring luminescence, fluorescence or the like, the target nucleic acid can be detected.
The image data of the target nucleic acid can be obtained by using, for example, a
fluorescence laser microscope having an image sensor as a detection device.
Fluorescence intensity, etc. can be calculated by suitably analyzing the image data. By
calculating the fluorescence intensity in this way, the target nucleic acid can be detected.
[0152]

Next, a system for automatically carrying out each of the above-described steps

‘will be described.  An assay system for automatically carrying out the above-described

procedure has an assay sample-obtaining apparatus for holding a specimen and
obtaining a target nucleic acid and a detection apparatus for amplifying and detecting
the obtained assay sample using the PCR method or the like.

[0153]

The assay sample-obtaining apparatus has, for example, a well for holding a
specimen and a well for holding a reagent. In the well for holding a specimen, a
specimen obtained by a user such as a tissue, a cell and a body fluid is held. When the
specimen is a tissue or a cell fragment, it is preferably minced in advance.

[0154]

The well for holding a reagent has: a plurality of wells; a pipette chip; a reagent
for dissolving the specimen; magnetic particles, which are put into the dissolved
specimen, and to which a probe specifically binding to a target nucleic acid is
immobilized; a magnet for constraining the magnetic particles in the pipette chip; an
eluting reagent for separating and eluting the target nucleic acid from the magnetic
particles which specifically bind to the nucleic acid via the probe; etc. The target
nucleic acid such as a DNA and an RNA is extracted from the specimen held in the well
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for holding a specimen.
[0155]

| The well for holding a reagent further has a well for holding a solid-phased
reagent for labeling and amplifying the target nucleic acid extracted from the specimen.
In the well, for example, a buffer, a primer, a probe, nucleic acid polymerase, a distilled
water, a washing solution and the like are solid-phased and held. The solid-phased
reagent can be prepared, for example, by mixing respective reagents together and
freeze-drying the mixture (freeze-dried master mixture).
[0156]

The target nucleic acid can be extracted as follows: the specimen is dissolved,
and the obtained solution is mixed with the magnetic particles to which the probe
specifically binding to the target nucleic acid is immobilized; after mixing, the magnet
is used to constrain and separate the target nucleic acid-bound magnetic particles in the
pipette chip; and the separated magnetic particles are washed, followed by eluting the
target nucleic acid.

[0157]

The detection apparatus carries out the action of amplifying and detecting the
target nucleic acid extracted from the specimen. As the technique of amplifying the
nucleic acid, a real-time PCR method is exemplified. Amplification of the target
nucleic acid can be carried out using the freeze-dried master mixture held in the well for
holding a reagent according to the real-time PCR method. The detection apparatus has
a reaction container for nucleic acid amplification, a temperature adjustment portion for
adjusting the temperature of the reaction container, etc., and respective steps of thermal
denaturation, annealing and elongation reaction of the nucleic acid can be repeatedly
carried out. After amplification of the target nucleic acid, the labeled target nucleic
acid is irradiated, for example, with an electromagnetic wave for excitation, or a

- substrate solution for fluorescence reaction is added and then the target nucleic acid is
scanned by a scanner or the like, thereby detecting the target nucleic acid.
[0158]

Hereinafter, a more specific example of the above-described system will be
described. Figure 31 is a top view of wells for cdrrying out from extraction to
detection of the target nucleic acid. As shown in Figure 31, the assay system 480 for
the target nucleic acid has treatment lines. Figure 31 exemplifies 12 treatment lines
from a first treatment line S00A to a twelfth treatment line 500L. In the respective
treatment lines 500A to 500L, for example, a well 502 for holding a specimen; a well
504 for holding a dissolving solution; a well 506 for holding a buffer solution; a well
508 for holding magnetic particles; wells 510 for holding a washing solution for
washing the nucleic acid extracted from the specimen and a washing solution for
washing a pipette chip; a well 512 for holding an eluting solution for separating the
target nucleic acid from the magnetic particles; a well 514 for temporarily holding an
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assay sample in which the nucleic acid has been extracted from the specimen; and wells
516 for holding a solid-phased master mixture for labeling the assay sample and
detecting the target nucleic acid are arranged.

- [0159]

Above the first to twelfth treatment lines 500A to S500L, 12 nozzles
corresponding to the respective treatment lines 500A to 500L are movably provided in
the line direction P (not shown), and to each nozzle, a pipette chip is suitably fitted.
The assay system 480 has, for example, a shielding door for isolating a well-arranged
space from the outside, and the wells provided to the first to twelfth treatment lines can
be shielded from the outside by this shielding door. In the explanation above, the
apparatus having the 12 treatment lines is exemplified, but the number of treatment
lines is not limited thereto. For example, the number of treatment lines may be 1 or 2,
or 20 or 30 in order to increase processing ability.

[0160]

As shown in Figure 32, the assay system 480 has a central processing unit 532,
a chip position controller 534, a chip mount controller 536, a magnetic field controller
538, a PCR unit 540, a pumping controller 542, a detector 545, a RAM 548, a ROM 550,
a display panel 552, an operation interface 554, a timer, etc.

[0161]

The chip position controller 534 has mutually orthogonal axes X, Y and Z, and
the position of the nozzle is controlled by a stepping motor or a servomotor.
Regarding the axes X, Y and Z, for example, the axis X is approximately parallel to the
well arrangement direction of the treatment lines, the axis Y is approximately
perpendicular to the axis X and approximately parallel to the direction of traversing the
lines, and the axis Z is approximately perpendicular to a plane made by the axis X and
the axis Y. When the treatment of the specimen is started and each nozzle is moved,
for example, the nozzle is driven in two steps, i.e., a movement on the axis X and a
movement on the axis Z, thereby carrying out the treatments along the respective
treatment lines S00A to 500L.

[0162]

The chip mount controller 536 performs attachment of the pipette chip to the
nozzle and detachment of the pipette chip from the nozzle. The chip mount controller
536 has a gripping portion for gripping the pipette chip and a chip preparation portion
for preparing another new pipette chip. When the nozzle is moved upward along the
axis Z with the pipette chip being gripped by the gripping portion, the pipette chip is
detached from the nozzle. Next, the bared nozzle is moved on the axes X and Y to
move to a position above a new pipette chip. At the chip preparation portion, the new
pipette chip is held with a mount portion side up and a tip poﬁion side down. When
the nozzle is moved downward along the axis Z, the mount portion of the new pipette
chip is attached to the nozzle.
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[0163]

The pumping controller 542 has a pump 580 and a pressure sensor 582, and
controls sucking up and discharging of the liquid performed via the nozzle and the
pipette chip attached to the nozzle. The pump 580 has a housing formed into a
cylindrical shape, a piston that is movably fitted into the housing and a motor for
driving the piston. The inside of the housing communicates with the opening of the
nozzle. The movement of the piston is controlled, for example, by a servomotor, and
driving of the servomotor is controlled by a drive control signal from the pumping
controller 542. When the piston is activated, it becomes possible to suck up or

 discharge the liquid through the opening of the nozzle.

[0164]

In the opening of the nozzle, a pressure sensor 582 for detecting the pressure is
provided, and the pressure sensor 582 transmits a pressure signal to the pumping
controller 542. The pumping controller 542 monitors the pressure based on the
pressure signal from the pressure sensor 582. In this constitution, for example, when
the tip portion of the pipette chip is immersed in the specimen in the well, the pressure
detected by the pumping controller 542 exceeds a predetermined threshold, and in
response to this, the drive control signal is transmitted to the servomotor. Also at the
time of sucking up and discharging a fluid, the pressure sensor 582 constantly transmits
the pressure signal to the pumping controller 542. Therefore, the pumping controller
542 can control driving of the servomotor with high accuracy. In this constitution, the
nozzle to which the pipette chip is attached can carry out sucking up and discharging the
fluid, and the fluid can be stirred thereby.

[0165]

In the ROM 550, various control programs are stored. According to a mode
selected by a user via the operation interface 554, a control program read from the ROM
550 is developed to the RAM 548, and the central processing unit 532 controls each

_ portion of the assay system 480 based on the control program developed in the RAM

548.

Examples of treatment programs to be stored in the ROM 550 include: (1) a
first program for extracting an RNA from a cell or virus and detecting a PCR product
after a PCR reaction; (2) a second program for extracting a DNA from a biological
sample such as blood and detecting a PCR product after a PCR reaction; and (3) a third
program for extracting a plasmid DNA from a bacterium such as E. coli.

[0166] '

The display panel 552 displays items required to be provided to the user. For
example, the display panel 552 can display the number of times of pumping at the time
of extraction of nucleic acid, time to be allowed to stand after suspension of the
magnetic particles, the flow rate at the time of pumping, the amount to be sucked up and
discharged, the rate of movement of the pipette chip, etc., and the user can confirm
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these items by the display. . When set contents are desired to be changed, they can be
changed by operation of the operation interface 554.

[0167] ‘ o
The timer carries out timing according to a program read from the ROM 550.
Timing is carried out, for example, when pumping or thermal denaturation, annealing
and elongation reaction in a PCR reaction are performed. By timing, a period of
carrying out each step is accurately managed.

[0168]

The magnetic field controller 538 manages the placement of the magnet 560 to
control the strength of the magnetic field provided to the pipette chip. The magnetic
field controller 538 has mutually orthogonal axes X, Y and Z, and the placement of the
magnet 560 is determined by a stepping motor or a servomotor. The axes X and Y are
approximately parallel to a plane in which wells are arranged and mutually orthogonal,
and the axis Z is approximately perpendicular to the plane. At the time of the
movement of the magnet 560, for example, the placement of the magnet 560 can be
determined in two steps, i.e., a movement on the axes X and Y and a movement on the
axis Z.

[0169] |

The PCR unit 540 has a thermal sensor 570, a temperature controller 572 and a
heater 574. The femperature controller 572 detects a temperature based on a
temperature signal from the thermal sensor 570. The thermal sensor 570 is located, for
example, adjacent to a well 516 holding a master mixture, and transmits the temperature
signal to the temperature controller depending on the temperature of the fluid in the well.
The heater 574 is located adjacent to the well 516, and energization of the heater 574 is
controlled by the temperature controller 572... The temperature controller 572 controls
energization of the heater 574 based on the temperature signal from the thermal sensor
570, thereby controlling the temperature of the fluid in the well 516. In this way, a
PCR: reaction, which requires appropriate temperature control, can be rapidly carried out.
The cycle of PCR reaction is basically constituted by repeat of a thermal denaturation
step, an annealing step and an elongation reaction step, and the temperature controller
572 controls the temperature of the fluid using the heater 574 so that the temperature
becomes optimum in each step. The data regarding the optimum temperature, reaction
time and the number of cycles of reaction in PCR reaction are stored in ROM in
advance and read and carried out in response to a treatment mode selected by the user.
[0170] _

The detector 545 has: a trigger light source 590; a light guiding portion 592 for
sending a trigger light from the trigger light source to the liquid in the well; a light
receiving portion 594 for receiving light from the nucleic acid fluorescing due to light
sent from the light guiding portion 592; a detection circuit 596; etc. The light guiding
portion 592 can be constituted, for example, by using optical fibers, and can guide the
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trigger light from the trigger light source in the optical fibers to send the trigger light to
the liquid in the well. For the light receiving portion 594, for example, image sensors
such as CCD and MOS can be used, and the light receiving portion 594 receives light
from the fluorescing nucleic acid to output a light receiving signal to the detection
circuit 596. The detection circuit 596 detects the nucleic acid based on the light
receiving signal from the light receiving portion 594.

[0171]

The action of the nucleic acid detection system of the present invention will be
described using a flow chart of Figure 33. The treatment program selected by the user
is read from the ROM 550, and based on the read treatment program, the action of each
portion of the assay system 480 is started. By the user, the obtained specimen is
manually put into the well 502 of each treatment line (the first to twelfth treatment lines
500A to SOOL in Figure 31), and by the shielding door, the first to twelfth treatment
lines 500A to 500L are shielded from the outside. After shielding of the first to twelfth
treatment lines 500A to 500L is detected, the treatment of the specimen is started, and
the 12 nozzles and pipette chips provided corresponding to the first to twelfth treatment
lines 500A to 500L are driven, thereby mixing the specimen with the dissolving solution.
After stirring of the mixture, the magnetic particles are added to the mixture, followed
by stirring.

[0172]

After the mixture to which the magnetic particles have been added is
sufficiently stirred, using the magnet, the magnetic particles are constrained in the
pipette chip to discharge unnecessary liquid to the outside of the pipette, thereby
obtaining the magnetic particles to which the target nucleic acid has bound. The
obtained magnetic particles are discharged into the well holding the washing solution
and washed. After washing, the magnetic particles are mixed with a separating
solution for breaking the bond with the target nucleic acid and the mixture is stirred.
After the separating solution to which the magnetic particles have been added is
sufficiently stirred, the magnetic particles are constrained in the pipette chip to separate
the target nucleic acid. The obtained fluid containing the target nucleic acid, as the
assay sample to be provided to the assay step, is held in the well 514. The assay
sample held in the well 514 is dispensed into the well 516 in which the master mixture
is held in advance to perform PCR reaction. In the PCR reaction step, the thermal
denaturation step, the annealing step and the elongation reaction step are repeated a
predetermined number of times to produce the PCR product based on the target nucleic
acid. After carried out a predetermined number of times, the PCR product is detected
by the detector 545. '

[0173]

Thus, by providing the 12 treatmeént lines typified by the first to twelfth

treatment lines S00A to 500L, 12 specimens can be can be simultaneously treated, and
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therefore the efficiency of the treatment of specimen can be improved. Further, by
arranging the well 502 for holding the specimen, the well holding the magnetic particles
for target nucleic acid extraction, the well for washing and the well holding the master
mixture in a line, the nozzle and the pipette. chip can be driven without loss, and
treatment time can be further shortened. Moreover, since the nozzle and the pipette -
chip are driven in a linear fashion, mixing of the specimen of another line can be
prevented, and contamination can be reduced.

[0174]

In the explanation above, the assay systém having the 12 treatment lines is

~ exemplified, but the number of treatment lines is not limited thereto, and the number
may be more or less than that. Further, in the embodiment above, the assay system
having the 12 treatment lines is exemplified, but other than the treatment in a linear
fashion, for example, a block for holding the specimen, a block for reacting the
specimen with the magnetic particles, a block for holding the washirig solution for

washing the magnetic particles, etc., a block for holding the prepared assay sample, a

block for PCR reaction, a block for assaying the amplified target nucleic acid and the

like may be arranged in a circular pattern or in a cross shape.

[0175]

Further, the embodiment of the system is not limited to that described above
and can be suitably changed. Figure 34 is a schematic view of an assay system in
which a nucleic acid can be pretreated utilizing a cartridge. For example, as shown in
Figure 34, a target nucleic acid can be detected using a cartridge in which a specimen
holding portion and a reagent holding portion are integrated. Hereinafter, the system
for treating the specimen using the cartridge in which the sf)ecimen holding portion and
the reagent holding portioh are integrated will be described.

[0176] :
An assay system 260 has a system body 262 and a cartridge 264 to be loaded
on the system body 262. The system body 262 has: a rack 267 for holding the
cartridge 264; a movement control mechanism 270 for controlling the movement of the
rack 267 between the drawn position at which the rack is drawn out from the system
body 262 and the housed position at which the rack is housed in the system body; a
pipette chip having the magnetic particles for obtaining the nucleic acid; a placement
control mechanism 273 for controlling the placement of the pipette chip relative to the
cartridge 264; a chip attachment/detachment controller 275 for attaching or detaching -
the pipette chip; a scanner 277 for scanning and detecting the amplified nucleic acid; etc.
The rack 267 has a lid 280 for shielding the cartridge 264 positioned at the housed
position from the outside, and this reduces the risk of adherence of bacteria to the
cartridge 264 positioned at the housed position, etc.

[0177]
Regarding ‘the arrangement form of wells of the cartridge 264, the number,
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order, size, etc. of wells vary depending on whether a DNA or a RNA is extracted for
amplification. Figure 35 shows a cartridge to be used in the above-described assay
system, and is a perspective cross sectional view of wells holding the master mixture, a
portion of which is taken along the longitudinal direction of the cartridge. For
example, in the case where a DNA is extracted and amplified using the PCR method, as
shown in Figure 35, into the cartridge 264, a well 300 for holding the specimen; a well
302 in which an extraction reagent for extracting DNA from the specimen is held in
advance; a well 304 for holding a buffer; wells 306 and 308 for holding a washing
solution for washing the extracted DNA; an eluting solution 310 for separating the DNA
from the magnetic particles for target nucleic acid extraction to obtain the DNA; a well
312 for holding a washing solution for washing a pipette chip 330; wells 314 for
holding a freeze-dried master mixture; wells 316 for holding a substrate solution used
when allowing the labeled DNA to fluoresce to be detected; etc. are integrated. The
opening of each well is sealed with an aluminum seal (not shown) so that bacteria do
not invade the inside of each well prior to use. In the wells 314, a freeze-dried master
mixture 318 is provided to the inside wall of the container, providing a film-like layer.
As a technique of providing the freeze-dried master mixture 318 in the film-like form in
the wells 314, for example, a master mixture before freeze-dried is held in the wells 314,
and after that, freeze-drying is carried out under predetermined freeze-drying conditions,
thereby providing the film-like freeze-dried master mixture 318 in the wells 314.

[0178]

After the cartridge 264 is loaded on the rack 267 and automatic detection of
nucleic acid is started, the rack 267 is housed in the system body 262, and the cartridge
264 is isolated from the outside. After the cartridge 264 is positioned at the housed
position by the rack 267, the aluminum seal is detached, and extraction of DNA from
the specimen is carried out. To the cartridge 264, the wells 314 having the freeze-dried
master mixture are provided in advance, and therefore, after the extraction of DNA, the
pretreatment can be rapidly finished, and it is possible to shift to the next assay step.
[0179] _

Thus, since it is possible to automatically and consistently carry out the
pretreatment using the cartridge 264, in the present invention, a simple and convenient
system can be provided. Further, by extracting the target nucleic acid from the
specimen using the magnetic particles, the amount of unnecessary substances is reduced
before amplification of the nucleic acid, thereby carrying out more reliable DNA
detection.

[0180]

Further, in the explanation above, the steps from the step of extracting the
target nucleic acid from the specimen to prepare the assay sample to the step of
detecting the target nucleic acid based on the prepared assay sample are consistently
carried out, but it is also possible to independently carry out the step of extracting the
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target nucleic acid from the specimen to prepare the assay sample and the assay step of
assaying the target nucleic acid based on the assay sample using different apparatuses.
As one example of such a system, an assay system, which has: a sample preparation
apparatus, wherein the specimen is held, the target nucleic acid is extracted and the
assay sample is obtained; and a detection apparétus, wherein the obtained assay sample
is amplified using the nucleic acid amplification method and detection is carried out, is
exemplified. When using such a system, as shown in Figure 36, in a well cartridge

600, a separation unit 615 into which a well 610 for holding the assay sample and the

wells 612 for holding the master mixture are integrated can be split and separated from
a cartridge body 608, for example, along the splitting line L, and the separation unit 615
is loaded on the detection apparatus, thereby carrying out the detection of the target
nucleic acid. | '

When the obtained specimen is held in the well cartridge 600 and it is loaded
on a sample preparation apparatus, the treatment of the specimen is started, and the
assay sample is held in-the well 610 for holding the assay sample. When the
separation unit 615 is separated from the cartridge body 608 and loaded on the detection
apparatus, the assay sample held in the well 610 is poured into the 4 continuous wells
612 holding the master mixture. After the assay sample is mixed with the master
mixture, the target nucleic acid is amplified according to the PCR method and then
detected.

Thus, since the separation unit 615 into which the well 610 for holding the
assay sample and the wells 612 for holding the master mixture are integrated can be
separated from the cartridge body 608, the step until obtaining the assay sample and the
step of detecting the target. nucleic acid from the obtained assay sample can be
respectively carried out in different apparatuses.

Therefore, the drive schedule of the sample preparation apparatus is
independent from the drive schedule of the detection apparatus. Accordingly, after
preparation of a first assay sample, preparation of a second assay sample can be
immediately started, and therefore, the assay sample can be prepared more freely
without the necessity of waiting the detection of the target nucleic acid. In addition, it
is possible to temporarily store the assay sample.

[0181]

Further, in the explanation above, one specimen corresponds to one line of the
group of wells, but one specimen may also correspond to a plurality of lines of the
group of wells. For example, as shown in Figure 37, one specimen can correspond to
two lines of wells. An assay system 620 has: a nucleic acid extraction portion 625
having wells to be used at the time of extraction of nucleic acid; a solid-phased reagent
holding portion 630 having wells holding a solid-phased reagent for nucleic acid
amplification; a temperature adjustment portion 635 which is combined with a thermal
cycler; a detector 640 for sending a trigger light and detecting a nucleic acid; a nozzle
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unit 645; etc. The nozzle unit 645 is driven within a work area 645 and carries out
sucking up and discharging the specimen. The nucleic acid may be assayed using the
arrangement of wells in this way.

[0182] |

Further, in a preferred embodiment of the present invention, using the assay
system described above, various viruses such as influenza viruses (e.g., HIN1, H3N2,
H5N1, H7N7) can be detected. The detection of influenza virus is carried out in the
following order: extraction of an influenza virus from a specimen collected (e.g., body
fluid in the nasal cavity); preparation of a master mixture; performing real-time
RT-PCR; and detection.

[0183]

[Probe and primer for detection of influenza virus A (HIN1)]
Examples of probes and primers to be used include:

Forward primers (InfA, SW InfA, SW H1, RnaseP)

Reverse primers (InfA, SW InfA, SW HI1, RnaseP)

Tag Man probes (InfA, SW InfA, SW H1, RnaseP)

Therefore, combinations of a primer and a probe are as follows:
InfA: influenza A primer set and Taq Man probe
SW InfA: SW InfA primer set and Taq Man probe
SW H1: SW H1 primer set and Taq Man probe
RnaseP: human RNaseP gene (internal positive control) primer set and Tag Man probe

Mater mixtures, which contain the above-described 4 types of combinations of
a primer and a probe, respectively, are prepared, and for example, they are put in the 4
continuous wells 314 of the cartridge 264 shown in Figure 35 in advance, and the wells
are sealed with an aluminum seal. In this way, it is possible to provide a system by
which influenza virus A (HIN1) can be detected by simple operation, and a cartridge for
this system. '

[0184]

In the above-described example, the cartridge 264 carries out from the step of
extraction of nucleic acid to the step prior to the detection regarding one specimen, but
it is also possible to arrange a plurality of cartridges 264 in parallel to allow
simultaneous treatment of a-plurality of specimens. By treating a plurality of
specimens simultaneously, it is possible to improve treatment capacity and to provide a
more convenient system.

[0185] .

In Figures 31-37 described above, the embodiment using the PCR method in
which nucleic acid amplification is performed by increasing/decreasing the temperature
of a mixing solution of the target nucleic acid and the reagent for PCR reaction is
exemplified, but the present invention is not limited thereto, and it is also possible to use
an isothermal amplification method in which the nucleic acid is isothermally amplified.
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The nucleic acid amplification apparatus of the present invention is

characterized in that it comprises: '

(a) a specimen holding portion in which a specimen is held;

(b) a first holding portion in which trapping particles for trapping a target nucleic acid
from the specimen are held; '

(c) a second holding portion in which a reagent for detecting the target nucleic acid is
held; .

(d) a dispensing mechanism for dispensing the specimen into the specimen holding
portion, a mechanism for mixing the specimen with the trapping particles to extract the
target nucleic acid from the specimen, and a mechanism for mixing the extracted target
nucleic acid with the reagent for detecting; and _

(e) a mechanism selected from the group consisting of a mechanism for pouring a
hydrophobic fluid, which has a specific gravity smaller than that of a mixed fluid of the
target nucleic acid and the reagent for detecting, into the second holding portion; a
mechanism for removing or putting lids for covering the respective holding portions; a’
mechanism for irradiating an irradiating light for letting the target nucleic acid
fluoresce; a mechanism for receiving a light from the target nucleic acid irradiated with
the irradiating light to detect the target nucleic acid; and a mechanism in which the
mechanisms are combined.

By changing the combination of the constitutions of (a) to (e) above, various types of
apparatus can be realized.

Hereinafter, an apparatus having a mechanism of isothermally amplifying a
target nucleic acid will be described. Regarding the same points as those for the
above-described apparatus for amplifying a target nucleic acid using the PCR method,
the outline thereof will be described, and detailed description thereof is omitted.

[0186]

Figure 38 is a perspective view showing a plurality of wells and nozzles for
carrying out from extraction to detection of a target nucleic acid. As shown in Figure
38, in each of treatment lines 700A to 700F integrated into a cartridge, for example, the
following wells are arranged: a well 702 for holding a specimen; wells 704 for holding a
dissolving solution; wells 706 for holding a buffer solution; a well 708 for holding
magnetic particles as trapping particles; a well 710 for holding a washing solution for
washing a nucleic acid extracted from the specime'n or a washing solution for washing a
pipette chip; a well 712 for holding an eluting solution containing a reagent for
separating the target nucleic acid from the magnetic particles; a well 714 for temporality
holding a target nucleic acid-containing solution obtained after extraction of nucleic
acid from the specimen; wells 716 containing a dried reagent (e.g., freeze-dried reagent)
for amplifying the target nucleic acid (reagent for detection); and a detection well 718
for detecting an amplified product obtained by amplifying the targét nucleic acid in the
target nucleic acid-containing solution.
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[0187]

Above the first to sixth treatment lines 700A to 700F, 6 nozzle units 720
corresponding to the respective treatment lines 700A to 700F are movably provided in
the line direction P, and to each nozzle unit 720, a pipette chip 730 can be fitted. The
number of treatment lines is not limited to 6 and can be suitably changed.

[0188] '

Figure 39 is a partial perspective view showing the tip portion of the nozzle
unit 720. As shown in Figure 39(a), for example, the nozzle unit 720 has: a pumping
opening 730 for sucking up/discharging a fluid such as a solution containing a specimen
or target nucleic acid; a plastic optical fiber (hereinafter referred to as “POF”) 732 for
sending a trigger light for fluorescence reaction to an amplified product of the target
nucleic acid; and a lens 734 for receiving a light from the target nucleic acid. The lens
734 is placed in the pumping opening 730, and around the pumping opening 730, for
example, 8 POFs 732 are arranged at equally-spaced intervals. The form of the nozzle
unit is not limited to the above-described one, and for example, nozzle units shown in
Figures 39(b) and (c) may also be employed. As shown in Figure 39(b), to the central
portion of the tip of a nozzle unit 760, a pumping opening 762 for sucking
up/discharging a fluid and a lens 764 are provided, and to the surrounding portion
thereof, 4 POFs 767 for sending a trigger light are provided. Further, as shown in
Figure 39(c), it is also possible to employ a constitution in which a pumping opening
772 and a POF 774 for sending a trigger llght are provided to the central portion of the
tip portion of a nozzle unit 770.

[0189]

Figure 40 is a cross sectional view of a nozzle unit 720 taken along a plane
parallel to the drawing direction of a pumping opening 730. As shown in Figure 40,
around the pumping opening 730, for example, 8 POFs are arranged, and in the center
in the pumping opening 730, a lens 734 and a POF 740 for transmitting optical images
are placed. The lens 740 is opposed to an amplified product-containing solution held
in a well 748 for detection, and provides an optical image of the amplified
product-containing solution to the POF 740 side. The optical image provided by the
lens 740 is sent through the POF 740 and input to an image reproduction optical system
described below (see Figure 41). By arranging POFs 732 for sending a trigger light
around the lens 734, shading in which the peripheral part of the image becomes dark is
suppressed, and it is possible to obtain a high-quality image of an amplified product.
Further, the structure of the tip portion of the nozzle unit is not limited to the
above-described one, and it is also possible to employ the structure shown in Figure
40(b). As shown in Figure 40(b), a nozzle unit 780 has a pumping opening 782 and a
POF 784 for sending a trigger light. When a nozzle unit into which a pumping
opening, an optical fiber for sending a trigger light and/or an optical fiber for sending an
optical image of the inside of a well for a specimen to an image sensor are integrated,
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and treatment lines linearly arranged are used in this way, by only linearly moving the
- nozzle unit that carries out both pumping of a specimen or the like and detection of an
amplified product of a target nucleic acid along the treatment line, it is possible to carry
out from extraction of the target nucleic acid from the specimen to detection of the
amplified product, and size reduction in the apparatus can be expected. In particular,
the diameter of the nozzle unit can be decreased by the pumping opening and the optical
fibers, and therefore the distance between adjacent nozzle units and the distance
between treatment lines can be decreased. As a result, it is possible to further reduce
the size of the nucleic acid detection apparatus.
[0190] '

Figure 41 is a functional block diagram of a target nucleic acid detéction
apparatus. As shown in Figure 41, an assay system 680 has a central processing unit
832, a nozzle position controller 834, a chip mount controller 836, a magnetic field
controller 838, an isothermal control unit 840, a pumping controller 842, a timer 843, a
detector 845, a RAM 848, a ROM 850, a display panel 852, an operation interface 854,
an image reproduction optical system 856, etc. '
[0191]

The nozzle position controller 834 has mutually orthogonal axes X and Z (2
axes), and the position of the nozzle unit 720 is controlled by 2 motors, i.e., first and
second motors 861 and 862. Regarding the axes X and Z, for example, the axis X
toward the direction P is approximately parallel to the arrangement direction of wells in
each of the treatment lines 700A to 700F, and the axis Z is approximately perpendicular
to the axis X and approximately parallel to the direction of the line between the
proximal position and the distal position of wells. When the treatment of the specimen
is started and each nozzle unit 720 is moved, for example, the nozzle 720 is driven in
two steps, i.e., a movement on the axis X and a movement on the axis Z. In this way,
treatments can be carried out along' the respective treatment lines 700A to 700F without
traversing the treatment lines. In this case, by simultaneously activating the nozzle
units 720, it is possible to improve detection environments between the treatment lines
700A to 700F, and it is possible to carry out detection of an amplified product and
subsequent analysis with higher accuracy.

[0192]

Examples of treatment programs to be stored in the ROM 850 include: (1) a
first program by which an RNA is extracted from a cell or virus and amplified to carry
out detection of an amplified product; (2) a second program by which a DNA is
extracted from a biological sample such as blood and amplified to carry out detection of
an amplified product; and (3) a third program by which a plasmid DNA is extracted
from a bacterium or the like. The program to be stored in the ROM may be suitably
changed depending on purposes.

[0193]
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The timer 843 carries out timing according to a program read from the ROM
850. Timing is carried out, for example, when isothermal amplification of a target
nucleic acid is performed based on a timing clock. By timing, a period of carrying out
each step can be accurately managed.

[0194]

The isothermal .control unit 840 has a thermal sensor 870, a temperature
controller 872 and a heater 874. The temperature controller 8§72 detects a temperature
based on a temperature signal from the thermal sensor 870. The thermal sensor 870 is
located, for example, adjacent to a well 716 holding a freeze-dried reagent for nucleic
acid amplification, and transmits the temperature signal to the temperature controller
872 depending on the temperature of a target nucleic acid-containing solution held in
the well 716. The temperature controller 872 controls energization of the heater 874
based on the temperature signal from the thermal sensor 870, thereby controlling the
temperature of the fluid in the well 716 to become a predetermined temperature. In
this way, isothermal amplification, which requires a constant temperature, or a PCR
reaction, which requires temperature change, can be carried out.

[0195]

The detector 845 has a trigger light source 890, an image sensor §94 for
receiving a light from a POF 740, a detection circuit 8§96, etc. By guiding a trigger
light from the trigger light source 890 through the POF 732, the trigger light can be sent
to the inside of the well 718 for detection. For the image sensor 894, for example,
image sensors such as CCD and CMOS can be used, and after receiving a light from an
image reproduction optical system 856, an image signal is output to the detection circuit
896. The detection circuit 896 performs image processing based on a light receiving
signal from the image sensor 894 to perform detection/determination of nucleic acid.
[0196] S
Next, the action of the nucleic acid detection system of the present invention
will be described. _

The treatment program selected by the user is read from the ROM 850, and
based on the read treatment program, the action of each portion of the nucleic acid
detection system 680 is started. By the user, the obtained specimen is manually put
into the well 702 of each of treatment lines 700A to 700F, and by a shielding door or the
like (not shown), the first to sixth treatment lines 700A to 700F are shielded from the
outside. In the first to sixth treatment lines 700A to 700F, for example, 2 lines are used
for extracting a target nucleic acid from a specimen, amplifying it and then detecting it,
2 lines are .used for a negative/positive control, and 2 lines are used for producing a
calibration curve. Such use may be suitably changed. After shielding of the first to
sixth treatment lines 700A to 700F is detected, the treatment of the specimen is started,
and the nozzle unit 720 is driven to mix the specimen with the dissolving solution.
After stirring of the mixture, the magnetic particles are added to the mixture, followed
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by stirring.
[0197] :
After stirring the mixture to which the magnetic particles have been added, the
magnetic particles are constrained to obtain magnetic particles to which the target
nucleic acid is bound. The obtained magnetic particles are mixed with a separating
solution for breaking the bond between the magnetic particles and the target nucleic
acid. After mixing, the target nucleic acid is separated from the magnetic particles,
thereby obtaining the target nucleic acid. The obtained target nucleic acid-containing
solution is temporarily held in the well 714 to be provided to the amplification step.
The target nucleic acid-containing solution held in the well 714 is dispensed into the
well 716 in which a reagent for nucleic acid amplification is held in advance, and a
mineral oil is further dispensed, thereby carrying out an isothermal amplification
reaction.

[0198]

In this regard, as the isothermal amplification reaction, for example, the LAMP
(Loop-Mediated Isothermal Amplification) method is used. As well known, in the
LAMP method, a strand displacement activity enzyme and two primer pairs (inner
primer and outer primer) are used to obtain an amplified product. In the LAMP
method, there is no need to perform thermal denaturation for changing the double strand
to the single strand in a templat_e nucleic acid, and therefore, the amplification step can
be carried out isothermally. Moreover, when using the PCR method, the amplification
cycle of about 5 minutes is repeated at least about 25 to 30 times, and in the isothermal
nucleic acid amplification method such as the LAMP method, it is possible to obtain an
amplified product sufficient for detection for about 30 minutes. Basic points regarding
primer design are described, for example, in International Publication WO 2000/28082
pamphlet and International Publication WO 2002/24902 pamphlet.

: For the isothermal amplification reaction step, in addition to the
above-described LAMP method, for example, the following methods can be employed:

ICAN (Isothermal and Chimeric primer-initiated Amplification of Nucleic
Acid) method using a chimeric primer;

RCA (Rolling Cycle Amplification) method in which an amplified product is
obtained using open circle probes (OCP), DNA ligase, a primer pair and strand
displacement type DNA polymerase;

SDA (Strand Displacement Amplification) method in which an amplified
product is obtained using two primer pairs, a restriction enzyme, a strand displacement
activity enzyme and a phosphorothioate analog substrate;

IVT (In Vitro Transcription) method;

TRC (Transcription Reverse transcription Concerted amplification) method in
which an RNA is obtained as an amplified product by trimming the RNA using a
reverse transcriptase or the like;
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NASBA (Nucleic Acid Sequence-Based Amplification) method in which an
RNA is amplified using 3 types of enzymes such as a reverse transcriptase and an RNA
polymerase and a template-specific primer pair; and

SPIA method in which an amplified product is obtained using a primer having
a chimeric structure of an RNA and a DNA.

Any method, in which a target nucleic acid is amplified at a constant temperature, can
be applied. '
[0199]

Thus, the isothermal amplification reaction step is preferably used instead of
the PCR method, since there is no need to increase or decrease the temperature of the
nucleic acid solution from room temperature to 94°C, 72°C or 55°C for amplification of
the target nucleic acid, and therefore there is no need to use an apparatus for increasing
a temperature to a relatively high temperature such as a thermal cycler. Further, in the
isothermal amplification method, time required for obtaining a sufficient amount of

~ amplified product for detection is about several tens of minutes, and therefore, reduction
in time required for extraction to detection of the target nucleic acid can be expected.
[0200]

After the extracted target nucleic acid-containing solution is mixed with the
freeze-dried reagent for nucleic acid amplification, a hydrbphobic fluid is put into the
well 716 by the nozzle unit 720. As the hydrophobic fluid, for example, a chain
saturated hydrocarbon represented by C,Hyne; (n is an integer from 3 to 20), so-called
mineral oil is exemplified, and preferably, liquid paraffin of C,Hn2 (n is an integer
from 16 to 20) is exemplified, and such a hydrophobic fluid is put into the well 716.
By the mineral oil, invasion of contaminant from the outside into the well 716 for
nucleic acid amplification can be prevented, and in addition, evaporation of a mixed
solution of the target nucleic acid-containing solution and the reagent for isothermal
amplification can be prevented. Further, instead of the mineral oil or in combination
with the mineral oil, a sealant formed in the solid state for blocking the opening of the
well 716 may be fitted to the opening of the well 716 using the nozzle unit 720.

[0201]

After amplification of the target nucleic acid, an amplified production solution
is moved to the well 718 for detection by the nozzle unit 720, and detection of the
amplified product is carried out.

Thus, by arranging the well 702 for holding a specimen, a well for holding
magnetic particles for target nucleic acid extraction, a well for washing and a well for
holding a freeze-dried reagent for isothermal amplification in order in a linear fashion,
the nozzle unit 720 can be driven without loss, and further reduction in treatment time
can be expected. Moreover, since the nozzle unit 720 and the pipette chip 730 are
driven in a linear fashion, mixing of the specimen of another treatment line can be
prevented, and contamination can be reduced. Furthermore, simultaneously at the 6
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[ Cal cul ation of AFP] AFP val ues were cal cul ated based on val ues of
Abs450TMB shown in-Table 2 .* above. For cal cul ation of AFP val ues, anong
the foll owi ng mat hematical fornulae obtained fromFigures 47 and 48: y =
0.0065x + 0.2088Formula (1) y = 0.0068x + 0.0554Fornmula (2), Fornula (1)
was used. The cal cul ated AFP values are shown in Table 3 below Table 3
Sanpl e No. Specinen Treatnent Beads treatnment AFPL rngi /m1) -1 value 1

Control (PBS buffer solution)
treatment lines

[0202]

Further, the embodiment of the detection apparatus for the target nucleic acid is
not limited to the explanation described above, and various changes can be employed.
For example, in Figure 38 describe above, the system has the 6 treatment lines 700A to
700F and the 6 nozzle units 720 corresponding to the treatment lines 700A to 700F, but
the number of nozzle units may be one. Figure 42 is a perspective view schematically
showing a target nucleic acid detection apparatus having one nozzle unit. As shown in
Figure 42, a nucleic acid detection apparatus 900 has one nozzle unit 902. The nozzle
unit 902 can be moved along the well arrangement direction by a first guiding rail 904,
and can be moved along the direction of traversing the first to sixth treatment lines
700A to 700F along a second guiding rail 906. By providing such a constitution of the
apparatus, the number of nozzle units may be decreased, and an apparatus may be
provided at low cost.

[0203]

Further, in the above-described embodiment, the image sensor 894 and the
trigger light source 890 are provided, but a nucleic acid detection apparatus into which a |
photomultiplier tube is integrated instead of the image sensor may also be employed.
[0204]

Further, a nozzle for dispensing and a detector for target nucleic acid may be
provided independently. As shown in Figure 43, a nucleic acid detection apparatus
918 has 6 dispensing nozzles 922 corresponding to first to sixth treatment lines 920A to
920F and one nucleic acid detector 924. The dispensing nozzles 922 are controlled to
be moved in the arrangement direction of wells 926, and the detector 924 is provided
above a well 927 for detection so as to be moved in the direction S traversing the first to
sixth treatment lines 920A to 920F. By providing such a constitution of the apparatus,
efficient treatments can be expected.

[0205]

Further, the number of the nucleic acid detector is not limited to one, and a
plurality of nucleic acid detectors can be provided corresponding to respective treatment
lines as shown in Figure 44. As shown in Figure 44, nucleic acid detectors 932 are
provided corresponding to first to sixth treatment lines 930A to 930F.  When providing
such a constitution of the apparatus, the drive mechanism of the detectors 932 is not
required, and therefore, further improvement of treatment efficiency can be expected.
[0206]

When the isothermal amplification method is used for the step of amplifying a
target nucleic acid in a nucleic acid amplification apparatus having a plurality of
treatment lines, there is a case where nucleic acid amplification rates of respective lines
are different from each other. In this case, reaction temperature may be corrected by a
temperature controller. By correcting the temperature of amplification reaction, the
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balance between amplification rates of treatment lines can be expected, and more
accurate quantitation of the target nucleic acid.can be expected.
[0207]

In the explanation above, the pumping opening 730 and the plastic optical fiber
740 for transmitting an optical image of an amplified product to the image sensor 894
are provided in the nozzle unit 720, but an optical fiber for transmitting an optical image
of an amplified product to the image sensor may be provided to the outside of the
pumping opening. Figure 45 is a cross sectional view of a unit, in which an optical
fiber for transmitting an optical image of the inside of a well for detection to an image
sensor is placed at the outside of a pumping opening, taken along a plane approximately
parallel to the drawing direction of an optical fiber. An integrated unit 1000 has a
nozzle portion 1010 and an optical fiber portion 1020, and the optical fiber portion 1020
is placed at the outside of the nozzle portion 1010. Thus, the unit in which the optical
fiber is placed at the outside of the nozzle portion 1010 may also be employed.

[0208]

Moreover, as shown in Figure 46, in a nucleic acid detection apparatus having a
plurality of wells for detection, it is also possible to provide an optical fiber to each of
the wells for detection so that an amplified product in each of the wells for detection can
be detected, and to selectively use these plurality of optical fibers to detect a target
nucleic acid using a single detector. A nucleic acid detection apparatus 1050 has: a
single image sensor 1052; a switching apparatus 1060 for selectively transmitting an
optical image of the inside of a well 1054 for detection to the image sensor 1052; a
nozzle 1062 for dispensing; treatment lines 1065 in which a plurality of wells for
carrying out extraction to amplification of a target nucleic acid are arranged, etc. It is
possible to employ such a constitution of the apparatus, in which an amplified product
can be detected from each well 1054 for detection by switching of the switching
apparatus.

EXAMPLES

[0209]

Hereinafter, the present invention will be described in more detail based on
Examples, but the present invention is not limited to the Examples.
[0210]
Example |
Treatment of AFP-containing specimen
[Purpose] :
Regarding HAMA and human rheumatoid factor (IgM), contaminant thereof
was treated and removed using Protein G magnetic particles or anti-Human IgM
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Bi o Mag Done 12. 06 NO beads Not done 14.06 3 Serum + HAMA Protei nG.
Done 7.0 No Beads '

magnetic particles, and influence of the treatment on values of AFP (a-fetoprotein) was
examined.
[specimens and apparatuses used]
ELISA plate to which anti-AFP HYb-2051 is immobilized in advance (F96 MAXISORP
NUNC-IMMUNO PLATE (442404, Nunc.))
Serum control (Liquichek Immunoassay Plus Control Level 2, Bio-Rad)
HAMA (Human Anti Mouse Antibody) 1 mg/ml .
Dynabeads Protein G (Dynal, Invitrogen) (magnetic particles)
BioMag anti-Human IgM (Bangs Laboratories, Inc.) (magnetic particles)
AFP antigen (Original conc. 4 mg/ml)
AFP-HRP labeling antibody (Original conc. 0.13 mg/ml)
Block Ace Powder (1 pack: 4 g for 100 ml, Cat. No. UK-B80, manufactured by Snow
‘Brand Milk Products Co., Ltd.)
10x PBS
. 8 continuous pipettes
Disposable plate
SPECTRAMAX190 (Molecular Devices) & SoftMax Pro 4.8
Nunc-Immuno Wash 8
TMB Peroxidase Substrate & Peroxidase Solution B (H202) (KPL: Kirkegaard & Perry
Laboratories)
ELISA reaction termination solution (1.0 N H,SO4)
Sucker
Kim Towel
[Content of experiment] _
Specimens shown in Sample Nos. 1 to 6 below were prepared, and AFP values
were measured.
[Calculation of binding ability of magnetic particles]
For obtaining an AFP value of each specimen, binding ability of magnetic
particles was calculated in advance. '
The content of each immunoglobulin in serum is shown in Table 1 below.

Table 1

lgM  IgD  1gG1 1gG2 1gG3 1gG4 IgAl 1gA2 IgE
Moluoular «(kDa) 970 184 146 146 165 146 160 160 188

Serum level 15 003 9 3 1 05 20 05 5xi09%
(mg/mi)
(%) 8.6 02 513 171 57 289 114 29

Reference:The IMMUNE SYSTEM

In 5 pul of serum, about 0.04 to 0.10 mg of 1gG is present, and for adsorption to
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Not done 163.20 4 Serum + rheunatoid factor Bio Mag Done 74. 30 No Beads
Not done 79.12 5 Serum +HANVA +AFP

Dynabeads protein G, 100 to 250 pl of beads is required.

Further, in 5 pl of serum, about 7.5 pg of IgM is present, and for adsorption to
BioMag anti-Human IgM, 50 ul of beads is required.

[Preparation of washing solution] :

Block Ace Powder was dissolved in about 90 ml of Milli-Q water. After
confirmation of dissolution, the solution was subjected to filling up to 100 ml using a
100 ml measuring cylinder. 100 ml of 10x PBS was put into a 1 L measuring cylinder,
Block Ace Powder was added thereto, and the mixture was subjected to filling up to
1000 ml by addition of Milli-Q water.

[Measurement of absorbance of each specimen]

In this experiment, absorbance of each of 6 types of specimens (Sample Nos. 1
to 6) was measured. The amount of a reaction specimen on an ELISA plate was 50 pl.
As the serum, Liquichek Immunoassay Plus Control Level 2 was used. Regarding the
labeling antibody AFP-HRP, 1/800 and n = 3 were employed.

[Sample No. 1]

As a control, PBS (Phosphate buffered salinel) buffer solution was used, and
regarding a specimen treated with Dynabeads protein G, a specimen treated with
BioMag anti-Human IgM and an untreated specimen, absorbance of each of them was
measured. '

[Sample No. 2]

As a serum control, a solution containing 5 pl of serum was used, and
regarding a specimen treated with Dynabeads protein G, a specimen treated with
BioMag anti-Human IgM and an untreated specimen, absorbance of each of them was
measured. |
[Sample No. 3]

A solution containing 5 ul of serum and 10% HAMA was prepared. Using
this solution, regarding a specimen treated with Dynabeads protein G and an untreated
specimen, absorbance of each of them was measured.

[Sample No. 4]

A solution containing 5 pl of serum and 10% rheumatoid factor was prepared.
Using this solution, regarding a specimen treated with BioMag anti-Human IgM and an
untreated specimen, absorbance of each of them was measured.

[Sample No. 5]

A solution containing 5 pl of serum, 10% HAMA and 80 ng/ml of AFP was
prepared. Using this solution, regarding a specimen treated with Dynabeads protein G
and an untreated specimen, absorbance of each of them was measured.

[Sample No. 6]

A solution containing 5 pl of serum, 10% rheumatoid factor and 80 ng/ml of
AFP was prepared. Using this solution, regarding a specimen treated with BioMag
anti-Human IgM and an untreated specimen, absorbance of each of them was measured.

66



Pr ot ei nG Done 101. 68

f act or

[Results]

Table 2

No Beads

No Beads Not done 189. 29 6 Serum + |,
+AFP Bi o Mag Done Substract 66. 20

Measurement results as shown in Table 2 below were obtained.

r heumat oi d

Sample No.

Specimen

Treatment

Abs450TMB

Average

Standard
deviation

Vriation
coefficient

Control
(PBS
buffer solution)

ProteinG

. 0653

. 0638 0.

. 0634

0642

0. 0008179

0.0127

Bio Mag

. 0651

0658 0

0692

. 0667

0. 0017907

0.0268

No beads

0685

0653 0.

0614

0651

0. 0029033

0. 0446

Serum control

ProteinG

2177

213 0

2676

L2122

0.0041721

0.0153

Bio Mag

2841

2862 0.

2913

2872

0. 0030232

0.0105

No beads

2959

2938 0.

3110

3002

0.0076613

0. 0255

Serum + HAMA

ProteinG

. 2631

. 2510 0

. 2488

. 2543

0. 006287

0.0247

No Beads

. 2472

. 2698 1.

.2919

2696

0.0182491

0.0144

Serum +
rheumatoid
factor

Bio Mag

7160

. 6947 0.

6645

6917

0.0211292

0.0305

No Beads

1215

1225 0.

7253

1231

0. 0016083

0.0022

Sérum
+ HAMA
+AFP

ProteinG

. 8900

. 8594 0.

. 8596

8697

0.0143781

0.0165

No Beads

. 4009

. 4537 1.

. 4631

4392

0. 0273761

0.0190

Serum +
rheumatoid

factor
+AFP

Bio Mag

. 3443

. 3345 1.

. 3136

3308

0.0128034

0. 0096

No Beads

. 3512

.3732. 1.

ot ottt el i i P i e Pt i e e e i it i i i ot i g i G End G el B

. 3782

3675

0.0117284

0. 0086

[Calculation of AFP]
AFP values were calculated based on values of Abs450TMB shown in Table 2

. above.

obtained from Figures 47 and 48:

y =0.0065x + 0.2088

Formula (1)
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Not done XSubstract 67. 02 shows difference from Sanple 4. [0211]

[ Consi deration regardi ng experinment results] As shown by the AFP

value in the case of no treatnment ("no beads" treatnent) of Sanple No. 3,
the AFP val ue was increased due to the presence of HAMA, and therefore, it
is considered that there is a possibility that HAMA is a fal se-positive

factor. In order to confirmthis consideration, HAMA was treated
wi th Dynabeads protein G As a result, the AFP value in the case of
t r eat ment ¥ 6f0. 1te0.8834 3 liarmupy(Babeads protein G was 7.00, and the AFP

val ue wasregmileayethst@ed | evel similar to that of the AFP val ue shown for
Sanpl e No. 2. TherefiafiSed Akp onfdnb hat sHAMR, 1 s a factor causing
fal se positive. Lel e(}%ega\rléﬁlﬁlﬁg t he gﬁgnvg@ues of Sanple No. 4, the AFP
value in the case of treatnment with BioMag was al nbost the sanme as the AFP
val ue in fThidedase of no treatnent ("no beads" treatnent). [0212]

[ Concl usi qn] By treati ngla;t;nd removi ng the contaninant contained in
t he speci 1 ' Pr otghf; nakesds Beadghi ch i sAFRou ol be the
causepf or ngglpg? Igg'si £ §§b@|gfaénnwbe rgnm'ené ?r o?ﬁeﬁwnépicfgﬁ%g’hﬁ!@é? fore, the
anount of {AFP existiing in the spﬁgi r{e?ﬂ({an be, nore a:cui' el y nmepsured.
EXPLANATI ONS OF LETTERS OR NUMERALU'S'fOP13] 100 Fett el chl'p’ 12wel |
‘ (2ontro|
1 PBS ' 1.66
: buffer solution) Bio Mag Done
No beads Not done 1.43
ProteinG Done 975
) Serum control | Bio Mag Done 12.06
Nq beads Not done 14.06
ProteinG Done 7.00
3 Serum + HAMA
No Beads Not done 163. 20
i 74.30
Serum + Bio Mag Done
4 rheumatoid
factor No Beads Not done 79.12
Serum ProteinG Done 101. 68
5 +HAMA
*AFP | No Beads | Not done 189. 29
Serum + Bio Mag Done M Substract 66.20
. rheumatoid '
6 factor
+AFP | No Beads Not done |%Substract 67.02

3% shows difference from Sample 4.
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20col um- cont ai ni ng pi pette chi p 30menbr ane-contai ni ng pi pette chip

40gel -cont ai ning pipette chip 50pipette chip (tubular chip) 70antigen
separation/inmobilization tube 72spacer beads 100assay system 102centr al
processing unit 106chi p mount controller 108magnetic field controller .
112punpi ng controll er 130magnet 140punp 146pressure sensor 150assay system

151magnet 152di spensi ng appar at us
[0211] _
[Consideration regarding experiment results]

As shown by the AFP value in the case of no treatment (“no beads” treatment)
of Sample No. 3, the AFP value was increased due to the presence of HAMA, and
therefore, it is considered that there is a possibility that HAMA is a false-positive factor.

In order to confirm this consideration, HAMA was treated with Dynabeads
protein G As a result,.the AFP value in the case of treatment of Sample No. 3 with
Dynabeads protein G was 7.00, and the AFP value was decreased to a level similar to
that of the AFP value shown for Sample No. 2. '

Therefore, it was confirmed that HAMA is a factor causing false positive.

Regarding the AFP values of Sample No. 4, the AFP value in the case of
treatment with BioMag was almost the same as the AFP value in the case of no
treatment (“no beads” treatment).

[0212]
[Conclusion]

By treating and removing the contaminant contained in the specimen using
Protein G Dynabeads, IgM, which is thought to be the cause for false positive, can be
removed from the specimen. Therefore, the amount of AFP existing in the specimen
can be more accurately measured.

EXPLANATIONS OF LETTERS OR NUMERALS

[0213]

10 pipette chip

12 well

20 column-containing pipette chip
30 membrane-containing pipette chip
40 gel-containing pipette chip

50 pipette chip (tubular chip)

70 antigen separation/immobilization tube
72 spacer beads

100 assay system

102 . central processing unit
106. chip mount controller
108 magnetic field controller
112 pumping controller

130 magnet

140 pump

146 pressure sensor
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153heat - bl ock 154detecti on apparatus 162nozzl e 164pi pette chip 170PMI
1711 i ght source 180cartridge 18lbase panel 182hol ding portion 260assay
system 262syst em body 264cartridge CLAIMS 1. A systemfor assaying a

bi ol ogi cal | y-rel evant substance in a specinen, conprising: a first
support to which a substance having affinity to a contam nant contained in
t he speci nen, a substance that inactivates the contam nant, or a substance
havi ng aflfSOni t ysdag syhembi ol ogi cal | y-rel evant substance in the 'specinen is
i mobi i zeg;  andhonet a second support selected froma support to which a
reagent f é detectl t he Qlologlcally rel evant substance is immbilized
and a sud% rt ﬁﬁ@@“ PPAK'YY- phased reagent for detecting the

bi ol ogi calsBy- r de&derk substance. 2. The system according to claim1,
wherein tixa bi geReiiGPAppdrdi® evant substance is an antigen or an antibody.

162 - nozzle

164 pipette chip
170 PMT

171 light source
180 cartridge

181 base panel

182 holding portion
260 assay system
262 system body
264 cartridge
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3. The system according to claim1, wherein the biologically-relevant
substance is a nucleic acid. 4. The system according to any one of clains
1 to 3, wherein the contam nant is a nonspecific reaction factor. 5. The
system according to claim4, wherein the nonspecific reaction factor is at
| east one selected fromthe group consisting of an inmunogl obulin, an M
protein, a heterophilic antibody and.a rheumatoid factor. 6. The system
according to any one of claims 1 todg, sjjgrein the first support is at

| east one selected fromthe group consisting of nmagnetic particles, a gel,
a resin and a nenbrane. 7. The system according to claim®6, wherein the
magnet i ¢ pak systdne $oraasgayimeg adbiblvgaally-sglenasit sgbstdricp in a §pecithen, sympasmgccor di ng

to any one of cf gidBudpdrOto whith g sEbdtaridRhal BRABMir & 2 E6kSGIaAGcditEned
bi ol ogi cal | y-rel evant suBs i ses.a | abel’ed antlgg or %]Iabeled

t ance conpr
anti body Bl rBECRE: B BPIHE APy PARH S SOBIREY. BF o SUBS RS PAYHE a
probe f oraf%npy td thierbaplp pisalhi-tloghcsubktpnecinghappecudysis angebilized; afde syst em
according to anys@pad ehpsdrasdited Foma sﬁmhefbm&@lh laCe¥as fdidict &tif@lilid ed out
by fr eezegﬁfoé'ld%ﬂ —rel%ga tTgﬁg Rt i@q}n%;o%?f;i dn%ndt % S orppngdgfof%l A5 hjasédo 9,
wherei n the pecy N, o Lhe 1.iTSt rtand thé second Support dre

St suppo
respect i v@age%é?rﬁ%“&gﬁl?eel?lglﬁswﬁ@vf-ml%ga%évhsr%lﬁ§. 11. The system accordi ng
to claim10, wherein: a specinmen holding portion in which the specinen is

hel d; a fhrote batdh BRI ORI WhikhehBe iidiSticANPRM N SiblBhes 13Rd 2
second holﬂlng Eortl n | n-which the second support i s held are arranged in
an appr oxf oL ARYIYY1 i ne. 12. The system according to claim 10 or 11

wherein: the specinmen holding portion in which the specinmen is held; the

first hol gi mBe P@¥tdrh AacordinghioChaithe, Hihbfdin ShPBRIdgidadlyieledant 2Rbsthkie sacond

hol di ng p%&HHggdln whi ch the second support is held are integrated into a
cartridge. k) 4he system according to any one of clains 10 to 12, wherein
t he hol ding portions are sealable. 14. A cartridge conprising:

4. The system according to any one of claims 1 to 3, wherein the contaminant is a
nonspecific reaction factor.

5. The system according to claim 4, wherein the nonspecific reaction factor is at least
one selected from the group consisting of an immunoglobulin, an M protein, a
heterophilic antibody and a rheumatoid factor.

6. The system according to any one of claims | to 5, wherein the first support is at least
one selected from the group consisting of magnetic particles, a gel, a resin and a
membrane.

7. The system according to claim 6; wherein the magnetic particles are held in a
dispensing chip. '

8. The system according to any one of claims 1 to 7, wherein the reagent for detecting
the biologically-relevant substance comprises a labeled antigen or a labeled antibody
against the biologically-relevant substance or a primer and a probe for amplifying the
biologically-relevant substance.

9. The system according to any one of claims 1 to 8, wherein solid-phasing is carried
out by freeze-drying.

10. The system according to any one of claims 1 to 9, wherein the specimen, the first
support and the second support are respectively held in different holding portions.
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a first holding portion, in which a first support to which a substance
having affinity to a contam nant contained in a specinen, a substance that
i nactivates the contam nant, or a substance having affinity to the

bi ol ogi cal | y-rel evant substance in the specinen is imuobilized is held in
advance; a second holding portion, in which a second support

sel ected froma support to which a reagent for detecting the

bi ol ogi cal | y-rel evant substance is inmobilized and a support made of a
solid-phafeq,reaqent for.detecting tEe bi ol ogi cal |l y-rel evant substance is
hel d; and!'a 'SBEXTHBACHBI R A AL £ PoWN$8%ni ch the specimen is held. 15.
The cartridge acsmeruiendolding paition 1d whidiethe specithen sihebt, support is nmagnetic
Parti ol oo are rel oo oRaR AL R BhAL It LR ol cordi ng to
p [ s | i S Si. i . . g i ng

Py e of -1 arrccane bl RRR S e sesihid st ST B el e oos by

f r eeze- dr§reagrangerign aylapproampate sigaiglidasr ding to any one of claims 14 to 17
wherein the holding portions are seal able. 19. The cartridge according to

any one °Ll%k%k§ﬁgﬁﬁﬁ&9d&§*?ﬁ@ﬁﬁﬁb%*13 §Pgci nen hol ding portion in which

the specinén 1s _ rst ho Hlng partion in which the first
support is hel dthe sPREIPHEhQdng PArtRs @iyl BletPeimER ISA6Sh t he second support
is held are arrtnaded hollimpnpappn oxwhighehsfirsasupipbrtlis hedd; and0. A et hod f or

pretreating a spegid¥af hBRERY Sorass BYWRZhahdicob RBhpBbl s hgh evant substance in
t he speci nen a step of treating the specinen .using a

conpr.i si ng:, .
first supﬁﬁﬁweggﬁamp@ﬁ”%ﬂgﬂgitance having affinity to a contan nant
contained in the specinmen, a substance that inactivates the contam nant, or
a subst ang® Tiaviy@ndidcoRiitg td ghyl b 5 bRl DRI 12, vah@dianhe ﬁb‘l@ﬁ%ﬁf&ﬁoﬂsﬂ the
speci men &%SEQEBQI|IZEd. 21. The nmethod according to claim 20, further
conprising a step of preparing a second support selected froma support to
whi ch a reagent for detecting the biologically-relevant substance is
i mobi | i zedl sctrilgs pmprisingade of a sol i d- phased reagent for detecting the

bi ol ogi cal l y-re} %Y&%lcﬁh%?%ﬂf&%?'n which Iflﬁst“é%hg&@_t@%ﬁ&%%ﬂb&&c%'t?aivmgzo or
21, mherelg.the bl ol ogi ¢ Iy-refe ant substance'is an antigen .or aq]
ant i body. 3138y ¥n CREERGHRLCCBRHICAG Tt B SBFAMRT-28 YpPstance Wﬂb?‘&CHV%tFFet ©

bi ol ogi catdnfamishrty ant sshsbmrcahaeng stfmityuolthé biokngichlly-ral¢vanfisebstatch onl the

accor di NgsgeRintdrAis ABbRized & heWh@rRivindehe contam nant is a nonspecific
reaction factor, ZSd Tie neggod.acgprdiQ% t@ clain1g4 ﬁ$erein th ;

-nonspeci fic reattiGh 11131 fr@rm Orét“,l X é_CSI}aB ang &YRPOfe§ eF}eé‘ ‘E‘ﬂé?&?%‘lfgo

consi st i nghish arcagernipodeteningithe bipdogirghotetavant sibpfanesr ispmimabilizgdand ¢dy and

a r heumat aippoftaniderof a s8fd-phhsed reddeadioaclerthgide hivlagiyalbneldhncdudstaice20 t 0

25, mherekqwkﬂﬁnairst support is at |east one selected fromthe group

consi sting of 'nagnetic particles, .a gel, a resin and a nmenbrane.
g a gpec;tmen hpoldmg portion in w%lch the spec?men 1srllleld. _

15. The cartridge according to claim 14, wherein the first support is magnetic particles.

16. The cartridge according to claim 15, wherein the magnetic particles are held in a
dispensing chip.

'17. The cartridge according to any one of claims 14 to 16, wherein solid-phasing is
carried out by freeze-drying.

18. The cartridge according to any one of claims 14 to 17, wherein the holding portions
are sealable. '

19. The cartridge according to any one of claims 14 to 18, wherein:
the specimen holding portion in which the specimen is held;
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27. The nethod according claim26, wherein the nagnetic particles are
~treated in a dispensing chip. 28. The nethod according to any one of
claims 21 to 26, wherein the reagent for detecting the

bi ol ogi cal | y-rel evant substance conprises a | abel ed antigen or a | abel ed
anti body agai nst the biologically-rel evant substance or a prinmer and a
probe for anplifying the biologically-rel evant substance. 29. The net hod
according to an : i Iy i 0 -salid- phasing is carried
out by freeze-d¥§?ﬁgﬁﬁng ,&kﬁggﬁﬁgggPéﬁegggg@ﬁ%glgﬂgﬁb?gpicalIy-relevant
subst ance, wher kEge@nd heldingeRoHPR i WatcEd %%Fﬁﬁjﬂﬁ@oﬁéﬁhﬁg according to any
one of cl aiermsrabged o aBGppwxpnateisttaght lmean assay device to assay the

bi ol ogi cal | y-rel evant substance in the specinen. 31. The nethod according

to claim 30, wherein _the assay is an.i ngassay ar an . assa nmeans of a

PRSI T MFLr o R I S e R i S A e

wher ei n t bibstanes i the speicimenngpinprisiagi on method is a PCR method. 33. The

{nﬁt hod accordi ng st enyresit ]gn‘e ﬁieaitnm taang% 85t suppseitd wiien '@Z, ﬁib@?a&mnt of
e speci ng. t S _treat.ed speci nen_ar.e. carri Quf .uUsi ng .

the syst elrded afulindo 38Mhs it (Gpt R Ih BEERTE s G hef Tl

accor di ngtheFoafamipmor aidpianes havangwibinitr e theriolegicaferdpent mibstageein he

assay of thesspteimahédirapadiiren are carried out successively. 35. A nucleic

acid assay device, conprising: (a) a specinen holding portion in which a

speci nmen | el d; b) a first hol di ortion.in which trappin articles
or i appPhg B PEGAECSEEIR clan Ut ROHE HUmSHEs AP HEiRe A icks i
second hobutipeg psstaciadn fromwhd clupporteatpenwhichr aetegentngfor heleteatiget tiucl ei c
fﬁi d is hgloth ica(ug_)rer@v@utsmmﬁd@gisrﬁﬂﬁﬁmljim érmra%mnﬁitaﬁg otffaesqme;q{ag@dtﬂhi tnth 0
e speci men ng..por.t i.on anism.for mXxin e speci men wi e .

trapp?ng %%F?lgl%éﬂ 6B§§%?%8Pgﬁﬁg§%%?63%Sﬂﬁ%?%?c ac?d fronPthe speci nen,
and a nmechanismfor mxing the extracted target nucleic acid with the
reagent fop. dateetihod; aoelling @) daifte dvaniSM, seheeiredhd s §ib41y0Fedaiant

consi st nguﬂgtahc@is%gpﬁgénsépanntiEQWi ng a hydrophobic fluid, which has a

specific gravity sm r than that" of a mxed fluid of the target nucleic
acid and the reagent for detecting, into the second hol ding portion; a
mechani sni23.0lhe emethod gacoprdmg ttd nglaim &) foor 21c owhkereny thehdiglegipabyt-releyahiol di ng

portions; g@hsiRehan M dioicidrradiating an irradiating light for letting the
target nucleic acid fluoresce; a nmechanismfor receiving a |ight fromthe

target nucleic acid irradiated with the irradiating light to detect the
target nuéftelle meihgd agepadiag e chami 20net AL, wiestin tirecorsarnianitsing ranepestfitbi ned.
36. The nuekedcfanird assay device according to claim35, wherein the
trapping particles are nagnetic particles. 37. The nucleic acid assay

devi ce according to claim35 or. 36, wherein the magnetic particles are held
in a di Spéﬁs]‘}ﬁgm%thpﬁgccordmg to claim 24, wherein the nonspecific reaction factor is at least

one selected from the group consisting of an immunoglobulin, an M protein, a
heterophilic antibody and a rheumatoid factor.

26. The method according to any one of claims 20 to 25, wherein the first support is at
least one selected from the group consisting of magnetic particles, a gel, a resin and a
membrane.

27. The method according claim 26, wherein the magnetic particles are treated in a
dispensing chip.

28. The method according to any one of claims 21 to 26, wherein the reagent for
detecting the biologically-relevant substance comprises a labeled antigen or a labeled
antibody against the biologically-relevant substance or a primer and a probe for
amplifying the biologically-relevant substance.
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38. The device according to claim35, wherein the hydrophobic fluid is a
m neral oil having 16 to 20 carbon atons. 39. The device according to
claim 35, wherein the aforenentioned (d) and the nechanisns in (d) have a

mechani sm for sliding upper portions of the hol ding portions.

40. The

devi ce according to any one of clains 35 to 39, wherein the nechanisns in
(d) and the nmechanismin (e) or a nechanismin which the nmechanisns in (d)
and the nechanismin (e) are conbined are installed in the same nozzle.

41. The dgyi rd|n 0. any one of Ia| o] e t he.

Speci non_ 51 Hngeon aegdiin & Hny She i it Bt 26n VAR G CEBIIE Fol di ng
portion auenaimadgéﬁ£2ﬂdanngpprOX|nate straight line. 42. The device
according to any one of clainms 35 to 41, wherein the reagent for detecting

CR nmet hod or an

oot her U amol P oo otioiiat g Rt s kPRt B BT SR | o
product . pwgeatﬁrd]ésua&\t/hq:@e@@é@ﬁ@nrﬂ@gttg 28 \P1G 196 Clﬁlméllﬁltﬁ@635 PfQYldF?l tovier ei n
the reagesdsaf @victabesda ?nge bisldgiRbyecldUidubdarke iameapecithdn. The devi ce

according to any one o

nucleic a he\prd
devi ce acbpmdamgftacnaleyc amé ampliitaiomsngbod.o 44.

clains 35 to 43, wherein the first and second
hol di ng p f&;ons &Eﬁ#cP d |nto rtridge. 45. A nethod for

assayi ng a

AL (‘5" TG UEAsPaydt a0 BNt Rl i¥hg the

32. The method according to claim 31, wherein the nucleic acid amplification method is

" a PCR method.

33. The method according to any one of claims 20 to 32, wherein the pretreatment of the

specimen and the assay of the treated specimen are carried out using the system

according to any one of claims 1 to 12.

34. The method according to claim 33, wherein the pretreatment of the specimen and

the assay of the treated specimen are carried out successively.

35. A nucleic acid assay device, comprising:
(a) a specimen holding portion in which a specimen is held;

(b) a first holding portion in which trapping particles for trapping a target nucleic acid

from the specimen are held;

(c) a second holding portion in which a reagent for detecting the target nucleic ac1d is

held;

(d) a dispensing mechanism for dispensing the specimen into the specimen holding

portion, a mechanism for mixing the specimen with the trapping particles to extract the

target nucleic acid from the specimen, and a mechanism for mixing the extracted target

nucleic acid with the reagent for detecting; and

(e) a mechanism selected from the group consisting of: a mechanism for pouring a

hydrophobic fluid, which has a specific gravity smaller than that of a mixed fluid of the

target nucleic acid and the reagent for detecting, into the second holding portion; a

mechanism for removing or putting lids for covering the respective holding portions; a

mechanism for irradiating an irradiating light for letting the target nucleic acid

fluoresce; a mechanism for receiving a light from the target nucleic acid irradiated with
the irradiating light to detect the target nucleic acid; and a mechanism in which the

mechanisms are combined.
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36. The nucleic acid assay device according to claim 35, wherein the trapping particles
are magnetic particles. '

* 37. The nucleic acid assay device according to claim 35 or 36, wherein the magnetic
particles are held in a dispensing chip.

38. The device according to claim 35, wherein the hydrophobic fluid is a mineral oil
having 16 to 20 carbon atoms.

39. The device according to. claim 35, wherein the aforementioned (d) and the
mechanisms in (d) have a mechanism for sliding upper portions of the holding portions.

40. The device according to any one of claims 35 to 39, wherein the mechanisms in (d)
and the mechanism in (e) or a mechanism in which the mechanisms in (d) and the
mechanism in (e) are combined are installed in the same nozzle.

41. The device according to any one of claims 35 to 40, wherein the specimen holding
portion, the first holding portion and the second holding portion are arranged in an
approximate straight line. '

42. The device according to any one of claims 35 to 41, wherein the reagent for
detecting comprises a reagent for nucleic acid amplification using a PCR method or an

isothermal amplification method and a reagent for detecting an amplified product.

43. The device according to any one of claims 35 to 42, wherein the reagent for
detecting is freeze-dried in advance.

44. The device according to any one of claims 35 to 43, wherein the first and second
holding portions are formed into a cartridge.

45. A method for assaying a nucleic acid, wherein the nucleic acid is extracted and
detected using the device according to any one of claims 35 to 44.
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