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‘SF-1058 1 DESCRIPTICN BI OCH P AND BI OCHI P KI T AND

PRODUCTI ON PROCESS AND USE THERECOF 5 TECHNI CAL FI ELD
E@glgg sent invention relates to a biochip conprising
a mell%s) having, at its bottom a filter conprising
straight pores with a uniformdi ameter, a biochip kit
conprising said biochip and alvessel, a nethod for
reacting 10 or interacting a target, contained in an

-analyte which interacts with a probe-supported

particle, with the probe a hod for B/'F separation
of a target from an anal%@éFRg%%ﬁgNhod for separating

and fractionating a target froman_ analyte, and a

REORSATY AVACHClING aRd i oMt | FVORGCE L0 [ BREFFGe AND USE
interaction between a target contained in an analyte
ahdRaCli opr obe. BACKGROUND ART For exanpl e, upon

- - heating, double stranded DNA is 20 brought to single

stranded DNAs. Since, these single stranded DNAs have
conpl enmentary structures, they are nutually bound to
eachnother pTALNort hern hybridi zati on nethod has been
establ i shed by taking advantage of this property. A

met hodrhp wWhkebna fragpeAbnprepated By SFLLQR81i2 comprising

a well{s) having, at its bottom, a filter comprising

straight pores with a uniform diameter, a bilochip kit

comprising said biochip and a vessel, a method for reacting

or interacting a farget, contained in an analyte which
interacts with a probe-supported particle, with the proke,
a method for B/F separation of a target from an analyte, a
method for separating and fracticnating a target from an
analyte, and a method for detecting and identifying a
reactive interaction between a target contained in ‘an

analyte and a bioprobe.

BACKGRGOUND ART

For example, upon heating, double stranded DNA is
brought to single stranded DNAs. Since. these single
stranded DNAs have complementary structures, they are

mutually bound to each other. A Northern hybridization

method has been established by taking advantage of this

property. A method in  which a fragment prepared by
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fragmenti ng DNA having a specific sequence having a

proper length with a restriction enzyne or the |ike,

or. a %ynthesized ol i gonucl eotide, is used as a probe

Fér 145 search, for exanple, for a DNA fragnment or an

ol i gonucl eoti de having. a sequence conpl enentary to

this fragment or oligonucl eotide, has been carried

out as a standard technique. The Northern

hybri di zati on nethod, however, suffers froma problem

that the procedure is conplicated and even a 10 smal
AuRbBenbingndhyt dsidenct Pect¥ ot edefReRCShBRYIRY n. Proper
To overcome this problem a DNA chip has been

devgltbpedias a sirmplteittéannertzywehodrt otwei chikhe or a
Northern hybridization nethod is applied. In this DNA
ebhphetheedabovegohigoavel @of | des oruddie kiskeai sorobe for a
i mmobi lized at high 15 density on a substrate such as
skihdeng! a8§@rande>£DIA$§31@,nal WS can bpngarriegdp@mitinca  an
short tinme. This chip is currently wdely used. A

| %FEQSﬁthéQHEgg ?%%%£+?i@Wmsgahgn%%”pébﬁg§eﬁentary' to this

I gonucl eot | zed on a flat substrate such

il] sl ' ip, t I :
Sheafinl b abdibE ot B o b5, FrRbLI ARG oRE 7 @
base .onto_a substrate and binding this base to other
BgéEQaBﬂ BeSﬁElggge basis, and an oligonucl eoti de

havi ng_a predetermnm ned base sequence can

ase be
synt hesitg ed i ettt yRBRL t AEZR A AR A9 ghRoeEY apsg s FFers

from a problem that the procedure is complicated and even a
small numbér of analytes cannot be treated in a short tTime.
To overcome this problem, a DNA chip has been developed as
a simple treatment | method to which the | Northern
hybridizatipn, method 1is applied. In this DNA chip, the
above oligonucleotide or the like is immcbilized at high
density on a substrate sucﬁ as slide. glass, and the
analysis can be carried out in a short time. This DNA chip
is currently widely used.-

A typical example of this DNA chip comprises a
oligonucleotide immobilized on a flat rsubstrate such as
silicon. 1In this chip, the length can be extended to about
20 to 30 bases by immobilizing one base ontoc a substrate
aﬁd binding this base to other bases on a one base basis,

and an oiigonucleotide having a predetermined base sedguence

“can be synthesized directly on the chip under light
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irradiation or in the presence of an acid to produce a

DNA chi p. For exanpl e, Japanese Patent Lai d-QOpen No.

27000/ 1988 describes a DNA chip conprising an

6Fig8Rtcl eotide or the like which has been synthesized

in 5 situ on a substrate such as silicon

Alternatively, the DNA chip mdy be prepared by

bi ndi ng a nucleic acid such as cDNA or a previously

synt hesi zed ol i gonucl eoti de having a proper |ength

onto a substrate. In this nethod, the so-called
iBrewnaiebhodt ils Iheugetbdanashich an sephd atel yroduce a DNA
provi ded nucleic acid is separated froma particulate
catpier andors spahiped,ontdapanpsedetreranned positdesn No.
by a spotter. In the former nmethod, however, since the
basego/seduenceidssrsyashesi zed omat he ghiyp, eyefiowhetng  an
the 15 synthesis has failed only in a part of the
Dasgo8BAYERES et e Wi €1 ChEPuhS chegaldeteds @Pninesized in
unacceptable chip. As a result, the yield of the chip
Js§t¥4oﬂ. Shgﬁsg{?ré{géss&@ﬁ ?g@?f%{yhﬁy of correct

synthesi s Irn"one base synthesSis step, n is the nunber

of bas and i s the_numb of probes. 20

Accor dibbPYIAEEERY nuber BFpr GBLE | Ré¥ealls, PERBATCD  bY
vield is geonetrically |lowered. To sqlve this )
PIOBLBfA A sPAFESiprdierFs Provi el &5 pPdbed Previously
alternative to a defective probe. This neans,

fpnelef ] zafs advarnagesasiyier SN | A PrABPEadedigth onto a

substrate area. SF-1058 4
substrate. In this method, the so-called “Brown method” is

used in which a separately provided nucleic acid is
separated from a particulate‘carrier and is spotted onte a
predetermined position by a spotter.

"In the former method, however, since the Dbase
seduence is synthésized on the chip, even when the
synthesis has failed only in a part of the base sedquence,
the whole chip is regarded as an unacceptable chip. 2As a
result, the vyield of the chip is yv*" wherein y is the
probability of correct syhthesis in one base synthesis step,
n is the number of bases, and p 1s the number of probes;.
Accordingly, as the number of probes increases, fhe yvield
is geometrically lowered. Te solve this problem, a spare
probe 1is provided as a probe alternative to a defective
probe. This means, however, disadvantageously results in

increased substrate area.
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On the other hand, in the latter nethod, the anount

of the DNA spot and the position of the spot greatly

depend upon the accuracy of the spotter and the I|ike,

and 1&s€uri ng good reproducibility is difficult.

Further, in the mcroarray or DNA chip, for one

anal yte, probes such as nucl eilc acids for several tens

of thousands of itens can be nounted, and an

exam nation for several tens of thousands of

different itens can be sinultaneously carried out. On

t he ot Rer thandthsimcrantie 10 mhebeldigdmmmbihézedtba amount
substrate, the reaction of the analyte with the probe

oS aheedtii spohetwdenheh@odinmiohi bifzedepsohe andadtiley depend

analyte in the liquid, that is, a reaction known as

thenseheakkedrasol be- khauishoieact bah. thel NigenNekald assuring
the solid-liquid reaction is poor in reaction 15

ghblci-epeyauand; 8; £ gw; Boyr grapgipecessary for the
So-called hybridization reaction with the anal yte.

Fur thekEfert n ALdad 0 Asourately detebintNeyip, cor one

nucl ei ¢ acl havin ar get ase-sequence, a nu%’l el c

aci havi ng,a sequence conplenentary taq this nuclei
A58 pPOREE S B BUCLEmEDPEdad S 1 e eraf! fens of
%Ebstrate is .deternmi ned by the area occupied b%, .
FRAPGRBHEI Opr dfESSan P t RE JIPR e t R cRiprpaption for
se, and i mobilization of (hereinafter often referred
ggvasalpr 6pBS) SRoulklopeafpgedofi ndafhareblv spacBsw cRR De
good efficiency. The nunber of SF-1058

simultaneously carried out. On the other hand, since the

probe is immobilized on a substrate, the reaction of the
analyte with the probe is a reaction between the
immobilized probe and the analyte in the liquid, that is, a
rgaction known as the so-called “solid-liguid reaction.”
In general, the solid-liquid reaction is poor in reaction
éfficiency, and a few hours are nec.essary for the so-called
hybridization reaction with the analyte.

Furthermore, in order fo accurately detect the
nucleic acid having a target base sequence, a nucleic acid
having a sequence complementary to this nucleic acid
(hereinafter often referred to as “probe”) shcould be fixed
in a narrow space Wwith gobd'efficiency. The number of

probes which can be immobilized on the substrate is

determined by the area occupied by individual probes and

the size of the DNA chiprlper se, and immobilization of
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probes in nunber exceeding a certain nunber is
physically inpossible. Further, in chips of type
g&jg@ is imersed in the analyte for a reaction, such

- Pﬁently used DNA chips, the size of the chip per
se is preferably small 5 because the anobunt of a
usabl e anal yte solution is sénmetines very small. Wen
the size of the chip is reduced, however, the area
where the probe can be inmmobilized is reduced and,
consequently, due to the narrow space, the intensity
BtobRe 10 dei@ral ofxSEgALRY| § SE&rkedR tHaoghels physically
detection sensitivity is lowered. In order to
eéhppisaabéet heFabiover dr ambakkps i afregeat whjehr ¢5 amphikped 1in
conprising the above probe i mobilized on
theeeath nEnsi gpal gelrdmsibesn puoduced andrestily used DNA
commercially 15 avail able (see, for exanple,
Anabyti cale ChiipkCay ACtasVathip 444rpP.sH9 10 Plef200)Y . small
In this chip, since the probe is three-dinensionally
HEPRALLI zedoon three- digensi onglagel — andiybe psgberion is

density .is high, the intensity of the detection

, §Eﬂ@@#m£§ 9&9?’5H5 10n t he ot her hand, since the 20
.sIr'gha ty O

: I'nt ens noise is also high, the SINratio
IS noﬁ%lncr%%sed.nak|ﬁg Lt difficult to, rea i zg

signif Qe © npt ovengnt ST et Fon et thy.

reason why the signal intensity of nojse.is _
AF S adVAIHES ega%wwﬂ?@rea@%d%es TR Lhbeed o Fest GRIFE and,
that the renoval of a product SF-1058 6 , _
consequently, due to the narrow space, the intensity of the:

ever, The
e

detection signal ‘is so weak -that the detection sensitivity
is lowered.

In order to eliminate the above drawback, in recent
years, a chip comprising the above probe immobilized on
three—diménsional gel has been produced and is commercially
available (see, for éxample, Analytical Clinica.Acta Vol.
444 p. 69 to 78 (2001))y. 1In this chip, since the probe is
three-dimensionally immobilized on three-dimensional gel
and the probe denéity is high, the intensity of the
detection signal is high, but on the other hand, since the

gignal intensity of noise is also high, the S$/N ratio is

not increased making it difficult to realize a significant

improvement in detection accuracy. The reason why the
Sighal intensity of noise is disadvantageously increased is

believed to reside in that the removal of a product
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produced by a nonspecific reaction-of the probe
i mobi lized on the three-dinensional gel with the

al%%g is difficult. On the other hand, a chip has

"6 en devel oped in which hollow filanents are
bundl ed, probes are bound onto 5 the interior side
wal | of the hollow filaments fo forma
t hr ee- di nensi onal probe and thus to inprove the probe
density (see Japanese Patent Lai d-Open No.
181074/ 2000). Further, in recent years, a biochip has
pseAudedebPspad iPASRRFERLE BOR6ESCHI O AacstbSPEafi@Emobilized
having 10 vertical anisotropic pores is provided and
pnobks aheeerdnmbhbized! omel helthnehe wahdlpfe tie difficult.
vertical pores to provide a three-di mensiona
structonetandothes tandncrease p ties pabbe demsi 8yyeloped in
and, further, after a reaction of the analyte with
thechr obe.l o NoNt-afgets nater bahdcan, beraaskeddd Byayd onto
by taki ng advantage of a fl ow down structure

Eﬂgpﬁh%b@go%er§u£§|%XliOBQquH9rH§1£§ﬁefE@thﬁBgdtx) form a
Japanese Translation of PCT Publication

B04864L1997 1 (i ni erat onal, Publi cat ion %@1%%6) khg srobe

enin a met ho C €s are

h f_holl f
$§n8%\a%° %ﬁ%ﬁ%é%ﬁé%% SRt T HErate ditim et )
t b bi | d the f d I, he
oo Bt refhe LA { e RS or obe. A Timal 14 been

shoul d approach or cone into contact with the
fafiobrPeZedipr oBBichn &hiBoEAYE, SEUTEB8 héWevEFateheraving

foll owi ng points should be noted. The size of
vertical anisotropic pores 1s provided and probes are

immobilized on the inner wall of fhe vertical pores to
provide a three-dimensional structure and thus to increase
the probe density, and, further, after a reaction of the
analyte with the probe, a nontarget material can be washed
away by taking advantage of a flow-down structure
comprising vertically formed pores (see Published Japanese
Translation of PCT Publication No. 504864/1997
(International Publication 01/12846)).

Even in all the above methods in which probes are
bound to the interior side wall of hollow filaments or to
the inner wall of pores in porous alumina, since the probes
are iﬁmobilized on the.fixed wall, in the reaction of the
analyte with the probe, the analyte should approach or come

into contact with the immecbilized probe. In this <case,
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~the probe is nmuch smaller than the volunme of the

reacti on space. When the probe is viewed on the basis

of t scale of the reaction space, the probe is

ﬁgféE$8a projection 5 slightly protruded fromthe

fixed wall and, consequently, the probability that

t he anal yte approaches or conds into contact with the
probe is very low. Accordingly, these nethods require
stirring for a long period of tine for the reaction.

10 Further, when probes are imobilized on the inner
Wakkevet  t diet Hioddodiinensidndls sthamdiduke avdeche dbpt Isize of
of the pore is increased, the surface tension of the

- $hde alde s timaoh t beapoee ithanndrleasedlamd, o f habe reactioh

i ntroduction/di scharge of an analyte, a washing liquid

apdcel5 Whenl ithe s odef fliLuliawd et hoitle i Bagl S00f the scale

adopted in which, instead of the immobilization of

Brobase orchbe ibhxegdhawal |, -REORAS A €1 5 SHRRANELda O rojection

particles, and, in a solution containing the

RK © p rtg Strkhe; - poyed ,

e e I
thi.s t. , he pr.obe-su rte articles_ar .

i: ﬁ?egy-rﬁbr?en%nlgﬁ%ﬁ’alé%aec d?ksl,%efa é@ggi%ﬁ t SO cﬁ)telson?r agames into

t he, pr.obe-supported articles and.the anal yte. can. be

RUEGAFTy oved theherarit elS (Fi'ey mbPHod |A-COTdingly, these

advant ageous in that the reactivity is very SF-1058 8

REgROdRor caXaAABI 8 1ardBled o tHENtRPTERME i ©h HePRodor the

S

reaction.

Further, when probes are immobilized on the inner
wall of the three-dimensional structure and the depth of
the pore is increased, the surface tension of the side wall

within the pore is increased and, thus,

introduction/discharge of an analyte, a washing liquid and

the like is difficult.

A method is also adopted in which, instead of the

'immobilization. of probes on the fixed wall, probes are

supported on particles, and, in a solution containing the

probe-supported particles, the probe-supported particles

are reacted with a target in the analyte. In this method,
the probe-supported particles are three-dimensionally
dispersed in the sclution, and the probe-supported

particles and the analyte can be mutually moved. Therefore,

this.method is advantageous in that the reactivity is very
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- spedi

known in which a target contained in an analyte is
specifically reacted with a probe on the | atex
part%&*e surface, .and the contents of the target

Egcally 5 reacted wth and bound to the probe are
anal yzed by any B/F (bound fornmfree form
separation. Nucleic Acid Resedch Vol. 14 p. 503'7 to
5048 (1986) describes a nethod in which a target
nucleic acid as an analyte is hybridized with a
nucl ei ¢ acid probe supported .10 on a particle in a
$6lal-i onFenl levmad Usy centdd fagitangn deot ifémmie ophemethod is
anal yte remai ni ng unreacted. To this day, this nmethod
iksowndeliyy usadchThe cemptrieftugatondgrinkdwever , an  analyte 1is
di sadvant ageously requires a lot of tinme for
sepalidtican,:y afghctad t herth the psepar adh vehpowestés Relrticle
very high. 15 Japanese Patent Laid-Open No. 27000/ 1988

angrBakent apNo. (R275603 tdinsG osg a iRt hed g twhighcifically
magneti c particles are used as particles for

§%@E@%ﬁj%§5ﬂggﬁasbgﬂgdt% IRINELHE E?Etgﬁﬁggzgﬁepytgny B/F

I mobi 'l ze y a magnet for washing away t ana

(BPRL D9 hnEeact gl Lhe Rresent time, 20 this

S0 W used. "F'n order that the

el AL 185 RXLELLTANSt L, OSSP, sose asne

partic¢les should he not less than | micron, and, .
Q?ﬁ@élgeﬁeﬁhrm?Eh%%gﬁé&i%hl%%nﬁoﬂﬁﬁg%mcﬂuﬁgeﬁérﬁQ%Q as ah
is contained, the specific SF-1058 gravity is so high

fRat véedilmehdttiioh 27d aggFbmer atidelics a¢ikepyobg supported
occur and, thus, care should be taken in storage

on a particle in a solution followed by centrifugation to

remove the analyte remaining unreacted. To this day, this
method 1is widely wused. The centrifugation, however,
disadvantageously reguires a lot of time for separation,
and,  further, the separative power is not very high.
Japanese Patent Laid-Open No. 27000/1988 and Patent
No. 2975603 disclose a method in which magnetic particles
are used as particles for supporiing probes and the
magnetic particles are immobilized by a magnet for washing
away the analyté remaining unreacted. .Af the present time,

this method is also widely used. In order that the

‘magnetic particles exhibit magnetic properties, however, in

general, the size of the magnetic particles should be not

less than 1 micron, and, since a metallic magnetic

‘component - such as ferrite 1is contained, the specific
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and handl i ng. Japanese Patent Lai d-Open No.
270.00/ 1988 describes a 5 nmethod in which a target
ﬁ§9H§i§ acid as an analyte is hybridized with a
cl8ré acid probe supported on a particle in a
solution, and filtration and washing are then carried
out through filter paper, fol Powed by neasurenment of
a reaction-derived signal concentrated on the filter
10 paper. This nmethod is also currently w dely used.
In this nethod, however, the amount of [atex
gapvitlesdsused hsgbhéhaparsacdhestiadisn |ar gagohaneration is
lot of tinme is required for the filtration, and, in
addelvohp theufd laret, paper, icard ikehyld obbetekegged. storage
15 In all the above nethods using a probe-supported.
padt hehéltlescri bed in these docunents, a multiplex
assay or multiplex isolation fractionation using a

plural riyan®Eebesteannals ke opatr ned 02 of®f1 90 describes a

anal yate. A nmethod in which particles provided wth

ABYnod0 si-dephi Ehcat i earhagegm%g%&}b e,0f 4i dent ghgisa&ga@te is

plurality of probes are used een propose

. | . ti .
TOLEOAERL BELhor gl By LLpLEY R VellBogria on
No. ., 5,736, 330, Pat Laj d- No.
BE5RR 1987 And°) ApaHBee=SR. 1065710 PR, GHE MABNFER( FBR Chen
No. Q%g24/1995 descri be. methods in which a plurality
OF - Fieror 85Eent 5P Rt of LU Par PREFEs dioldowed by meashrement

of a reaction-derived signal concentrated on the filter
paper. This method is also currently widely used. In this
method, however, the amount of latex particles used as the
particles is so large that a lot of time is required for
the filtration, and, in addition,‘ the filter paper 1is
likely to be clogged.

| In all the_ above methods using a probe-supported
particle described in these documents, a multiplex assay or
multiplex isolation fractionation using a plurality of
probes cannot be carried cut for one analyate.

A method 1in which particles provided with any
identification label capable of identifying a plurality of
probes are used has been proposed as a method for
perfofming a multiplex  assay using probe-supported
particles. ‘For example, U.S. Patent No. 5,736,330,

Japanese Patent Laid-Open No. 81566/1987, and Japanese
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plurality of particles different fromeach other in
particle dianeter are provided, different probes are 5
supgorted on the. respective particles, the type of
thelOpFPobe is specified by color, particle dianeter or
the like, and a reaction between the analyte and the
probe-supported particle is Idetected by a flow
cytoneter. At the present tine, this nethod is al so
wi dely used. 10 In this nethod, however, the
probe-supported particle reacted with the analyte is .
Fﬁt?@te@ugﬁﬁ@agﬁoa ¥6- hbllé24pLaPé weshrabei meghodgr in which
B/ F separation is carried out by centrifugation or
the plliuke,} iftgl | ofed Dyucdiesmengilng | tokordd owayt bmeter or a
for detection. In this case, the analyte is 15 once
braeakedcin afpl alatidlRsa fdidfeiror: a tentriéaugal other in
sedi nentation tube for centrifugation and is then
gopliede toQitheill-oweyt onptariadhis dnereases tPheobes are
nunber of steps and causes a fear of contam nation
' pl ate.qr, t ca.d 5 4 |l o of
BB ot EEa0 Ty Thhe brBr hbna, Th the mtned-usi by °F
lors.for._ identification, the._n r of s _of :
BRREE T #raspetlsnorsbi ko Py  BrUdRE plaupY Pt ophetne 1ike,
nunber of types of |ight . which can be . dispersed by a
BB o AN ARroIELGF & X (Do BT heRtnbabwPEROPT Gported
intensity is about 10Q. SF-1058 11 Accordingly, it is
Bar b Ehat t8ositt e ot or#i Atleisi I CRGRF natftionshe Present

that is, 100 probes, are the Iimt of
Lime, this method is alsc widely used.

In this method, however, the probe-supported particle
reacted with the analyte 1is filtered through a 96-hole
plate with a filter, or B/F separation is carried out by
centrifugation or the 1ike, followed by dispensing in a
flow cytometer for detection. In this case, the analyte is
once treated in a plate with; a filter or a centrifugal
sedimentation tube for centrifugation and is then applied

to the flow cytometer. This increases the number of steps

“and causes a fear of contamination with the plate or tube

or a deposition loss of the analyte.

On the other hand, 1in the method using colors for
identification, the number of types of identifiable colors
is limited. Specifically, the number of types of light
which can be dispersed by a combinaticn of a certain

wavelength range with 1light intensity 1is about 100.
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si mul t aneous assays. |n addition, Japanese Patent
Lai d- Open No. 243997/1999 describes a method for

i dentifying particles by taking advantage of particle
sitzéCx%d shape. Further, Japanese Patent Laid-Open
No. 346842/2000 describes a nmethod in which particles
are arranged one-di nensional |¥1or two-dinensionally

~and, in order to partition probe 10 particles

different fromeach other in type, fine particles of
different size are used as separation partition walls.
Agcalridinkgd vaet hbdsi deserdichedhiat t Aecabovid Hocoreat/'d itgnsity
whi ch particles are "identified for multiplex assays,

detnbd tniati owist h ahkkowieyt of®tler prebear r i edeoutthfor ltihgt of
15 identification of particles. In the nethods using

theuflk-eweeyikorekels . honever, particles are flowed into
a capillary, and a |aser beamis applied fromthe

capi | | agy i%cwﬁ%iphﬂansQﬁ#%ﬂieﬂ@rt porseguenthalib¥pen  No.
identify the particles. This disadvantageously

Eﬁ%@bﬁ?ﬁ9§9'%&sﬁ§ibk§eaf %t%?%PQ&hpﬁde%QikgihBi%d%%%%les by
ou ) a

when t he detection finme s be short ene

FUL e oob LLTEshoul o, not be providec or fles | curtner

_ _ article and, “consequen Fy, t he
daprreaty PReThe FRYROYESeer | S OtReNeon.  SrRaTpes @
repl acenent of SF-1058_12 the capillary every tine
RREROChanakilyhe PRE Tl EpEScEd 9 S IR gReFgredgernally or
reasons. To avoid this difficulty, the .
two-cdimensionally  and, in order to partition procbe
particleé different from each other in type, fine particles
of different size are used as separation partition walls.

In all the meﬁhods described in the above documents
in which particles are ‘identified for multiplex assays,
detection with a flow cytometer 1s carried out Zfor the
identification of particles. In the methods using fhe flow
cytometer, however, particles are flowed into a capillary,
and a laser beam is applied from the capillary 1in its
transparent part to sequeﬁtially' identify the particles.
This disadvantageously requires a lot of time for detection.
In this case, when the detection time should be shoftened,

a sufficient time should not be provided for the

identification of . one particle and, consequently, the

‘detection accuracy is likely to be lowered. The capillary

in the flow cytometer is expensive, and the replacement of
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capillary shoul d be cl eaned every tine when the _
analyte is replaced. This further requires a tine for

t horough 5 cleaning. Biochips include DNA chips in
o

DNA fragment or an oligonucl eotide has been
i mmobi lized as the probe and protein chips in which a
protein such as an antigen orlan antibody or a
chem cal conpound capabl e of specifically 10 reacting
or interacting with the protein has been i nmmobilized.
These protein chips and the |like also involve the _
&bev ec 37 obl astis . e TheY DNANehivBeerangher enalvtehiips taplpeed is
applied through various probes imobilized onto the
siiisticatl¢ tfor Iesftunctasmad . ankd ysesiof tgepesiifficulty, the
possessed by organisns; clinical assays for confirmng
abbectedycendiulbions ofl calisfasesrutimasvyivarni 0Hs analyte is
i nfectious di seases; gene pol ynorphic anal yses;
sebaatian of dfiher apgutice.dr uBEGOr di Ng it t iR rgerdiorough
sequence of a patient, called 20. "tail or-nmade
%@ggﬁ@%é; screeni ng of chem cal conpounds or proteins

or the devel opnent of pharmaceutical preparations,
or toxgg screent N0y 9fi. CRgA cali %Oﬁﬁokgﬂﬁgh %n%NA(fragment or
es of g an e [ Ke.

%_I'l
ot her-varrou YpPES screentn

Current | d .hi ochj ps, . h da .not . h F- 105
74 SR i b o ener TISA 1y 445 age T tREoPe and

above varioqus applications. For exanple, in order to f

PrAtsar sghips in which a protein such as an antigen or an

antibody or a chemical compound capable of specifically

‘reacting or interacting with the protein has been

immobilized. These protein chips and the like also involve
the above problems.

The DNA chips and protein chips can be applied
through warious probes jﬂﬁmbilized onto tThe substrate to
functicnal analyses of geneé possessed by organisms;
clinical assays for confirming affected conditicns of
diseases such as various infectioué diseases; gene
polymorphic analyses; selection of therapeutic drugs
according to the gene sequence of a patient, called
"tallor-made therapy"; screening of chemical compcunds or
proteins for the development of pharmaceutical preparations,
or toxic screening of chemical compounds; and other.various
Lypes of screening and the like.

Currently used Dbiochips, however, do  nolt have
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di sease in a very early stage, a very small anount of

di sease-derived marker which conmes out fromcells to

the 5 outside the cells in a very early stage of the
§75t838  shoul d be detected. It is said that the

detection sensitivity of the existing biochips is
unsatisfactory for the detectdi on of the very snal

anmount of marker. Accordingly, the devel opnent of a

bi ochi p having higher 10 sensitivity has been

desired. The use of a single probe is unsatisfactory
foEisbbtadny ngledortiriatre FARSHENELEYN Bboutiscondit itdiss above
of a disease of a patient to mnimze a diagnhostic

garboys aadpaicsicdnhtanedus mubtplet ednassalewsingtind out a
plurality 15 different probes are preferred.

Aceesdendlry, at heerdeveirapmentagé, a i eehiyp wWhiTh cGadunt of
performa multiplex assay with high detection

gepshtbvadyi Pas heencdesiHed, IhReBresAnt riAMentilor to the
has been nade with a viewto solving the above

Bﬁ@glggs,tﬂfe t@éméi Qr, agt ’veaﬂfj é‘QrE?J %ﬁéage,zoo@f t? adisease

present invention is to provide a biochip In whic

LORSED, OB ABEK LR LYo, SLgPae B 108 orecton

probe Irciency in

separation efficiency .i-s .hi ,. and high-sensjtive
SEReL e bt Gob s i el oRg 08 S ¥Betory for
realized, and to egovéde a process faor producing %he

thge detection o he wvery smzall ‘amcunt "o

marker.
Accordingly, the development of a biochip having higher
sensitivity hasg been desired.

The uée of a single proke 1is unsatisfactory Tfor
obtaining accurate information about conditions of a

disease of a patient to minimize a diagnostic error, and a

simultaneous multi-item assay 1using a  plurality of

~ different probes are  preferred. Accordingly, the

development of a biochip which can perform a mnultiplex
assay with high detection sensitivity has been desired.

The present invention has been made with a ﬁiew to
solving the above problems of the prior art, and an object
of the present invention is to provide a biochip in which

a target contained in an analyte ié reacted with\a
probe with high efficiency in a short time,

- B/F separation efficiency is high, and

high-sensitive detection and identification can be
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Anot her object of the present invention is to provide

a biochip kit which can realize direct transfer of a

ngﬂig 5 between wells, specifically between biochips
ghch®pPovided with a plurality of wells, or between a

bi ochip provided wth a plurality of wells and a

vessel provided with a plurdldty of wells. A further

obj.ect of the present invention is to 10 provide a

met hod for separating and fractionating one or nore
tar%ets fromone anal yte using said biochip, a nethod
replsépdrablBg and fractionating one or nore targets
froma nunber of analytes in a sinultaneous 15

paral | et panméde a pethots fHrr agsagingnonehansdnge for

one or nore targets, and a nethod for assaying a
nunberAndthnal ypbésctnod tsénpktaredudnpanalibel isahoeprovide
for one or nore targets. 20 DI SCLOSURE OF | NVENTI ON
Gididchipchiip ¢hacacteni zed1hbyecanpeicsi ngadswekl 68)a liquid
having, at its bottom a filter conprising straight

: Bgﬁﬁéenmkkﬁl%,ugkﬁQﬁmﬂgéi t eleBfdangBdoat i g EQEM provided

pore spaci ngs. 1058 15 (ii) The biochip according
%QF%h%. Pﬂfa%%€£1gf)wel?@arqgge%%%%@ehnéih@{oéﬁiﬂ provided
I Tter has a thitkness of 1 to
with a plurality of wells and a vessel provided with a
plurality of wells.
A further object of the présent invention 1is to

provide

a method for separating and fractionating one or

" more targets from one analyvte using said bicchip,

a method for separating and fractionating cne or

more targets from a number of analytes in a simultaneous
parallel manner,

a method for assaying one analyte Ifor one or more
targets, and

a method for assaying a number of analytes 1in a

simultaneous parallel manner for one or more targets.

DISCLOSURE OF INVENTION
(i) A.biochip characterized by conmprising a well(s)
having, at its bottem, a filter comprising straight pores

with a uniform diameter arranged at uniform pore spacings.
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10 m (iii) The biochip according to the above item
(i) or 5 (ii), characterized in that the open area
ratig %f the filter is 15 to 60% (iv) The biochip
§55&P§ing to any one of the above itens (i) to (iii),
characterized in that the surface of the filter is

formed of silica, titania, orlalumna. 10 (v) The

bi ochi p according to any one of the above itens (i)

to (iv), characterized by conprising a plurality of

said wells provided integrally with each other. (vi _
The bi déhkip HezobkdpagiPo aegoomEn®f tohethihowboviet epgem (1),

(i) to (iv), characterized in that said well is 15

shagalcaelni zpdovirdethat{ vé&1d Thélbeochiep acddridilngea of 1 to
any one of the above itens (i) to (vi), characterized

hp fpat a reinforcing rib part is provided on the

upper side or lower side of said filter in said well.

20 (Vi i) iThembi oghich iaceicdimtidg tderabomeots eten (i) or
(vii), characterized in that said reinforcing rib

't 1S j r t prgyd d it p it
RR6Y 1 Sl AL 1 LOr ah LYRSC DI dBHel L PLUERLT dr  the

of throu (xi) The biochip according to the

it Vi) .k (viii), characterized in that
gg?éggeﬁgggéc%ﬁg6§fb part is SF--1058 16 j oi ned

CheCCborad P G fact Sl oL AN8GP LR, 2888 LIRS amove
items (i) to (iii), characterized in that the surface of
the filter is fcrmed of silica, titania, or alumina.

(vi The biochip according to any one of the above
items (i) te (iv), characterized by comprising a plurality
0of said wells provided integrally with each other.

(vi) The biochip according to any one of the above
items (i) to (iv), characterized in that said well is
singularly provided.

(vii) The biochip according.to any one of the above
iteﬁs (1) to.(vi), characterized in that a reinforcing rib
part is provided on the upper side or lower side of said
filter in said well.

{viii) The biochip according to the above item (vil),

characterized in that said reinforcing rib part is of an

integral type provided with a plurality of through-holes.

(x1) The'biochip according to the above item {(vii) or

(viii), characterized in that said reinforcing rib part is
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(viii), characterized in that said reinforcing rib
part is formed so as to continuously extend fromsaid
fgjt r,, said 5 reinforcing rib part and said filter

15 i"rjrg]E‘fgorned of an identical material. (xi) The

bi ochi p according to any one of the above itens (i)
to (x), characterized in thatl@ nonporous part free

frompores of said filter is provided on the bottom of

10 said well in a predetermned width fromthe

periphery of said well. (xii) The biochip according
tUelany dascerlyhecabave LTitbas- (i) to (xi),

characterized in that a first filter is provided at

t he botikomTbf theohdl ()ccandiag decoiete falbeee 1beirs (vii) or
provi ded on the side opposite to the first filter so

t{hati it he chvelrbEs priis eglandwi tdhad detdveenisaddefng stilandart is
second filters. (xiii) The biochip according to any

gaenel tshe sabove coddeibudidlf CoxiXdrd , fEMAr agt er kzedern said

that a dispersion wwith 20 a probe-supported particle

dispersednthergl noLseplacedsing sandewelbe {8y fob¥le¥) of an
The biochip characterized in that the ratio ~between

gpgnqgggﬁfﬁ%tggigf[d particle and the pore dianeter

sai er 1s particle dianeter/pore dianeter =
1.1to and sai.d garticle dianet%;
]

sai o poFe) sghe g nkn SRR L gt snchTy P By stenfidg 2bove
9¥e&ng%5aﬁxPaQ§5?|%haracterized in that a nonporous part
free from pores of said filter is provided on the bottom of
sald well in a predetermined width from the periphery of
said well. |

{(xii) The biochip according to any one of the above
items {i) to (xi), characterized in that a first filter is
provided at the bottom of the well(s) and a second filter
is provided on the sidé opposite to-'U1e first filter so
that the well{s) is sandwiched between said first and

second filters.

{xiii) The biochip according to any one of the above

citems (i) teo (xii), characterized in that a dispersion with

a prcbe-supported particle dispersed thereiﬁ is placed in
éaid well(s).

(xiv) The bicchip characterized in that the ratio
betwéen the diameter of said particle and the pore diameter

of said filter is particle diameter/pore diameter = 1.1 to




di ameter < pore spacing < particle diameter x 10. (xv)
The biochip characterized in that the dianeter 5 of
gqu ggrticle and the pore dianeter and pore spacing
Q ird filter satisfy a relationship represented by

formula: particle dianeter > pore dianeter + pore
spaci ng/ 2. (xvi) The biochip-according to the above
item(xiii), characterized in that -said well

contains a dispersion in 10 which probe-supported

articles having at |east one identification neans for

%r Svi diffg préolse iRferitidliec afi aetfAf or Rt | DH haweseefPacing
di spersed. (xvii) The biochip according to the above
seéiElxvid , redpdriavtdrirzedebneshatedaillyi demmiflizcat penticle
means is.at least 15 one neans selected from col or,
sghapetedi anedee apdciege<d seguance diasater x 10.

probe- supported particle. (xviii) The biochip

accor ding) t ohthe aheviey | Eeardovéniz&d (XVithat the diameter
characterized in that a plurality of probe- supported

par thehegawhiiehcargd dept igale to Bacte ot hey b@r@ospac1ng of

probe identification information in all of sa

agﬁﬁta %Eégggg-me||35€?§ ?%mhtlcgg)to eac%g§€% g# formula:

Sv0: robe Ll dent i ati on, Lforrat i on  or, 8 plyyal ity

suppor es cont al
Ctem (R0 i (RAPFIIP CRAFRERH 760 RSt A 3%""?‘3
plllgrr*aalctlzé%/lzoefdpa%beﬁhat said well contains a dispersion in
which probe-supported particles having at least one
identification means for providing probe identification
information have been dispersed.

(xvii) The biochip accecrding to the above item (xvi),
characterized in that said identification means is at least
one means selected from color, shape, diamefer and gene
sequence in said probe-supported particle.

(xviii) The biochip according to the above item {(xvi)
~or (xvii), characterized in that a plurality of probe-
supported particles which are identical to each other in
probé ‘identification inforﬁation in all of said
identification means are contained in an identical well and
said wells are identical to each other in said probe

identification information for a plurality of probe-

supported particles contained therein.
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supported particles which are identical to each other
in probe identification information in all of said 5
&ggﬁblflcatlon nmeans are contained in an identica

FtY3Ad said wells are different from each other in
said probe identification information for a plurality
of probe- supported particlest&ontained therein. (xx)
The bi ochip according to the above item (xvi) 10 or
(xvii), characterized in that a plurality of probe-
supported particles which are different from each ,
ot her ﬁM&&%ﬂm%Wm&mm@mmﬁm@mﬂW@mwﬁlWW>
| east one identification nmeans are contained in an
pdentichl) meldhzamdtegdizddwel h s EHrat | denpleadlity eadh probe-
other in construction of 15 said probe identification
snbpomatdompdrntiallled hehidideatef iichntoicaieans kecha cther in
plurality of probe-supported particles contained

bhepei n. igxxic) rTketbbachi pnaseprdipng toithe above bFem said
(xvi) or (xvii), characterized in that a plurality of

@&QH@if@@aﬁHeﬂoﬁEQHspéfé'8&§§aﬂﬂé8h ﬁrﬁndhﬁéﬁﬁ§8&lf%@@l and
each other in probe identification |nfornat|on in sa

Q%eEGQQg\ﬂyeaFeaﬁgfffé&%ﬂfO?FgﬁanéagﬂfoQQQ@'?ﬁd:#ﬂxﬁnprobe

ntlc sal S are erent fromeach
othe |n C nstructlon 0 SaI% probe id ntI{i atIOP probe-

TAFSrrat Fon PR at "FEASETH °SF- 10587 19" %4l
|dent| atlon ans for urality of probe-
SG5B0F Fel parFi cr 8 %%rm%wﬁg% tRerelm:

(xx) The bkiochip according to the.above item {xvi)
or {(xvii), characterized in that a plurality c¢f probe-
supported particles which are different from each other in
probe  identification information in said at least one
identification means are contained in an identical well and
sald wells are identical to eéch cther in ccnstruction of
said probe identificaticon information in all the
identification means for a plurality of probe-supported
particles contained therein.

(xxi) The biochip according to the above item (xvi)
or (xvii), characterized in that a plurality of probe-
supported particles which are different from each other in
ﬁrobe identification information in said at least one
identification means are contained in an identical well and
said wells are differenﬁ from each other in construction of

sald probe identification information in at least one of
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(xxii) A biochip kit characterized by conprising: a

vessel; and, a plurality of wells fornmed integrally

with 5 each other or a single well in the biochip
accdidi®hg to any of the above items (i) to (xxi)

housed in or connected to said vessel. (xxiii) The

bi ochip kit according to the &bove item (xxii),
characterized in that said vessel is f orned 10

integrally with said well(s). (xxiv) The biochip kit
according to the above item (xxii), characterized in

sldtd saidenegdselatiionf ommashs | nBependenplypratisyi dof probe-
well (s). (xxv) The biochip kit according to any of the
anpye rtEs phems c(rxi cpnteifexi therecharacteri zed in

that said vessel is provided with well(s)

corresperdiing A oo sadiei pekli¢s)chdya@aid ook pcofidxVisling: a
The bi ochip, kit according to the above item (xxv) ,
Raraat;erdzed hn difatia thhrgughvealse fs-rovigdedygahlly with
20 the bottom of said well (s) in said vessel. (xxvii)

bi [ i >cakdi t0 s e bt :
e P SR R Pertogatt N B il e e to ey
%%S%Fﬂe aarbe K?eonlp@%{\gdgig %%Ch( xg{igerl%dc’uos'ec} hﬁg é?econnected to
correspond?ng wWel'l’s are connéct'ed 10 ‘each ot her.
SF- 1058 20 _(xxviii) The. biochip kit according to the
860Ve ViPCERs - (xxii) to (xxvii), characterized in that

sai d vessel . , ) ) )
(xx1ii) The biochip kit according to the above item

(xxii), characterized in that said vessel is formed
integrally with said well(s}.

(xxiv) The biochip kit according tc the above item
{xxii), characterized in that said wvessel 1s <formed
independently of said well (s).

(xxv) The biochip kit according to any of the above
items ({xxii) to (xxiv), characterized in that said vessel
is provided with well{s) corresponding to said well(s) in
saild biocchip.

(xxvi} The biochip kit acceording tc the above item
{(x%xVv), charécterized in that a through-hole is provided at
the bottom of said well(s) in said vessel.

(xxvii) The biochip kit according to the above item

(xxv} or (xxvi), characterized in that said bicchip and

sald . vessel are connected *to each other so that the

corresponding wells are connected to each cother.
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conprises a plurality of plates stacked on top of each
other, said plurality of plates being selected from
platﬁ 5 with a through-hole and plates free froma

gﬁ-hm e. (xxix) A biochip kit characterized by
conprising a plurality of biochips according to any
of the above items (i) to (X)) which are connected
to each other so that the corresponding wells are
connected to-each other. 10 (xxx) The biochip kit
according to any of the above items (xxii) to (xxix),
char act&kvzed) i Brehhiorherf kat parerdprevicdedhenabhge ltems
| oner end of the well side part in said biochipis
damnéc¢t etlodi Keeviy)t o therklcaerpaetl piovi dedtonsatibhe vessel
upper end of the well side part in said separate
vespelisds of paudasepsyr ate hilechisp soathad tdie webl sof each
are connected to each other. (xxxi) The biochip kit

aegerdi BGiHO pANY-0f hN& AhOVEred 18I XXbi 2 EOA(¥¥bY) plates
characterlzed in that either a positioning concave

EB %”Eﬁr&@h?hhél OQMSX?EQEESDEPgédﬁgmgO 5 0P 1 D& dfie.

e par In said separate vesse

Sa'd SgQg{Q e bIOEQ&gl Q:b§%aréﬁﬁér1§éd Dy c?mprising a

p03|t| fl ng convex part a concave ‘par
t d f.1h [ d
B5Rn Eh Atc Py olRBE r=Sar PRl Bt 71 Gy it <0 “Fg7pe e

fitted is prOV|ded 21 on the | ower end of the wel
$i-detBarExitn ¥A-Ghbiagchi $PINg5584 90 A@ﬁlﬁ%c%ge%ﬁo that the
produci ng a biochip according to any of the above
FeeRgsPPYding (wxtis eharaeperfbed By each other.

(xxx) The biochip kit according to any of the above
items (xxii) to {xxix), characterized in that the flat part

provided on the lower end of the well side part in said

‘biochip is connected directly te the flat part provided on

the upper end of the well side part in said separate vessel
or sald separate biochip so that the wells are connected to
each other.

(xxxi) The biochip kit according teo any of the above

Ciftems (xxil) to (xxix), characterized in that eilither a

positioning concave part into which a convex part provided
on the upper end of the well side part in said separate
vessel or said separate Dbiochip is to be fitted, or a
positioning convex part.into which a concave part provided
on the upper end of the well side part in said separate

vessel or said separate bicchip is toc be fitted is provided




10

15

20

conprising: providing a plate having a structure of at
| east two layers different fromeach other in
conqggition of a material constituting the |ayer;

§g6j ?ing said plate pattern etching fromits one
side to the boundary between the two |layers to forma
wel | hole; and subjecting sa&ld plate to pattern
etching fromits other side to the 10 boundary between
the two layers to formfilter pores, thereby
preparing a biochip conprising a well and a filter
esnhiet édwed eaehodt hee. wekkx$pidg Peprotessai@rbiochip.

"~ producing a biochip according to any of the above

itens (k¥xid) (Xipyoodwy atoer bzeduicingls thavckipi egnording
wafers are etched to prepare a filter, arib, and a

wel lanwhich are tdierwvestiacked onh) tap ofx:each ohbescterized by
(xxxiv) A method for operating a biochip kit,

@Bﬁb@%@ﬁ%ledpf@vi@ﬁtg ian grhtecharkid accergingut® of at
any of the above itens (xxii) to (xxxi) conprising

§@Egtvg§%@l @Od§?§gr L oChi-py Saig Vessel Pﬁiﬁgmposition

provi d i ndependent 0 saild well (s) In sa

i-o¢hj . sol uti N C [ id .and i,d
HEPRTERog 130 L8, SLPhRCEHe! PaBhy aYBIREA0dgRRtrace

olution to bring said solution in said,vessel .into
Bt o T e o2 nbhart oo ot £ iy Cpoundary
solution SF-1058 22 within said mell{s). gxxxv% A , ,
RBEHBE" f BPeop¥ratidng™d Bicdiny K& twelthariet effedupacecting
that the interface of a solution contained _

said plate to pattern etching from its other side to the

boundary between the .two layers to form filter pores}
thereby preparing a biochip comprising a well and a filter
Cénnected to each other.

(xxxi1ii) A process for producing a biochip according
to any of the above items (i) to (xxi), characterized in
that silicon.wafers are etched to prepare a filter, a rib,
and a well which are then stacked on top of each other.

{(xxxiv}) A method for operating a biochip kit,
characterized in that, in & biochip kit according toc any of
the above items (xxil) to (xxxi) comprising said wvessel and

said biochip, said wvessel being provided independently of

'said well(s) in said biochip, a =olution is placed in said

vessel and said well(s) in said biochip is vertically‘moved

in said solution to bring said solution in said vessel into

'contact with said probe-supported particle and/cr solution
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in said vessel in a biochip kit according to any of
the 5 above itens (xxii) to (xxxi) is vertically noved
to brlng said solution in sai-d vessel into contact

WETH 994 d probe- supported particle and/or sol ution

within said well(s). (xxxvi) A nethod for operating a

bi ochip kit, characterized i42that, in a biochip kit
according to any of .10 the above itens (xxii) to

(xxxi) conprising said vessel for housing said biochip
therein, a pressure differential is created between
vaittiivesseld ard1ldald chip or between nutual wells in

said chip to cause contact of a liquid with said

probe- suppont edk pardtiledde widhi ncgairdtvield (&, bransfer kit,
of a 15 liquid between wells, or both of them

Cxxx¥icit:rAzeet hed ther eper ahiceg fadei eahiap skilition contained
characterized in that, in a biochip kit according to

any of: 4 thesabove i tens; bxxib) Wie (esééb]}dﬁ@@m‘;b&a@ﬁ; of the
sai d vessel connected to sald biochip, a pressure

nggz%r eﬂlén%i %0) °E§at(§9i<9?t W%e%esﬁ{ldc %?exhox?é‘c‘? to bring

chip or meen nmut ua said-chip

SRR ﬁ%‘% ?%fns%a&%‘ie‘i 4 %I%‘g%s?%ﬁ{%?g ?. oG %9 probe-

bet ween Ils bot h th (xXxXxviil) The.nmet
FBPPB‘ﬁgﬁgtePﬁﬁtécﬁaﬁoéﬂ%OR|%Oginﬁié’ésw%ghé%c%%‘?n@ef]ogs)

any of the above itens (xxxiv) to (xxxvii), ,
char act 8¥EYéd | & t HEthoRe <ot i PR EHI® sai dbvesBip kit

is brought into contact with said probe-supported
papriecterized in that, in a bliochip kit according to any of

the above items (xxii) to (xxxi} comprising said vessel for

"housing said biochip therein, a pressure differential is

created between said vessel and said chip or between mutual
wells in said chip to cause contact of a liquid with said
probe-supported particle within said well(s), transfer of a
liguid between wells, or both of them.

(xxxvii) A method‘ for operating a biochip kit,
characterized in Tthat, in a bilochip kit according to any of
the above items (xxil) to (xxxi) comprising said.'veséel

connected to said Dbiochip, & pressure differential 1is

- created between said vessel and sald chip or between mutual

wells in said chip to cause contact of a liguid with said

probe-supported particle within said well(s), transfer of a

liguid between wells, or both of them.

(xxxviii) The method for operating a bilochip kit



10

15

20

' Qaé%ﬁ’?'olﬂ t%o‘i%(@%ht uta t%lghh

and/or solution within said well to performmxing, 5

di ffusion, reaction, separation, or washi ng of

contents within said bi ochi p. (xxxix) The method for
&perldtStng a biochip kit according to any of the above
items (xxxiv) to (xxxviii), characterized in that an
identical analyte is introducggl 10 into each well in

said biochip. (xI) The nethod for operating a biochip

kit according to any of the above itens (xxxiv) to
(xxxviii), characterized in that anal ytes introduced

Ao ndaspectd veny welfl sshan shbdebiidehisp aeecidi)f f ecentkxxvii) ,
fromeach other. 15 (xli) A nethod for reacting a
takgelteentzatned i than taral ydeumidh @iphohesaid vessel is
characterized by conprising the steps of: placing a

5@%@1‘9}@1'{:0 Pard | dgddrsaid el kgiaf Sah- DI gcifed NpArticle
kit according to any of the above itens (xxii) 20 t
ip

gﬁforgédgctgoan%eg%okﬂe mixing,

ove itens (xviii) to XXI Intro
%Q%I teocontalgln I§olut|on Hpto saOr s ﬂfnof %gl fent
iochi'p t'6 br?ng e sfseteamatolSUCh a st & " {hat” sag-="te

an%géte can cone [nto contact with said particles
BgS3AAWPLRFRLBLI the wells; and vertically noving

said wel I's in said solution contained in the vessel ,
of sai d*Brdthi plher Bekppeal fgr operating a Dbiochip kit

according to any of the above items (xxxiv) to (xxxviii},
characterized in that an identical analyte is introduced
into.each well In said biochip.

(x1) The method for operating a biochip kit according
to any of the above items (Xxxiv) to (x>sxviid),

characterized in that analytes introduced into respective

"wells in said bicchip are different from each other.

(x1i) A method for reacting a target contained in an

analyte with a procbe, characterized by comprising the steps

- of:

placing a specifié: particle in said wells of said
biochip in a.kit according to any of the above items (xxii)
to (xxxl) to constitute a chip according to any of the
above items (xviii) to {(xxi);

introducing an analyte-containing solution into said
wells of said bicochip to bring the system to such a state

that saild analyte can come intc contact with said particles
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nmoving the interface of said solution contained in the
5 vessel of said biochip, or applying a differentia
gressure to circulate said solution present within or
8Td4088 said wells to react said target contained in
said analyte with said probe. (xlii) A nmethod for B/ F
separation of a target from 2HO an anal yte,
characterized by conprising the steps of: placing

" specific particles in said wells of said biochip in a

kit according to any of the above itens (xxii) (Xxxxi)
votbonsellutiee awvehl p; aggdrdi ng to any of the above
items (xviii) to (xxii); 15 introducing an
anal yt eecohtal ny ngmeolingi orsdint o 8@l s wehl s ofidai dolution
bi ochip to bring the systemto such a state that said
apakytgegan comBel NYOsEONt at Whih S SLPAF) | JreSvertically
within all the wells; lowering the height of the
hBLenGacg, of 18akd raokut L AN s 2% unbilit1BE POSLEL OO in the
the interface of said solution is below the |ower

e_of ihd f] ap .t of; . '
suLtace, of %éi‘a ]Pwéhr?% bt Qgpgg_‘#% g%e 1§M§t8!h~9n}éﬁéh LQessure

renove sai d ana frai ni n
r obe su rted.on t article fromw.thin each of. .

B0 LR BRe R QT SOBPEAY | REFatic) g th sty nyitiide said
ligquid into said wells in said biochip, circulati L
e ﬁsméghirﬁ@qti qiﬁldith%%h §8PElal\'}%§séln i sapelvee with
wells in said biochip to introduce said
sald probe.

(x1ii) A method for B/F separation of a target from
an analyte, characterized by comprising the steps of:

placing specific particles in said wells of said

bicchip in a kit according to any of the above items (xxii)

to (xxxi) to constitute a chip according to any cf the

above items (xviii) to (xxii):
introducing an analyte-containing soluticn into said
wells of said bilochip to bring the system to such a state
that said analyte can come into contact with said particles
within all the wells;
| lowering the height of the interface of said solution
until the position of the interface of said solution is
below thé lower surface of said filter at the bottom of
sald well to remove said analyte remaining unreacted with
the probe supported on the particle from within each of

sald wells; and
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washing liquid into said wells in said biochip and 5
di scharge said washing liquid fromsaid wells in said

bi ochip, and di scharging said washing liquid fromsaid
WErES % wher eby substances ot her than the probe-bound
target are renoved by washing. (xliii) A nmethod for

fractionally isolating a targét 10 in an anal yte,
characterized by conprising the steps of: placing a

-specific particle in said wells of said biochip in a

kit according to the above itens (xxx) or (xxxif to .
const i twtecduehip acvestiing tédady oMmichesabbwellg ehpy said
(xviii) to (xxi); 15 introducing an anal yte-contai ni ng
bobuhippn i nfiocsabdingel bsidf wasdibpochigutid bthngughe said
systemto such a state that said anal yte can cone
vBEgeCONhaet yid saldspamtisded wibbhapaldo thetyedlss said
'owering the height of the interface of said solution
#QsHOhE! theuResi tined ofsatike iwrherd ace, of ssaéd biochip and
solution is belowthe |ower surface of said filter at
hiechotbom ofiq salfdfeld 1eqLelOVesal dsanal Wd1s in said

remal ni hg unreacte e probe supported on the

E%%Eh Le Eﬁ&w\Mfggﬂéﬁﬁﬁpu?%aiéaiHagﬁgﬁgélfi@iﬁ?sf%In said

roduti ng a washing into sal R s ai
bi ochip, circul atj id hing, liquid th i.d
0elC8) ineseEli SohaFracHR SERG orben bhEoPrRPFodARA] toruet

sai d .
are removed by washing.

(x1iii} A method for fractionally isclating a target
in an analyte, characterized by comprising the steps of:

placing a specific particle in said wells of said
biochip in a kit according to the above items (xxx) or
(xxx3i) to constitute a chip according to any of the above
items (xwviil) to (xxi):;

intreoducing an analyte-containing solution into said
wells of said biochip to bring the system to such a state
that said analyte can come into contact with said particle
within all the wells;

lowering the height of the interface of said solution-
until the position of the interface of said solution is
below the lower surface of said filter at the bottom of

said well to remove said analyte remaining unreacted with

‘the probe supported on the particle from within each of

said wells;
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washing liquid into said wells in said biochip and 5
di scharge said washing liquid fromsaid wells in said
bi ochi p, and di scharging said washing liquid fromsaid
wEFLE580wher eby subst ances ot her than the probe-bound
target are renoved by washing; and fitting a concave
part, a convex part, or a snoogh 10 part, provided on
the lower end of the well side part of said biochip,
and a convex part, a concave part, or a snooth part,
corresponding to the concave part, convex part, or
snoot hiparbdunisgi d bizethng, lprovidethion $dhed uppeisand said
of said vessel, together, and then introducing a

sepahabl, Ng cl&cagamhngol ghiian wakoisgl d 1vMeilis ofhsaudh said
bi ochi p, whereby said target in said analyte is

wegkated fyomsgajdpanti cle sand %io%%ﬁgﬁfﬁfrfﬂtigduce said
said wells of said vessel. (xliv) A nmethod for

gebR¢hLNY 1angidentidyi ng, Qﬁ w@Id§aC£ﬁonsQ§%megﬂo@hip and

target “cont al ned |n an an yte and a 20 pro

aharaeterl zed. by ompripl 9 hhe steps ofi iRl AL 1o saia

Speci el es i Sai d |o€%|p ina
of the ahove it

Ccord n , s _
Eikef 5T %%ﬂstf?ﬁﬁ'%rglem psg&éﬂoraﬁﬁﬁlflg(x%ﬂ%]fd een sais
above itens %XVI i) (xxi)_ SF-1058 27 introducing a

HRALSt eVESHE NmSHBS%PG?FoH Fito t8ard thge Preler oeard Target

biochip to bring the systemto such a state that said
anal yeecrad bgneaphtddtomtdct with said particles

fitting a concave part, a convex part, or a smooth
part, provided on the lower end of the well side part of
said biochip, and a convex part, a concave part, or &
smooth part, corresponding to the concave part, convex part,
or smooth part in said biochip, provided on the upper end
of said wvessel, together, and then introducing a separating
agent soclution into said wells of said biochip, whereby
sald target in said analyte 1s isclated Zrom said particle
and is transferred to said wells of said vessel.

{(x1iv) A method for detecting and identifying an
interaction between a target contained in an analyte and a
probe, characterized by comprising the steps of:

placing specific particles in said wells of said
biochip in a kit according fto any of the above items (xxii)
to (xxxi) to constitute a chip according to any of the

above items (xviiil) to (xxi);
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within all the wells; 5 lowering the height of the
interface of said solution wuntil the position of the
interface of said solution is below the |ower surface

otf it filter at the bottomof said well to renove

said anal yte remai nihg unreacted with the probe

supported on the particle froé/w thin each of 10 said
well's; introducing a washing liquid into said wells in

said biochip, circulating said washing |iquid through

said vessel into said wells in said biochip to

i nt r oduceE aivdingasin ngnélguedecontaisaigd selbhsion daitd said
bi ochi p and 15 di scharge said washing liquid fromsaid
wedlllss i iif sahtd biochip, tanddirschargi fHgsisa dewashichg a state
liquid fromsaid wells, whereby substances other than

tHie prabies ROUNG Hargel cade NmvehtE-WasiMEaid particles
positioning said particles within said wells on said

28 Raresain 5@l defiflster; and detecting and identifying
a reaction or an interaction between the probe

Squorﬁ%ﬂr%ﬁ a%ﬂgpﬁéghggeﬁng:é{gbtké%%%%i3¥5g§fh solution

anal yte.” (xI'v ing and

i dentifying _an.SF-1058 28 interaction between a target :
ST nPRET RORATARE Yt SR T A oty dig ¢ BoLHgLon is
bove item (xliv), characterized in_ that, for each

DAL €05 bOPHERY SBE Tfond Ff (6] ofi1Eer at  the bottom of

said well tc remove said analyte remaining unreacted with
the probe supported on the particle from within each of
said wells;

introducing a washing liquid intc said wells in said
biochip, circulating said washing liguid through said
vessel into said wells in said biochip to introduce said
washing liquid- into said wells in said biochip and
discharge said washing liquid from said wells in said
biochip, and discharging said washing liquid from said
Wells, whereby substances other than the probe-bounda target
are removed by washing;

positioning said particles within said wells on said
pores in said filter; and

detecting and identifying a reaction or an
interaction between the probe supported on. said particle
and the target in said analvyte.

(x1v) The method for detecting and identifying an
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-det rnrng n an

information of said particle and information about a 5
reaction or interaction between said probe supported

said particle and said target contained in said
§ﬁéﬁ@ﬁ§ are detected. (xlvi) The method for detecting
and identifying an interaction between a target
contained in an analyte and &8 10 probe according to
t he above item (xliv), characterized in that, for said
particles in each well, information about
identification of said probe supported on said ,
paterekeibs bederthf ized,arayad tdeitstiates] gfn aam analyte and a
i nteracti on between said probe and said target
epebbai redordisal dcandle/t€dee t hesm 15xheasur edatracterized in

~calculate informati on about an interaction for each

wWekh , basegd oncdof or pRtiepiabout,diie spAbSe Of indentification
interaction for eac partlcle The present invention

Rh@%kﬂgﬁlénb'Q%h' akf ﬁBbEE1@1Ear%ﬁB C?R%@kﬁgglbﬁ aBpout a

analyte 1s reacted wth a 20 probe with high

fEhE&ﬁHCXH!” ﬁtSh%E i5 ”Ebe§%£é§e%%r%F'gPOBEf'éﬂﬁﬂgéked on

and hSensitive quant it ati v
etegtron can ge re lized ,and 1vt
Parth8f-pt ?d%@ SBrockesIfhr CpP ﬁb%? glfhgasdmaralyte are
SF- 1058 29 Further according to the present
FRVEAEFBn, there is provided a biochip kit which can
realrze drrect transfer of a liquid between wells,
speci f {&hv1y Béendeatipdctiops diedrting and identifying an

interaction between a target contained in an analyte and a
probe according to the above item (x1iwv), characterized in
that, for said particles in each well, informaticn about
identification of said probe supported on said particle is
identified, and the state of an interaction between said
probe and said target contained in said analyte is then -
ﬁeasured to calculate information about an interaction for
each well based on information about the state of
interaction for each particle.
The present invention provides a biochip in which
a target contained in an analyte 1is reacted with a
probe with high efficienéy in a short time,
- B/F separation efficiency is high, and
high-sensitive quantitative determinaticon and
detection can be realized, and

further preovides é process for producing the same.
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provided with a plurality of wells, or between a

bi ochip 5 provided with a plurality of wells and a
vessel provided wth a plurality of wells.
EdrtHefnore, according to the present invention,
there are provided a nethod for isolating and
fractionating one or nore 1@%argets from one

anal yte, a method for isolating and fractionati ng one
or nore targets froma nunber of analytes in a

si mul taneous parallel manner, a nethod for assaying
one anBlyteeforaonerdingote ths paegens, iamdnaioet hbdere is

- for assaying a nunber of analytes in a simultaneous

pavalted gabherhfpr kdhewbichocent argétise sardchethedsfer of
each using said biochip. 20 BRI EF DESCRI PTI ON OF THE
PRAVENGS BeGtwekn Swall 3Pl & iCT 058t BEChe OR@En Vhe¥ehips each
showing a bottomside of a well provided in a biochip

bRooNgeceiRadi nenh 10kl hey PLesend1i HVeRli Wbt ifecg: 52 b§och1p
a typical cross-sectional V|em13homnng an SF-1058

gf@UPJiSdo%lFE‘PJ €2 Fﬂu?a{tijtize e911§ éﬁda tnyés?%l provided

ross-secti onal ew of a: botton1 e of
rgﬂlged &%591 nfo |ng rib part Fig. 4is a
|caJp%op VI om?ng a reinforcing

Furithermore, according %o the present invention,
there are provided

- a method for_isolating and fractionating one or more
targets from one analyte,

- a method for isolating and fractionatingrone Oor more

targets from a number of analytes in a simultaneous
parallel manner,

a method for assaying ohe analyte for one cr more
targets, and

a method for assaying a number of analytes in a
simultaneous parallel mannér for one or more targets,

sald methods each using said biochip.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a typical cross-secticnal view showing a
bottom side of a Weil provided in a biochip in one
embecdiment of the present inventién;

Fig. 2 1is a tfypical cross-sectional view showing an




10

15

20

5rib part provided on a filter surface; Fig. 5 is an
el ectron photom crograph of a well bottom part havi ng
Fr_fiiogfeorci ng rib part provided on a filter surface;

g is a typical cross-sectional view showing a 10
bottom side of a well provided with a reinforcing rib
part; Fig. 7 is a typical crdss-sectional view

. showing a bottomside of a well provided with a

reinforcing rib part; Fig. 8 is a typical

cross-sectional view showing .a bottomside of a well
previcded ol Phrascéncavélpasr/for 15 registration in a
reinforcing rib part; Fig. 9 is a typical

cross- §egti Gnals A etwshovi ngras s-bott oot Hevoéwaodekl bottom
provided with a concave part for registration in a

sedaf efciangelilbppatt defl @ithOai seanEypteal rib part;
cross-sectional view showing a 20 bottom side of a

wel | havigng @ pore-figa farttép i egdederdyg ngd neiMdreing
fromthe periphery of the well on the upper surface
ofipachett pmpatkal Bot Reryebly Ehgeadd;is a diagram
illTustrating a nmethod for preparing arib or a well _
using an_optkc | di ng; - 105 i ' 0 -

View of T4 bi Bont TR oRSSSRESH: neht OBt rratar et P vell

%\gﬁ%n}ﬂi Qn ndha cr oss-sectEi}\fnal .view.taken - on livn%l i on
OAFPTRIRE T3P B 6p VPR BF Ca i i pPih- oRECVIAeS on A
200 MEN cace

Fig. 6 is a typical cross-sectional view showing a
bottom side of a well provided with a reinforcing rib part;
Fig. 7 1is a typical cross-sectional view showing a
bottom side of a well provided with a reinfeorcing rib part;
Fig. 8 is a typical cross-secticnal view showing a

bottom side o0f a well provided with a concave part for

registration in a reinforcing rib part;

Fig. 9 is a typical cross-sectional view showing a
bottom side of a well provided with a concave ?art for
registration in a reinforcing rib part:;

Fig. 10 is a typical cross—-sectional viéw showing a

bottom side of a well having a pore-free part 1in a

.predetermined width from the periphery c¢f the well on the

upper surface of a bottom part in the well;
Fig. 11 1is a diagram illustrating a method for

preparing a rib or a well using an optical molding;
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5 of the present invention and a cross-sectional view

taken on line A-A; Fig. 14 is a cross-sectional view

of a biochip conprising a first filter and a second
P8 n combination; 10 Fig. 15 is a

cross-secti onal V|em1|IIustrating a method for

preparing a biochip kit conpr®%ing a biochip

connected to a vessel; Fig. 16 is a cross-sectiona

vi ew showi ng an exanple in which a snooth and

transparent plate for use in optical 15 detection is

provi déddi.n 12 glsatee wwp avbert o pabtoohin Eind ongargmkiggliment
a vessel of a biochip kit; Fig. 17 is a

cfosthseptéomat vheenshow rgdamn exaopsesecoftiandl ovhep taken
kit conprising a ,vessel formed using a plate; Fig.

18 1Sna eress-sectional view show ng an exanple 20 of

a biochip kit conprising chips in a nultistage; Fig.

19 is @idi agramd | usid afi &g @fr@t B9dchop 1Br @PRAY idMbRIiment
ch|p conprising a plurality of wells; Fig. 20 is a

dicagr n%%%géﬂ aHhGQnélgﬁt%%%.ﬁ9rcr8§§ %%%gﬂ%g g QGALP taken

accor e present invention ig. 21
%Jo s-.sectional view of a chip illustrating one
gFep i @eparatlon/fractlonatlon met hod and

det ecti,on et hod for 2 Larget 10, A anal yig, 2osprdi ng;oors

comprising a first filter and & second filter in
combination;

Fig. 15 is a cross—sectional wview illustrating a

‘method for preparing a biochip kit comprising a biochip

connected to a vessel;

Fig. 16 is a cross—sectioﬁal view showing an example
in which a smooth and transparent plate for use in optical
detection is provided in a plate as a bottom part or a lid
part in a wvessel of a biochip kit;

Fig. 17 is a cross-sectional view showing an example
of a biochip kit comprising a vessel formed using a plate;
| Fig. 18 is a cross—-secticnal view showing an example
df a biochip kit comprising chips in a multistage;

Fig. 19 is a diagram illustrating a methed for
preparing a chip comprising a plurality of wells;

fig. 20 i1s a diagram illustrating a method for

operating a biochip according te the present invention;
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5 Fig. 22 is a cross-sectional view of a chip

illustrating one step in a separation/fractionation

nmet h g and detection nethod for a target in an

éﬁéﬂﬁ g according to the present invention; Fig. 23

IS a cross-sectional viewof a chip 10 illustrating

one step in a separation/ frattionation nethod for a
target in an anal yte according to the present

invention; Fig: 24 is a cross-sectional view of a

bi ochip kit having fine through-holes in a vessel at .
its weFigbot Bdm 15 facecrrpg-sestignalcr ddgvsecf onal chip
view of a chip illustrating one step in a detection
mefhedrébing btaegettdm imna anapypretacodfdengiopathen method

‘present invention; Fig. 26 is a diagramillustrating

andexantplce ioh anet@bdi behi p acecgedi ng tant heapyesentcording
i nvention in which probe- supported particles are

eantakngdekant WBLbLSlonkig. 27 is a diagram _
illustrating a method for introducing an analyte in a

wel | o?ig.bigghi@J@CCQrdE?QsgoseEgﬁoﬁﬁﬁseQﬁfﬁﬁVQﬂEiOQ; chip
SF-1058 33 5 Fig. 28 1s an el ectron photom crograph

?T?ﬁ%EQaPESSG'n%“Q§%£§QﬂnpgrFé@%ﬁﬁth8ﬁ?%§9cﬁﬂonatiﬂn method
| er por es; I g. I's an el ectron photom crograp

shgmﬁn% an. : .
and detection method for a target in an analyte according
to the present invention;

Fig. 23 is a ctoss—sectional view of a chip
illustrating cne step in a separation/fractionation method
for a target 1in an analyte according tc the present
invention;

Fig. 24 is a cross-sectional view of a biochip kit
having fine through-holes in a vessel at its well bottom
face;

Fig. 25 1is a cross—-sectional view of a chip

illustrating one step in a detection method for a target in

an analyte according to the present invention;

Fig. 26 is a diagram illustrating an example of a
biochip accerding to the present invention in which probe-~
supported particles are contained in a well(s);

Fig. 27 is a diagram illustrating a method for
introducing an analyte in a well of a biochip according to

the present invention;
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i mage of the bottom part of each well in-a chip; Fig.

30 is a graph showing a rel ationship between the

total discharge anbunt and the discharge tine in the
E5&0where a bovine serumdilute solution is flowed

intoa filter in a chip in Exanple 3 and was

di scharged froma Ilower |id32n a | ower vessel; and 10

Fig. 31 is a graph showing the results of a test

performed in the same manner as in Exanple 3 under a
differential pressure of 18 gf/ CW for eight

conbi nEigong8 dif ker ehectrom phchont hepgiapkbhipopore probe-
di aneter and pore spacings. is BEST MODE FOR CARRYI NG
ELFp T HE= & NVENTL EN\e Theoqeites@ ndn | fvend i osomdéd | be

described in nore detail wth reference to the

acconpiyi ngdr awi ngs. cfk@rrbn IBh@cbMPEER;raph showing an
cross-sectional view of a bottom side of a 20 well

Proyidsd iNebhoship pa-oner enhadient of 1he,pyesent

i nvention. As shown in the drawing, a filter 18 having

por es Elg%. :20 p{gvgdggagﬁg &18\9{%%39619%15&%898&%%&9&% the

filter constructeéed so i'qui d such as an

nal yte.or. a_nedi_um SE- 105 4 wi.th an_analyte .
BPBel) BadtnRriRoptiuml Aer ite | S pBeeBtibbgnn e case
filter while probe-supported particles which interact
\‘i\ﬁl%ear?a aMytE, E%ﬁWEi Uhe t el PR16tEr £ hf5ted  into a

filter in a chip in Example 3 and was discharged from a
lower lid in a lower vessel; and

Fig. 31 is a graph showing the results of a test
performed in the same manﬁer as in Example 3 under a
differential pressure of 18 gf/cm® for eight combinations
differént from each other in chip pere diameter and pore

spacings.

BEST MCDE FOR CARRYING OQUT THE INVENTION

The ©present invention will be described in more
detail with reference to the accompanying drawings. Fig. 1
is a typical cross-sectional view of a bottom side of a
well provided in biochip in one embodiment cf the present
invention.

As shown in the drawing, a filter 18 having pores 19

is provided in a well 16 at its bottom. This filter 18 is

constructed so that a liquid such as an analyte or a medium
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-'diSéharged:to the outside of the well. 5 In the

present invention, straight pores having a uniform
dlaneter ar e prOV|ded at uniformpore spacings in the
PErt&818. The 'uniform pore diameter" as used herein
means that the error of pore dianeter is not nore than
20% .preferably not nore tha10% in terns of CV
(coefficient 10 of variation) value. Pores with a

- pore dianmeter error of not nmore than 20%in terns of

CV val ue can be prepared by the nmethod which will be

‘désoridedahalegte addsvBeeddidF edénversadditmensiion is passed

bet ween probe-supported particles contained in the
whel-butf ardet e lpete wiialet erotan sheppaded Imsihiptles Awhich

~variation in pore dianeters in conventional nenbrane

fihkterstokithe ahi kedlytahowonk trid¥esin Rele ®XBIPLE, are not
when a filter with a pore diameter of 0.2 mis used,

EB§cHh§G§HeEOOEh@aBEt§i§§ ¥hi ghocppiteliably filtered
i s about m By contrast, when the filter with a

f th h
o1, s CHRRBLE, el Lot el oo

fference between the er and t

.%%%ng%a lSSEtgﬁuéﬁf %&é?%r@t fﬂ%‘ﬁﬁpeﬁﬁ"%e?%?Clngs in

e furt ea§ed the SF-1058 35 filtration
ERRABRREEY dF - nATES o To BT R G Bnch thaod herein
filtration pressure can be reduced. In the filter with
BeBNFf oPAFpoP8 BrhfRetef PPRe pgopmeter is not more than 20%

.preferably not more than 10%, in terms of CV (coefficient

of wvariation} wvalue. Pores with a pore diameter error of
not more than 20% in terms of CV value can be prepared by
the method which will be described later, and the
difference "in dimensiocn between probe-supported particles
éonfained in the well 16 and the pore diameter can be made
small.

A wvariation in pore diameters 1in conventional
membrane filters or the 1like is about 10 times. For
example, when a filter with a pors diameter of 0.2 pm is
used, the diameter of particles which can reliably filtered
is about 5 pm. By contrast, when the filter with a uniform
pore diameter is used, the diameter of the pores in the

filter is wvery uniform and, thus, the difference between

the particle diameter and the pores can be reduced.

Therefore, the pore diameter can be further increased, the
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dianeter is not particularly limted. In general,

however, 5 the pore dianeter is 0.01 mto 100 pm
preferably 0.1 pm to 50 pm nore preferably 0.5 gmto
PE9M>%The term "uni form pore spaci ngs" as used herein
means that the error of the pore spacings is not nore
than 15%in ternms of CV (coef¥icient of variation)

val ue. The pore 10 spacing is not particularly
limted. However, when the pore spacing is

‘excessively small, the strength of the filter is |ow

&d litre térhercaraid, L Mhveno £ héhworel Braci aghi e improved, and
excessively large, the open area ratio is | owered.
Ateorfdilngbyicthhprpeserspasinngei segenedal |y tw ce or

| ess 15 the pore dianmeter, preferably 0.5 pmto 10 pm

The term theorre 1spacividh as wsethheredreref enstéo, t hRe pore
shortest distance in the pore-free part |ocated
betweerradisagent paPeHies. arukt Namitkhe " shr akabtalponesever,
as used herein nmeans 20 that pores are fornmed w thout

'?ﬁkf%QMEPQﬁ%ﬂﬁég% FOroeyambe. ot e Pqre @@%%fgrgﬂfﬁag.l um

at “a perpendicul ar” |1 ne rawn fromTHhe er o

eni.ng formed on one filter_ surface to the other
PRI 0ar M- hace DEpArTe Y oflr & MPerpencittl ar 1ine
dr awn £roE1the“cen er of an ogenLng SF- 1058 §6hforned
on t hi $P6t h&F™f | PPEFO5Tr PREE £BFHBYBneFi PogF herein means
surface, because thjs departing does not cause a o
sP§hi fREaRETEIf PEr ERBePPRCPFRSELRES| b§sNOEUFPREr theRe 10% 1N

terms of CV (coefficient of wvariation) walue. The pore
gspacing is not particularly limited. However, when ths
pore spacing is excessively small, the strength of the
filter is low. OCn the other hand, when the pore spacing is
excessively 'large, the open area ratio 'is lowered.
Accordingly, the pore spacing is generally twice or less
the pore diameter, preferakbly 0.5 pm to 10 pm. The term
“pore spacing” as used herein refers to the shortest
distance in the pore-free part located between adjacent
pores.

Further, the “straight” pores as used herein means
that pores are foﬁmed without halfway branching. For
example, the pore may be such that a perpendicular line
drawn from the center of an opening formed on one filter
surface to the other filter surface departs from a

perpendicular line drawn from the center of an opening
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pores may be such that the perpendicular |ines do not

5 substantially depart fromeach other and, at the

same time, the pore dianmeter on the prinmary side
GfppérSsurface side) of the filter is different from

the pore dianmeter on the secondary side (l|ower

surface side). Exanples of suth pore shapes are shown

in Figs. 2 (a) to (d) The shape of the 10 section of

the pore perpendicular to the pore extended direction

is not particularly limted and may be any of a

dyirinedr | eal Wolumetherquadiaegularr meanitd, ahe one filter
pol yangul ar pyram d and the |ike. The shape of the
sectfeor, hawevanse i shirsef edephytiome haldarg ancobt useise a
angle or circular from 15 the viewpoint of mnim zing
hgnfign@ahiondof raraepescus. prdemrthe 1velsune afudidier, the
well is not less than a predeterm ned value, for

2x%2aB| enaPothd egsichhapnBr 1 +18 chekbkeki N8 TeNi §64S do not
poses no severe problem and the Shape of the section

RSt Pl Oy SRR Ay 0, PR e cine,
ores.forned in th

1_Ni 7 h | h of _
PR Br andl TR RGeS He o i OF GBRSET SWrgRce side)

the pore wall and c inimze transfer resjstance

Hder o Bote T CHE TRV acioi | ShSrarofrerti Syl on the
when the probe-supported particles are accunul ated on
FRECPARRHr §19Rdd L6 erhEVLEREEr SAA]) - cBifgdBRUBAL Py, Such pore
cl oggi ng occurs, the particles do not enter the

FRSPEE oftet kdofn tigr Bhdsstay (8n tve &l f ackhof shiee of the

section of the pore perpendicular to the pore extended
direction is not particularly limited and may be anj of a
cylindrical column, a quadrangular pyramid, a polyangular
pyramid and the like. The shape of the section, however,
is‘preferably one having an obtuse angle or circular from
the wviewpolnt of minimizing the formatidn of a meniscus.
When the volume of the well is not 1less than a
predetermined wvalue, for example, not less tThan 0.1
microliter, the meniscus poses no severe problem, and the
shape of the section may be, for example, a quadrangular
piism or a quadrangular pyramid.

The adoption of such straight pores minimizes the
lengtb of pores formed in the filter and, thus, reduces the
area of contact with the pore wall and can minimize

transfer resistance under pressure in the filtration.
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5 filter (that is, a conpletely clogged nodel is
formed). Therefore, in this case, the particles can
eaS|I¥ di spersed fromthe filter surface toward

fPfmary sicde by flushing fromthe secondary side
of the filter, and the <clogging of the filter can be
el i m nat ed again to 10 regenetate the filter, |eading
to the prolongation of the service life of the

filter. Thus, when straight pores having a uniform

diameter are fornmed in the filter at uniform pore

spaci ngsrtprobeevsuppirred-lparpirchbessappontedngedtonles are
the opening on the 15 primary side, and, if necessary,
ackuguiidtedchoas ame apaliytze-ycansbde floshedhéromiher and,
secondary side to disperse the particles toward the

pbhEBEMestde, TRIRfiOE oddudd) StheasRrtd dleactddmet enter
the anal yte with probe-supported particles and

detectionLcanrbeneasiy Larfhgd oul, 20 FHE @“r‘fpfa‘@éenof the
the di scharge of the probe- supported particles on the

?S%%anrﬁ@%ih%f ol 0e ehBhFGe %2 trap TR e ormed)

es can_be_trapped wt erweab

9% % Jéﬁ 51{y be
Setelerent afd Fiteration ef ec. é??cry b §§

%ﬁﬁﬁé‘ sn romm ot netl St 5@%@3§3?ﬁ%§»@££¥%ﬁqﬁ§rfﬁ§y side

is nade | arger than the m ni num di aneter of the

par tiLeFBANT| ArEBNEERL iSGwamdRinY etigmpel BhE Abhbehaneand the

filter, the
clogging of the filter <c¢an Dbe eliminated again to

regeﬁerate the filter, leading to the prolongation of the
service life of the filter.

Thus, when straight pores having a uniform diameter
are formed in the fiiter at uniform pore spacings, procbe-—
supported particles are arranged on the openiﬁg on the
primary side, and, if necessafy, a liquid. such as an
analyte can be flushed from the secondary side to disperse
the particles toward the primary side. Therefore, in this
case, a reaction of the analyte with prcbhe-supported
particles and detection can be easily carried out.

Further, when the discharge of the probe-supported
particles on the secondary side of the filter 1s not
permitted and 100% of the particles should be trapped, 100%
of the particles can be trapped without iowering

permeability coefficient and filtration efficiency Dby




10

15

20

5 pore dianeter and the pore spacing are not uniform
and the pores per se have a three-dinensionally
conplicated structure, and pores which are finer than
thelPéBes on the surface of the filer are present
within the filter. Therefore, a part of the particles
contained in the 10 filtrate 3% trapped in the pores
present within the filter, and, consequently,
clogging called "internmedi ate clogging nodel" occurs.
In elimnating this clogging, when a liquid is fed
treimgheisecondasydsiaeitn, t doe ogkamhke papkirtliese size in
.fromwithin the filter to the primary side, the

- Bhiushianehaleef frectt: ithanddosat dsdmetof yoanthal tither is made

particles cannot be taken out fromthe filter to the

RE-FREY t8hde+nASnant 8SHl 8i anbh8rPaEt i Kb €8a2F £cToaf i ned
within the filter, and the anmount of the particles

~used i ntggnqghﬁgb%gﬂ E§l£§gu%3?ﬁg Eﬂﬁtﬁgﬁbrgﬂg filter, the

particle capture efficiency o Ilter 1s 2
robabi.Listic, and,.in_order_to.provide capt ur

BoPRe s o 1805 PR ParrediRar S g B ARk and the

garticle dianeteg W th par 'cle_glaneter diftributi N ted
8T 8%si &filng S%bj 86> rfaxi MINFAT GhEtRr - B 1Yt efOTP 124
di ameter distribution" should be selected. This

PEEUFEYTEN P&ﬂePQ&EEeW%éQHIQQ®'%#ﬂ%KE§?%® Hoef PPERENPR Tthe
and filtration efficiency. In the present invention,

shefehBckAéssthe t Rélerl t are | presenér apifhing othe filiter.
~Lm nore preferably 2 to 7 pm Wen the thickness of

Thertifbrer is | arger thanthe pmertheles contained in the

filtrate 1s trapped in the pores present within the filter,
and, consequently, clogging called “intermediate clogging
model” occurs. In eliminating this clogging, when a liquid
is fed from the secondary side to take ocut the particles
from within the filter to the primary side, the flushing

effect is not satisfactory and all the particles cannot ke

taken out from the filter to the primary side. As a result,

the particles are confined within the filter, and the
amount of the particles used in the detection is reduced.
Further, the particle capture efficiency of the filter is
probabilistic, and, in. order to provide a capture
efficiency of 100%, a fiiter satisfying “minimum particle
diameter with particle diameter distribution as a sieving
ébject > maximum diameter of filter diameter distribution”

should be selected. This results in lowered permeability
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-5 filtration resistance during the filtration of the

liquid is large, while, when the thickness of the
filter is less than 1 pn, the mechanical strength of
the %St er is wunsatisfactory. In the present

i nvention, the open area ratio of the 10 filter is
preferably 15 to 60% nore pr&ferably 20 to 50% Wen
the open area ratio is less than 15% the filtration
efficiency is | owered, while, when the open area ratio

"is nore than 60% the nechanical strength of the

fcicletféri ciientunsdt fs$fachoiyn &5fTheedficyter may be in

various forns having pores. Specific exanples thereof

i ncl udenf thtepsekenfednbyntpeassing byiakaekd, offi ther $ilter
forned by formng pores in a woven fabric or a film

lpei0813 hases Negm orpdre f@fé?b???”b kbl Ger When

forne by scratching a resin or O net c thin film

'?H@ CHRAN O p%rfesthhrofﬁglhctheléc“ on erOf tth%{]S| 20 gy the

't er's f'orned Dy forn1ng pores in 4 ba eria

h by..
T

ni f orm par.e di nete formed at ev np .
% Bacifgs’ nggllﬁ@ £ %h ﬁﬁFg 06§1: M Prer is 1less

photol|thography speC|f|caIIy by coating a resist .
BREB alpriédet eblrR naweGraparial orsthensitdaniod f ithe addlter is

then conducting pattern etching to form
unsatisfactory.

In the present invention, the open area ratio of the
filter is preferably 15 to 60%, more preferably 20 to 50%.
When the open area ratio is less than 15%, the filtration
efficiency is lowered, while, when the open area ratio is
more than 60%, the mechanical strength of the filter is
unsatisfactory.

The filter may be in wvarious forms having pores.
Specific - examples  thereof include fiiters formed by
bPressing by a mold, filters formed by forming pores in a

woven fabric or a film by applying a laser beam or a

neutron beam, filters formed by scratching a resin or

metallic thin film and expanding pcocres through the action
of tension, filters formed by forming pores in a base
material by photoetching, and filters formed by resin
molding.

The above-described filter with pores having a
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5 predeterm ned pores. In order to ensure film

t hi ckness havi ng predeterm ned nechani cal ~strength
and predeterm ned pore dianeter, high-aspect etching
S “hdclssary and may be carried out by anisotropic
etching. Further, the filter may al so be prepared by a
met hod 10 using an expanded 4¥etal . For exanple, cuts
are formed in a 30 ~Lmthick stainless steel foil in
a staggered formin a nold and are expanded to form

- rhonboi dal through-holes. This nethod provides a

i fermwpbirea diaxiernem dinst discaest att hevehonbdbE daPapbngs may
of 30 pLm and an open area ratio of 15 about 60%
Bebsequent,| yfot hexexpardedbynepabtdiitieogrsphiur shecifically
pressed by a convex nold to form a predeterm ned
egncavatf age, awheeehyta phupal bt ypetdeeklksiwadchohgygic or
been integrally forned are forned. Alternatively, a

RRLRgEnTRY ridhse ke @igptethduttii £ SE PP PEn IR | S0 form

for exanple, in 20 a honeyconb or round formin which

.g ?EEQ?HL%S?} %fdfé:s.al Iy rextended Jg o@h%ﬂ?eurlﬁel thickness

ace 1o t ower” surface are separate y prepared
SI ng?oﬁre eggor ig gﬁﬁtodt nlggt tegs%r? @2 aﬁ?hggedetermlned
wel s, oatin i,ed t.o heat SF- 105 41 b
B8 ChalRoATed PEarraPPaRe WACTE do ‘G CIE GTRGTY and may be

wher eby t he expanded metal filter and the group of
#RFF&e@reubohdedt 8°TFOPHY vRIFI81NFur t her, as descri bed

- bel ow, a nethod may al so be

Further, the filter may also be prepared by a method
using an expanded metal. For example, cuts are formed in a
30 pm-thick s‘eainless steel foil in a staggered form in a
mold and are expanded to form rhomboidal through-holes.
This method provides a filter with a maximum distance of
the rhomboidal pore of 30 pm and an open area ratio of
about 60%. Subsequently, the expanded metal filter is
further pressed by a convex mold to form a predetermined
concav_e face, whereby a plurality of wells which have been
integrally formed are formed. Alternatively, a method may
also be adopted in which a group of wells, for example, in
a honeycomb or: round form in which openings arever.tically
extended from the upper surface to the lower surface are
separately prepared using a resin or a metal, a

thermoplastic resin scolution is coated onto the bottom face

.0f the group of wells, and the coating is dried to heat
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5 adopted in which the well side part and the filter
are integrally nolded with a resin. According to a
Earticularly preferred production process of a

FoeAPP, for a plate conprising a plurality of

materials different fromeach other in conposition,
for 10 exanpl e, alum nunt al utilna, netallic
silicon/silica, or netallic titanium titania,

pattern etching is carried out fromboth sides of the
plate to forma filter and a well. Specifically, for
hongt Bheokedéctajel teor ard 6tllfoto exahppehes) uiipaeby the
silica, or titania, photoetching is 15 carried out to
thpahdeddaeyabetiiéérrt hedmehal ooduge dfayesl lamre heonded to
metal layer to forma filter, and, subsequently, for
themmptal sl ayer fornmed of, for exanple, alum num

netallic silicon, or metallic titanium photoetching

is capriedeput 4:0 fbg-bosndany ket wegn dhedietaby also be
| ayer and the 20 netal oxide |ayer, whereby a biochip
SOOBLLA! g, auheLh and foflllalad obed tapacheolfialer are

€ prepared. According to this nmethod, the use of

a [t er terial conprising a netal and a netal
6ﬁpggr%#?¥h30%$§% i ch ﬂ%%%nbeen previ ousl y

integrated with each other can SF-1058 42 _reali.ze_th .
prepar%??%ﬁdb?gangass%anﬁrgbﬁBf?giﬁg RPEPfard aﬁHO§UCtlon
wel | which have been integrally joined to, each o;her ,
TRPSCassefbPyLRasShaB, f EaF of PEaHSI AGTPFEIRTY| BakdyEa ity of
from the interface of the filter and the well. ,
materials different from each other in composition, for

example, aluminum/alumina, metallic silicon/silica, or
metallic titanium/titania, pattern etching is carried out
from both sides of the plate to form a filter and a well.
Specifically, for a metal oxide layer formed -of, for
example, alumina, silica, or titania, photecetching is
carried out to the boundary betweeﬁ ﬁhe metal oxide layer
and the metal layer to form a filter, and, subsequently,
for the metal layer formed of, for example, aluminum,
metallic silicon, or metallic. titanium, photoetching 1is
carried out to the boundary between the metal layer and the
metal oxide layer, whereby a biochip comprising a well and
a filter joined to each other can be prepared.

According to this method, the use of a multilayer
material comprising a metal and a metal oxide or the like

which have been previously integrated with each other can
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5 Further, since a transparent material such as
alumna, silica, or titania may be used for filter

| ayer formation, when optical detection is carried
&4t %I behavior of the particles can be observed
directly through the filter layer. For exanple, from
t he viewpoint of reducing 1042iltration resistance,
the material for filter formation is preferably a
material having a high level of affinity for a
solution received in the well, specifically a
ealdph [tihe prereriadliom dheanaseswhele chepsobinbon filter
i s aqueous, and an oleophilic material in the case

. wher & thd Iselhitihohaive bickey. itd ddydriaghiibiiaedr ganiemch other.

materials include, for exanple, polyethylene vinyl

@S isNSa s £410SS) | Rkednpol fpd Mybraleeiahg reshniss leakage from
pol ygl ycol acid resins, polyanide resins, polyimde,

¢elel Uhse racRt akefeskPscetr hagetyk gehiul ose,
cellulose nitrate resins, epoxy resins, and

COpOI%G%E%e t2¥§%%§E§c%Qﬁﬂgkxkgkﬁﬁyﬁkgkig%agﬂb ’é§.alumina,

copol ynmer o ryloyfoxye osphoryl chol i ne

wi.th met hacryl ate. Q. eqphilic organi.c terials :
isﬁtt:tlllcf&é, erorelje%?éﬁﬁ é[}aypgtﬁ‘cile?ﬁ?ijeﬁgg, fﬁi%lggﬁr%syleé:nefso,matlon’
ol ystyrenes, polynethyl, nethacrylate esips, liquid

bRk 516 oAy meALeCLSeM G5 W Pty i bonbasbehavids of the
pol yam de resins, Eolyinides, pol yet hyl ene X

pPerephirsl g88sbepabyerNere e IvspHthalgoegh the filter layer.

cycl ool efins, polynethyl pentenes, polyarylates, .
pol ysuFbonessxamel e pol yetdier slifeonegiewpolnt  of  reducing

filtration resistance, the material for filter formation is
preferably a material having a high level of affinity for a
soclution received in the well, specifically a hydrophilic
material in the case where the sclution is agqueous, and an
oleophilic material in the case where the solution is oily.
Hydrophilic organic materials include, for example,

polyethyléne vinyl resins, crosslinked polyvinyl alcohol
resins, polyglycel acid resins, polyamide resins, polyimide,
cellulose acetate resins, triacetyl cellulose, cellulcse
nitrate résins, epoxy resins, and copolymers of vafious

acrylates, for example, a copolymer of 7 2-

~methacryloyloxyethyl phosphorylcholine with methacrylate.

Oleophilic organic materials include, for example,
polvethylenes, rolypropylenes, polystyrenes, polymethyl

methacrylate resins, liquid  crystal polymers,
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5 Inorganic materials include, for exanple, netals,

such as iron, nickel, copper, zinc, alumnum silicon,
titanium tantalum magnesium nolybdenum tungsten,
PRodiPGf pal | adi um silver, gold, platinum stainless
steel, brass, red brass, bronze, phosphor bronze,

al um num copper 10 all oy, al 48 num magnesi um al | oy,

al um num magnesi um silicon all oy, _

al um num zi nc- magnesi um copper alloy, and iron nicke

al l oy; metal oxides, such as silica, alumna, titania,
polyeairhpnandst apodlvamick dessimetal polvinddss, spol vaghylene
SiN, TiN and TaN, netal carbides, such as SiC and WC
tBrephbbal aateri abs,l ystiblylassdi aaphtdhagraphit e cvaidolefins,
di anond |i ke carbon (DLC) and gl ass such as soda
gbaghethbopestehéaf € gl BsByaRyreved | r adgymrjouldiasss, and
and quartz glass. The surface of the oleophilic

pBtobikak - BBYrH8.520 subjected to plasma treatment,
corona treatnent, ion treatnent or the like to form

hydr oxyho Pl 6L DOXYL e Of OUDS. 3 n FUIADET e UG | Crretans,

netal or oxI de may or’me on the s$urftacé,

LELaoiaPle by Blaliha. ALeLpstively, 3 ludeptl LiSicon,
el hactyl ovloxyelul phosplioral chol e MLl e, tiagsten.
Peofigary aeblognan. s Tl 25650, PR IAuR] lThTYss sreen,
brass, red brqss, bronze, phosphor bronze, aluminum—copper
alloy, alﬁminumumagnesium alloy, aluminum-magnesium-silicon
alloy, aluminum-zinc-magnesium-copper alloy, and iron-
nickel alloy; metal oxides, such as silica, alumina,
titania, zirconia, and tantalum oxide; metal nitrides, such
as SiN, TiN, and TaN; metal carbides, such as S5iC and WC;
carbon materials, such as diamond, graphite, and diamond
like carbeon - {DLC) ; and glass such as soda (glass,
borosilicafe glass, Pyrex (trademark} -glass, and duartz
glass.

The surface of the oleophilic material may be

subjected to plasma treatment, corona treatment, ion

treatment or the like to form hydroxyl or carbocxyl Jgroups.

Further, a hydrophilic metal or metal oxide may be formed

on the surface, for example, by plating. Alternatively, a

hydrophilic material, for example, .a copolymer .of 2-
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epoxy group may be decyclized. 5 Anong the above

materials, materials having a surface fornmed of

alum na, silica, or titania are particularly

BEeféPPed as the filter material. Since these are

hydr ophilic, nonspecific adsorption of a bioanalyte is

on a lowlevel, and, furtherd4 an aqueous anal yte or a
washing 10 liquid easily enters into the filter. Wen

not only the surface but also the internal part of

the filter is fornmed of the above material, the
fretherrysoytangpahght . pﬁwﬂthEylahmﬂanuagecuEh |methatrylate,_
when optical detection is adopted, a reaction or

bat emaccdydrgt esr t helypart | cidaites prebe angy 150& hecoated.
anal yte marker can be easily detected and identified

m&@yﬁatwglyr a'&%@@&e@oafﬂﬂntgerof Wep-1he1 fhbtBict$late, the

formed using alumna, silica or titania as the
E6§9CSrH&beﬁé9|beadF€§@Pﬁz&§Y be adopted in which a
I'p conprising a ter and a well is fornmed of 20

al uni nym g%g%' LB L oDy Of o efal Lig Lt enw& 8ursace

OX|dat|on encarrie or "CORVErsion

ica, or titania. Aternatively,
BLEALA% e SLULGR or Lihanla Sblenatiyel v d epﬁsi:ﬁ@alarly
of al um nunm al um na, metallic S|I|con/3|llca

REELPTTR ¢ i B8ni (% i tTNitE Ty rigss: 4 %ﬁ%V|%QﬁPe are

and is used for the formation of a mell and a filter.
Qv@r@p%h}%g, nonspecific adsorption of a biocanalyte is on a

low level, and, further, an aqueous analyte or a washing
ligquid easily enters into the filter. When rot only the
surface but also the internal park df the filter is formed
of the above material, the filter is transparent. This is
advantageous in that, when optical detection is adopted, a
reaction or interaction between the particulate probe and
the analyte marker can be easily detected and identified
through the transparent filter.

When the filter is formed using alumina, silica or
titania as the surface material, a method may be adopted in
which a c¢hip compfising a filter and a well is formed of
aluminum, metallic s_ilicon,_ or metallic titanium, and
oxidation is then carried out for conversion to alumina,
silica, or titania. Altei’natively, in -this case, a method
may be adopted in which a plate formed of alu:mlinum/alumina,

metallic silicon/silica, or metallic titanium/titania may
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The nunber of wells provided in one biochipis not 5
particularly limted and nay be determ ned, for
exanﬁég the type of the probe-supported particle
F-t nunber of probe-supported particles to be
recei ved, and the chip may have either a single well
or a plurality of wells whicH> have been integrally
formed with each other. Even when 10 only one type of
probe- supported particle is used and, at the sane
time, a nunber of particles for separation and
par PEPTAEREN 356 Gtshersasuroseshar 60FBaEi9BAOKN 3 eell and a
well, a construction my be adopted in which a
pibtarity of wells are provided and identical probe
particles are dispersed 15 and placed in respective
webls. pAstshown in Figs. 1 (a) and 1 (b), the well nay
be forned of a material which is different fromthe

materighe GORSLIt Wi NGeihe birbbeHedAllreraasi vebynids is not
shomn in Fig. 1 (c), the well my be forned

J:@ﬂé@i%li‘lw it @dféﬂ& %ag%gsaegeﬁn%@ét a?éf aéké{mple, by

entlc mat eri a In Figs.

t | f
gﬂlé % O%r %{Lee a% Slrké d%p?% n%épﬁ%g?%er an et ot

are forne ep a{ n1each Nol -

P SR TR a1 R ah Thet| PEer Sy st ftr? iGifeepip may
to the SF-1058 46 wel | As shomn in Fi %8 qﬂﬁb
keye, effbmtt e iBHPSI Al lof OFechant PLi¥ engt e which
well is preferably connected to
have been integrally formed with each other. Even when

only one type of probe-supported particle is used and, at
the same time, & number of particles for separation and
purification or other purposes are received in the well, a
construction may be adopted in which a plurality of wells
are provided and identical probe particles are dispersed
and placed in respective wells.

As shown in Figs. 1 (a} aand 1 (b), the well may be
formed of a material which is different ffom the material
constituting the filter. Alternatively, as shown in Fig. 1
{c), the weil may be formed integrally with the filter
using a substantially identical material. In Figs. 1 (a)
and 1 (b)), the filter material is different from the well
material. A method may be adopted in which the filter and
the well are formed separately from each other using an

identical material and the filter may be then joined to the
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‘the filter so that the well is jointed to the filter

layer 5 inits part where no filter is forned. The
gggg%}ﬁr and height of the well part are not

Ftioc) larly limted and may be properly determ ned by
taking into consideration the nunber of necessary
particles to be received and?®he reaction vol une.
When the dianmeter 10 of the well is large, the area of
the filter face is also large. In this case, the
filter is likely to be deformed or destructed by the
#gtldl- pressure applied to the filter. However, the
def ormation or destruction can be prevented by . _
provi dBsg showinb inhEchswi [l (be descrdi ded, | drem the Mieypolnt
chip having a plurality of wells, these wells are not
alfwayg heeddiarl ed ttrenhave ahel desitli dal padiedeebed y aodnected to
wel I s having a different dianeter nay be provided
whicl &1 lttakd ne i1H0 consiwlerntionibhetsdmber the filter layer
particles to be received or the reaction volune. 20
The 1$hape of haecwab! rhoke deti pednby the well side
part is not particularly limted. Preferably, however,
the webl, Nol&diinafn ofLUSEeangl eept Glacu! gortorgte not

fromthe viewpoin m ninizing the nmeniscus

TSR SEoL TP T OB BR8] Wt i o

ving-a tom escri bed
bove, since the thickne f the filer i mal | :
SREA o Th) EodRARBTT 1OP HhE WFPSEs Aalgs Sor e articles

t he .
to be received and the reaction volume. When the diameter

of the well is large, the area of the filter face is also
large. In this case, the filter is likely to be deformed
or destructed by the total pressure applied to the filter.
However, the deformation or destruction can be prevented by
providing a rib which will be described later.

In a chip having a plurality of wells, these wells
are not always required to have an identical diameter, and
wells having a different diameter may be provided. while
taking into consideration the number of particles to be
received or the reaction volume.

The shape éf the well hole defined by the well side
part_is not particularly limited. Preferably, however, the
well hole is in an obtuse-angle or circular form from the
viewpoint of minimizing the meniscus formation.

<Reinforcing rib part>




10

15

20

open area ratio of the filter is large, the strength
of the 5 well bottom part is unsatisfactory and, thus,
é% . lter is likely to be broken or damaged, for

aﬁﬁlg during use of the filter. To overcone this
problem preferably, a rib- like reinforcing neans is
provi ded on the upper surface!’ side or |ower surface
side of the filter to reinforce the 10 well bottom
part. Fig. 3 is a typical cross-sectional view of the
bottom side of the well provided with the reinforcin
rib part.tha Frgll3 baylna rib parten3 Ahvi A§sa bottom as
projected strip site is provided on the lower. surface
diederobetthebd®ef i Eierel8hel hhkFchness (bF fha fibepait small,
23 is provided on the upper surface side of the
fheterthb8. hdhig. d4aimetart wpi cahet aplVi ew ol aageassenahyn the
conprising a reinforcing rib part 23 provided on the
spehacecof raheof bkt ehel8i1Asrshewnat-ge| hendr 8whBggtB0of the
preferably, the reinforcing rib part 23 is in an
W@E?gbéktoﬁo%gkbaYbnﬁn%a@ﬁ%%é&téyy°£n&hrQHQQ hehesr29ter is

with parts et ween t hrough- hol es” 29 bei ng contlguous

OEREhBL g T, (oY e eulle 2ok e o

hol e extended SE-1058 48.directio .
bare ELERry m%%r%?faen%laepwg% s r%%ﬂfanya rib-
ﬂf a C|rc ar form a rectangular form an g

e¥8gdif SFCBFﬁ%rmBBP§gdﬁhI FOrHie®r &r 5Rpy upper surface
however,

side or lower surface side of the filter to reinforce the
well bottom part.

Fig. 3 1is a +typical cross-sectional view of the
bottom side of the well provided with the reinfeorcing rib
part. In Fig. 3 {a), a rib part 23 having a projected
strip site is provided on the lower surface =side of the

filter 18. In Fig. 3 (b), a rib part 23 is provided on the

upper surface side of the filter 18.

Fig. 4 1is a typical top view of an assenmbly
comprising a reinforcing rib part 23 provided on <the
surface of the filter 18. As shown in the drawing,
preferably, the reinforcing rib part 23 1is in an integral
form having a plurality of through-holes 29 with parts
between through-holes 29 being ccontiguous to each other.
The form of the thfough—holér 29 in its section

substantially perpendicular to the through-hcle 29 extended
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the formof the through-hole 29 in its section 5
substantial |y perpendicular to the t hr ough- hol e 29
ﬁéxiag d directionis in acircular formor a

or other obtuse-angle polygonal formfrom
t he V|empoint of reducing the neniscus phenonenon.
Fig. 5is an electron photorifcrograph of a well
bottom part where a reinforcing 10 rib part has been
actual l'y provided on the filter. The height of the rib
in the reinforcing rib part is preferably 10 mto
g00OCHLOFor &5 prefler abirEitodamlvo 1b0dted andhdiwgh e, for
depends upon the bottomarea of the well and the
putsplal oh whg pifba &5rTheéapr 6eision okcthegular form, and
reinforcing rib part can inprove the mechanica
st hergthnaf. tdre dtinderpoygbndhusora. | apgefeehAbpyar Rawever,
can be realized. Further, even when the filter 1is

then, fdwenresirst apnge tCtHﬂthﬂaﬂam@ cabgpresgur e «Gan Béctlon
provided and, at the sane tine, the depth of filter

EQngag9l§§Yybﬁe??@hhchbffeé&rghetQﬁrghhhtﬂ5i8n29 extended

pressure can be urther lowered. The rernforcing ri

| gﬁfécgﬁ% bi§ QH?eg Q£ dTng¥££ﬁ cﬂb ghhe§%§%g%&ncﬁp cther

a relnforC|n Fib

t el f d th f
AT %1%21139 (oot et ch{eneé\a”l%’%é:%ﬁ%gt P chERe179
other a nethod in which,_as shown in Fi
B e T (HBeRSarhoBl t ne Tt or 18 18 1145 eqebgetron

collapsing a rib or well

'_photomlcrograph of a well bottom part where a reinforcing

rib part has been actually prov1ded on the filter.

The heilght of the rib in the reinforcing rib part is
preferably 10 pm to 2000 um, more preferably 100 pm to 1000
pm, although it depends upon the bottom area of the well
and the material of the rib.

The provision of the reinforcing rib part can improve
the mechanical stirength of thé filter, and, thus, a large
chip area can be realizad. Further, even when the filter
is thin, the resistance to the mechanical pressure can be
provided and; at the same time, the depth of filter pores
may be small. Therefore, the filtration pressure can be
further lowered.

The reinforcing rib part may be joined by a method in
which, as shown in Fig. 6 (a}, a reinfprcing rib part is

formed separately from the filter and the reinforcing rib
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material by an additive nethod or the like for
joining. 5. Regarding the side wall 20 of the well,
%Hglﬁi e wall is extended ahead of the filter 18, and

oRer end part of the side wall may be utilized
as a part of -.the reinforcing rib 23. Wen a
separately formed reinforcing®ib part or well 10
side wall is joined to the filter, this joining is
preferably carried out by direct joining wi t hout use
of any adhesive. The direct joining may be carried
Batthyrd thet Hod bR @ﬁ%ﬂherbeiwwgu%@de%ﬁ epthepr or by a
exanple, a method in which a filter and a reinforcing
nebhpar tirorwal el | asi déowts wal Figse st atkedand ttop(of, the
each other by lam nation. In this nethod, direct
porai ng ithecdddiced oatiw tholtd ay adheésbéeéngnd the or well
i ke, and, thus, problens caused in the filtration
gancbeael iyy nahedidd’iﬂﬂlbb@' NgeSEPAr atd oMOf 1Re for Joining.
interface of the reinforcing rib part or the well side

webhrddngndhesfdd tesy 1 060t he eptg y,0f 1t hepbi quifd t@all is

be"filtered into the interface. In particular, in the

éﬁ‘ESnS%TiSaBEbB ohere tde. dianel er, ocﬁ Eﬁ?elf&?& ”Qnéi”part of

i's smal’l and "t he nunber s 1S larg
en _the well. .side and, th

b )
EBt O Dge R Bty A8 o?t%ﬁr%ﬁfo?éesaemfmmg

Iead%ﬂg to liquid | eakage at the interface. Direct
g between the well and the filter w thout the

a|d of any adhesive can elimnate the fear of |iquid
|eakad@heqh@ separately formed reinforcing rib part or well

side wall is Jjoined to the filter, this Joining is
preferably carried out by diregt joining without use of any
adhesive. The direct joining may be carried out by a
method which will be described léter, for example, a method
in which a filter and a reinforcing rib part or a well side
wall are stacked on top of each other by lamination.

In this method, direct joining is carried out without
an édhesive and the like, and, thus, problems caused in the
filtration can be eliminated inciuding separation of the
interface of the reinforcing rib part or the well side wall
énd the filter, or the entry of the'liquid to be filtered
into the interface. In particular, in the case of a chip
where the diameter of the opening in the wells is small and
the number cof wells is large, Joining between the well side

wall and the filter becomes difficult geometrically, often
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reinforcing rib part is installed as a nechanical 5
reinforcing material for the filter, and, thus, when
%_ dlng bet ween t he relnforC|ng rib part and t he

(l 9@ unsati sfactory, an inprovenment in

nechanlcal strength cannot be expected. However,
direct joining without the ai@lof any 10 adheS|ve can
render the filter and the rib integral with each

other with satisfactory strength, contributing to .

nproved mechani cal strength. As shown in Fig

&ﬁ@d?n@b)to tiHEVd Afearaiany aty i Brpadmtanfeache fqﬂrﬁé]si Jjoining
can be formed using an identical 15 materi al
beifviesnoushepivgilng. and tthies £abeer simdtbothe the aid of any
reinforcing rib part and the filter are forned

Bdhegrakl ycawi ehisanhtet hete tfhiag isf aipgetearreshkage.  The

enbodi ment fromthe viewoint of strength. Here the
frachrbhlatinghe ©rd gi pakt materi ahstslident izgal suf fet@Sinical
for the identical material. 20 For exanple, a silicon

skhhea rpaher i@l Hrigpar §9rb3{:heoxf£jitzéf]g gnpartefifs  when the
metallic silicon to convert the netallic S|I|con t

5b£l:19.9§ %)élt%%’enogh%ysﬁlcéé.r%%yé gr o%lrb i‘éa{ d&[t ]é%epgﬁ'_tlter is

mat er i prepare ont zi

. al|i S|I|con t o _convert the netalllc SI on
gés%gggk BT ySlCagr S ILXHEY 1 etfar ddEchdD ﬁag strength
|dent|cgl nater# Li kewi se, the side wall of the
@erohnd®t REPFF ?%r can also be fornmed by continuous

nnldlngbwever direct Jjoini i i

; joining without the aid of any
adhesive can render the filter and the rib integral with
éach other with satisfactory strength, contributing to
improved mechanical strength.

As shown in Figs. 7 (a) and 7 (b), the reinforcing
rib part ‘and the filter can be formed using an identical
material by continuocus molding. In this case, since the
reinforcing rib part and the filter are formed integrally
with each other, this is a preferred embodiment from the
viewpoint of strength. Here the fact that the original
material 1s identical suffices for the identical material.
For example,' a silicon silica material ©prepared by

oxidizing a part of metallic silicon to convert the

metallic silicon to silicon oxide, or a silicon/SiC or

silicon/SiN material prepared by carbonizing or nitriding

a part of metallic silicon to convert the metallic silicon
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This can be carried out by any nmethod which will be 5
described | ater, for exanple, by a nethod in which, in
%eglggsly preparing a filter, hole formation is not
carfiéd out in the well and rib part and, in
subsequent formation of the well and r|b
registration and the well amtf rib formation are
carried out, that is, the filter and 10 the
reinforcing rib part or the well side wall are
epar ed fron1an i denti cal terial, for exanple, b .
RRChi RF of 1N et Ghihi© FaFERETS cT{RE A (LHeAB PRl | Pererial.
rib 23 part or well side wall 20 part may be if
hékeysaey Freesidenvpdtest ths E@égi@P@aF¥§ falkethean also
may be adopted in which, as shown in Figs. 1 (b) and 1
te) foaretdhey t ¢omt ofiuohe peoeparati on of the filter 18,
a pore-free part is previously forned and the rib 23

or theThwes| cashdbewatdr2i6:d soyposbyi engd merichod orlbch omill be

the pore-free part, or alternatively, a nethod 20 may

hesadopted liat am)i Chorwhebtaidie: i by23 an@ kel fiht @ik, in
are prepared by an additive nmethod, plugging is

%kgyhBQQEQUS%yeﬁéfihgd QU £ b peyel | 5o SHOWRGIRAFiBS. 85 not
and and Fi gs (a) and 9 (b), the

FSEPEQ&C'?Q r4,p Eﬁ%tvéﬁjls?ﬂ&o%h$> S%n%o5&u§zsbﬁgequent

ower sur ace or upper surface o |Iter and,
dd|t£
lO

BEbALo0 BersEleLimth o coneae BELL 21,4000 WM A, e

pr OVI de% a separ ate esse

and rib formation are carried out, that is, the filter and
the reinforcing rib part or the well side wall are prepared
from an identical material, for example, by.nmchining or
etching.

Further, the filter 18 in its rib 23 part or well
side wall 20 part may be 1if necessary free from pores.

Specifically, a method may be adopted in which, as shown in

Figs. 1 (b) and 1 (¢}, at the time of the preparation of

the filter 18, a pore-free part is previously formed and
the rib 23 or the well side wall 20 is positioned and
formed on the pore-free part, or alternatively, a method
may be adopted in which, when the rib 23 and the filter 18

are prepared by an additive method, plugging is

" simultaneously carried outl.

In wells shown in Figs. 8 (a) and 8 (b) and Figs. 9

(a). and 9 (b), the reinforcing rib part 23 is provided on
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provided at a position on the |ower end side of the
well 5 side part 20 in the reinforcing rib part 23.
gﬁg @ggcave part 27 may specifically have any proper

aﬁ ependi ng upon the convex part provided in the
separate vessel. Specifically, the concave part 27
provided in the well is a groove in a fermale part as
a connector for the vessel at 10 the tine of the
transfer of the solution wthin a predeterm ned well
into a predetermned well in another vessel, and, by
fhet ilmyerhesyebset PR LPPernlBdIfRae | afo thehe iflémy eend, in
part, the solution within the well can be transferred
%ﬁﬂhbmbnteakagmeqiﬁtxqtﬂdn.othecawhanpﬁhe vesselntks which a
its predeterm ned part. The shape of the groove in the
concaxe art bebviagdsti@at honséSanoteparddsedll atky fitted is
limted so far as the convex part as the nale part
previded en thepyessebncan Bedf itdwed- i Bha theef emalghe well
part. Alternatively, w thout providing any concave or

I@QdQOB\A@E %; zflthée%%hE?EbQH?Ofrﬂbhepé’ﬂ | 2388 @ﬁ&“@oncave

bot'tom face may be

P8, ool ol 2 Wi A

th th t th bet f
e e [ T
S|I|cﬁ ier for sen1conductor gartlcularly ry
SRBGt hLSF 1 Yontitar PRCHES (R2t: 47 vBFVLEerohy §%o‘f"ﬁ lis a

joint surface can be provided.
groove in a female part as a connector for the vessel at

the time of the ftransfer o¢f the solution within a
predetermined well into a predetermined well in another
vessel, and, by fitting the vessel in its male part into
the female part, the scolution within the well can be
transferred without lezkage to a part other than tThe vessel
in its predetermined part. The shape of the groove in the
concave part for registration is not particularly limited
so far as the convex part as the male part provided on the
vessel can be fitted into the female part;

Alternatively, without providing any concave or
convex part for registration of the well, as shown in Fig.
8 (c) and Fig. 9 (c), the bottom face mavy be made smooth
without forming the concave part 27 for Jjoining. The

higher the level of smoothness 1in the smooth face, the

stronger the Jjoining between faces. For example, when a
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In the case where a | arge nunber of wells containing
5 a solution to be transferred and a vessel provided
B% ﬁ % nunber of corresponding wells are present, the
andré o a liquid by the well having the above
concave part for reglstratlon is effective in
transferring solutions in all®3the corresponding wells
to the corresponding wells in a 10 sinultaneous
paral | el manner. This further effective in the
transfer of solutions froma vessel conprising a,
pPurariciyldy wevpslable o?ﬁ%ﬂ@ﬁﬁnnW%ﬁQﬁ;tﬂ%? semiconductor,
corresponding wells, or in the transfer of solutions
betreenlarplural Teny wfoati psilisckheafiel, prieviwert, a very

- with a groove can be prepared in the sanme manner as

adephed sinothe jodnveattrdanad cab by yacirddsd. production
processes which will be described later. The wdth

and shape tok theowiHersl de Rarde ahenbot parvbtukacbyitaining
limted. Preferably, however, the wdth of the well

§'@%L%%ﬂ&ﬁttdSb@°£r£§§§efﬁ@@ 100 m dﬂHé%ﬂ”ﬁ%d%fﬁ&d with a
not | ess than m and not nmore than 10 mm and npbre

Rﬁﬁf)%‘}ﬁaglfy d?ﬂ:tré\J EBaU\re:i %I gpf'é? erE[tpret Qa{lréﬂsfer of

en the Wi art |s ess
POy gz@; b el g b o oo
PAEbRotLRBors FaCesT PRe fbi ik G 1] cHtkB B in 211
@gg%ﬁ%&aﬁﬁﬁﬁ%mgglé hetoWI g%lg oéoxt‘lbeespvoverlc{in%l dw?re ?rst in a
simultaneous parallel manner. This further effective in
the transfer of solutions from a vessel comprising a
rlurality of wells to a éhip comprising the corresponding
wells, or in the transfer of solutions between a plurality
of chips.
The rib provided with a groove can be prepared in the
same manner as adopted in the conventional rib by wvarious
production processes which will be described later. The

width and shape of the well side part are not particularly

limited. Preferably, however, the width of the well side

part is not less than 100 um, more preferably not less than

200 um and not more than 10 mm, and more preferably not

less than 300 pm and not more than 5 mm. When the width of

The well side part is less tThan 100 pum, the convex part in

the vessel cannot be fitted into the concave part for
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proportion of the well part in a predetermned area is
5 excessively small and, consequently, the efficiency
of Chlp preparation is | owered. |ndependently of
whettRe® or not the concave part for registrationis a
part of the reinforcing rib 23, the concave part is
formed at. the | ower end of t%@ side part 20 10 of the
wel | . Conversely, the concave part fornmed at the

| oner end of the well nmay be in a convex form or

.smooth. In this case, for fitting, a concave part or

gegneotrhtpant widhoultd Béfféornediea,t e conr espontigg between
vessel or chip. In the well showm in Fig. 10, a

popeihr €acpart tR8 jdhnwhereat he pedectd by tlerfbditsemration.
18 is not formed is provided on the upper surface of
tthenbaiHcomypatkt efF tdree welhl igice psedet expened wWdthm, the

fromthe periphery of the well. The predetermn ned
Wr@ Rref ohhe, porgsf ree) pard, 48 hﬁ azoph?é@fe%%ﬁh}ﬁeé ”érea is
O m nore preferably 10 mto nm as measured

E&ggkgg@eﬁ§rgﬂgf%ya8& tEén@% %Sg?gyonkﬂgr%ff %1en # of chlp

partlcu ar; as's e surface o
e-free part 28 is preferably i nclined. Wen

| ?ﬁgpa 2OFr &8 palt te not provi ded and the pore is

provid ot 1058 d of the rib
P O holigbPehdlsn E 1080 wBe tPade o sidle) tesheNereng Part for

such as a stay of the particle _in the ed e of the
EBHPSEFaFaPFhéF3a@cuﬁﬁF§t|%ﬁ dﬁ“%héeéﬁﬁpﬁéﬂégbnrlb 23, the

concave part 1s formed at the lower end of the side part 20
of the well. Conversely, the concave part formed at the
lower end of the well may be in a convex form or smocth.
In this case, for fitting, a concave part or a smooth part
should be formed in the corresponding vessel or chip.

In the well shown in Fig. 10, a pore-free part 28
where the pore 19 in the Zfilter 18 1is not formed is
provided on the upper surface of the bottom part of the
well in a predetermined width f£from the periphery of the
well.

The predetermined width of the pore-frees part 28 is

preferably 5 pm to 50 um, more preferably 10 pm tce 30 pm,

- as measured from the periphery of the well bottom part. In

particular, as shown in Fig. 10 (b}, the surface of the
pore~free part 28 1is preferably inclined. When the pore-

free part is not provided and the pore is provided to the
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t he edge of the wall occur. The provision of the
pore-free 5 part increases the nechanical strength in
the connection part between the well and the filter
aRdifR8 fear of causing separation between the well
and the filter is reduced. Further, the solution

causes a lam nar fl ow which fauses the solution to be

transferred fromthe edge of the 10 wall in the well

or rib toward the center part, and, thus, the stay or
accunul ation of the particles on the edge of the wal
pdgehewetle ovatlb cdantibe pibvent éthe Fuellher i nsondecases,
opti cal detection which will be described later, since
nofpacteble pseporseat satht he edgeapfofhehwabbrtibéelbn the
inhibition of the detection of the particle at the

e@i?@ gF thbeunal | oby flirghkrr eEbestil 98: broRYt BReWphkticle on
can be prevented. The well having this pore-free

Eﬁéteﬂe¥ Be PrLepaLgd. ockek .exanpl 8robYsaoAebROGhENpore-free
filter having a pore- 20 free.zone in a

?E?E' flll’l Sdlan {3 p&%%%%ﬁ'c%lpr% ?tl?nqm h&hé/"el:laaﬂéctlon

e reinforcing FiD rought i'nregister

to the rt o re-fr by. .a
KBt RodPT TS ch CEne bt Bht N8 of At P nan?. fiify fear of
stacked onto the pore-free pa for._ exa by a ,
S ¢ Rde TRTGH: L. FOS856 FanEhefeihe O wii g Hrer i
10 (b), the structure in which the surface of the

pofecefee Burtheary | 8h¢ neplnetPR afPBees f r kB@ipyT flow which

previously formng a filter part and then wet-
causes the solution to be transferred from the edge of the

wall in the well or rib toward the center part, and, thus,
the stay or accumulation of the particliles on the edge of
the wall in the well or rib can be pfevented. Further, in
the optical detecticon which will be described later, since
no particle 1is present at the edge of the wall, the
inhibitioﬁ of the detecticn of the particle at the edge of
the wall by light reflection from the well wall can be

prevented.

The well having this pore-free part may be prepared,
for example, by a method in which a filter having a pére—
free zone in a specific region 1is previously prepared and
the well or the reinforcing rib is brought in register with
énd. joined to the part of the pore-free zone, or by a
method in which the well or the reinforcing rib is stacked

onto the pore-free part, for example, by an additive method.
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etching the well in the direction of the height of the

well 5 to cause an etching residue. Various
gﬁgfggéion processes of the above well will be

pfained. The first nmethod is to stack the filter or
the like by electroplating. In this nmethod, an
electrically 10 conductivel§6treated substrate is
previously provided, and patterning is carried out on
the substrate using a resist or the |like, and, while
Erotecting parts not to be _el ectropl ated gy the .
BEFRST, carr etOWs 1| Bhed 0 fiow SEFosdIgeure in which
substrate and a plating solution to forma netal 15 or
Fomi evgdleyprerofratlei foren ke sewskr de bl ynrhingd can Dbe

‘predeterm ned parts. An electrically conductively

foemt@dbyubstaat@idlsy f fostiny owi dad,teandpart esigt titen wet-
then coated thereon. After the formation of the
ceshatgfithe vall hénelbleetdicadt yoR2O0o Condachevght of the well
substrate, a photomask is provided, and W/ light is

tsechiisd £xposHhenqnek seyel opnment to forma post of
the resist as a reversal pattern of the filter on the

el ect £l bys caRdUGLEYEn SBeBke SRt NoSCCE! hodRe LhRL will

pattern limt depends upon the resolution of the

si§ty 5 964058 57 However, for exanple, when THB-11ON
%% raltied. . .
radgenane: manufactured by JSR corporation) is used,

gsggikﬁﬁ%fgigapa%gggﬁg g%t%EJQS éé%htgg,%in%@dSyqthe like
by electroplating. In this method, an electrically
conductively treated substrate is previously provided, and
ﬁatterning is carried out on the substrate using a resist
or the 1like, and, while protecting parts ncoct to be
electroplated by the resist, current 1s allowed to flow
across the substrate and é plating sélution to form a metal
or ionic polymer material on the substrate only in its
predetermined parts.

An electrically conductively freated substrate is
first provided, and a resist is then coated thereon. After
the formation of the resist film on the electrically
conductive substrate, a photomask is provided, and UV light
is used for exposure and development to form a post of the
resist as a reversal pattern of the filter on the

electrically conductive sheet. In these methods, the

pattern limit depends upoh the resolution of the resist.
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be prepared. 5 Next, a netal or an ionic resinis

electrically filled into between the posts by

g%gg@r%plating, that is, by allowing alternating or
frédPurrent to flow Metal naterials which can be

filled by electroplating include gold, nickel,

copper, iron, and iron-nickeﬁyblloy. For 10 exanple, a

ni ckel sul famate bath (a m xed sol.ution conposed of

700 g/liter 60% sulfamc acid, 5 g/liter nicke

brom de, and 35 g/liter boric_ acid, bath tenperature

B vRay be TUsed aga®Phbtati ngh§8l ut i BFP1brOhi ckefFradename:
el ectroform ng. For exanple, a copper sulfate bath (a

waredasshgefox oAPBs e DI IZOD glBi tegebopperresist post

sul fate, 60 g/liter sulfuric acid, and 30 ng/liter

nhtronigne bamiecbat pitenperatupm 230€6) amaysbectusediasod 2 can
copper electroplating solution. For exanple, an iron

54l basphecsbath (a m xed sol uti on conposed of 400

g/liter iron sulfamate, 30 g/liter ammoni um sul famate,

and 20n3Q0, mo4 |l ideara1f obal kA, behiict ermenat uise 466ktrically
may be used as an iron electroplating solution. For

eXamRke i it} tﬁ@cwegegfetﬁé Lhg i @gﬁ'efééﬁmfcigg},g,yt@at is,

5 mthic el ectr ated product “can be provid

o) B98P 8 PP L oy YBde Gondl sy o

~ abput .10 to .20 min. Resin mter] -
' ﬁ?gggaag§ gﬂggﬂgggﬁgtﬁ%énfgﬁ,%! 2£2p22§§$g%%ﬁ§&%ﬁg' include

acrylic resins, and polyimde resins. i
golé, nickel, coppeg, yg_ron, and fron—nlckel alloy. For

example, a nickel sulfamate bath {(a mixed solution composed

of 700 g/liter 60% sulfamic acid, 5 g/liter nickel bromide,

“and 35 g/liter boric acid, bath temperature 50°C) may be

used as a plating solution for nickel electroforming. For

example, a copper sulfate bath (a mixed solution composed

of 200 g/liter copper sulfate, 60 g/liter sulfuric acid,

and 30 mg/liter chlorine ion, bath temperature 30°C) may be
used as a copper electroplating solution. For example, an
iron sulfamate bath (a mixed solﬁtion composed of 400
g/liter iron sulfamate, 30 g/liter ammonium sulfamate, and
100 mg/liter formaiin, bath temperature 46°C) may be used
as an iron electroplating sclutien. For example, in the
case of the nickel sulfamate bath, a 5 pum-thick
electroplated product can be provided by allowing a direct

current to flow under conditicns of voltage 6 'V and current
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These resins include, for exanple, acrylic resins, for
5 exanpl e, those manufactured by Shim zu Ekote Co.,
E%glosgd PONERTOP U manuf actured by N ppon Pai nt Co.
d”"Tn any of the netals and resins, various
additives may be added. For exanple, the chem ca
properties of the forned filH can be varied by.
addi ng, for exanple, fine 10 particles of netal oxides
such as silica, titania, and alumna, and fine
particl es fluororesins. Subsequently, in the case

f
QFnFé§Vn3%?@Bt refordiay: 14 i%ad%Y ™ Reating is carried

"out at about 200C to cure the resin and, at the sane

time, Resinreabadizbioveichecpresbst fiibednbivhelegseonfating
el ectroplating, the resist nmay be renoved, for

érahple, ebyxg resiss, stcippér TEHBiSHE, (&nddendémide resins.
manuf act ured by JSR corporation). After the

phepar atéomof itnhd udd,t erfolty themabeye aawtlhiod, resins, for
the.well or the reinforcing rib part can be forned 20
bERahpeesamBoRRNAGhuES cithirble dyorgmitiiom afkdthe Eblferntd. and
and further by electroplating. Specifically, in the

BANBRTHBNCf - ASrLleserLheg, apoMesn apd B8 Sto f) lRd S
formed on the filter, followed by photoetching and

11 Ly L PG gpLabaneamt ek, Ly ey ives

VR 95 DRk R SR P BT LOBLBPLRL, o tne
pretenall M el hevel A ALY WA d, I ¥l [ Marpie, fine
particles of metal oxides such as silica, titania, and
alumina, and fine particles of fluororesins.

Subseguently, in the case of resin electrcforming,
finally, heating is carried out at about 200°C to cure the

resin and, at the same %fTime, to fire and remove tThe resist.

In the case of electroplating, the resist may be removed,

for example, by a resist stripper THB-S1 (tradename:

manufactured by JSR corporation).
After the preparation of the filter by the above
method, the well or the reinforcing rib part can be formed

in the same manner as in the formation of the filter and

further by electroplating. Specifically, in the same

manner as described above, a resist film is formed on the
filter, followed by photoetching and filling of an

electroplating material. In this case, 1in general, since
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resist is stacked. In general, a plated product having
an 5 aspect between the line width and the thickness
gggﬁggs 2 cannot be forned by a single plated product
on procedure without difficulties. In this

case, photoetching and electroplating for plated
product formation are repeattéd a few tines to provide
a well having a 10 predeterm ned height. In the
second nethod, at |east one of the filter, the well,
and the relnforC|ng rib part is prepared by et chi ng.
The BBfebt pé BdcetieHdd liss liggsgarttiaiul Bre ythigkness tof the
netals, metal oxides, organic materials and the I|ike
§oltar, 15has I@ei$tlﬁbﬂﬂmah3béhﬁokned.F¢bm¢heB,reason, the
mechanically strong materials are particularly
peelstred, pard espedivf iseekanpl @sch t heseafrel nelatder dry film
engi neering plastics, such as liquid crystal
pekyser ss BehygawhonahegenRebYaNzde I8sddSproduct having an
polyinides pol yet hyl ene terephthal ates, polyethyl ene

?@éﬁhbﬁ%%ﬁs’th‘é‘)'m&ﬂé Yl 886%: aRQ! ¥ fﬂ{heékn@é},d exceeds 2

yethersu fones; netals such as iron, nickel
[ u S, J it al
%%%ﬁ%é. b B SR e P G Yhmation
silver . I ai nIe st eel brass
%%%d%%’o‘ﬁa%hosﬁ %ng%bfbh%%phif hRs coR587 b et cning
n}copEir al | oy, _al um gnesium allo ,
S AR L oY s on B A OPEaras o fiation  are
nagne3|un}copper all oy, and iron-nickel alloy; netal
qu@%ge a few tlmes to provide a well having a

predetermined height.

In the second method, at least one of the filter, the

well, and the reinforcing rib part is prepared by etching.

The object to be etched is not particularly limited to
metals, metal oxides, organic ﬁaterials and the like so far
as the filter can be formed. However, mechanically strong
materials are particularly preferred, and specific examples
thereof inélude: engineering plastics, such as ligquid
crystal polymers, polycarbenates, polyamide resins,
polyimides, rolvyethylene terephthalates, polyethylene
naphthalates, polyallylates, polysulfones, and
polyethersulfones; metals such as iron, nickel, copper,
zinc, aluminum, silicon, titanium, tantalum, magnesium,
molybdenum, tungsten, rhodium, palladidm, silver, gold,

platinum, stainless steel, Dbrass, red brass, bronze,
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such as silica, alumna, titania, zirconia, and
tantalum 5 oxide; nmetal .nitrides,. such as SIN, TiN,
%Ed Egg metal carbides, such as Si C and WC, carbon

% I's, such as dianond, graphite, and di anond
like carbon (DLC); and. glass such as soda gl ass,
borosilicate glass, Pyrex (tr&dHemark) glass, and
quartz glass. 10 Etching can be carried out by a
conventional nethod. However, it should be noted
that, when etching is carried out in an excessively
RPGRPRSBedtr 4ata 0, 2 FHEFEIG opRedar 2410V a@divAg nun-tagne s ium
nonuni f orm pore di ameter and shape. The -aspect ratio
préovded dyurconverndanesluheriildaloret chl hgyi s #3uminum-zinc-
substantially not nore than 5, preferably not nore
tnhgne3iumHowewer, adlbiy) t endhavongnd c@edd aflilbtr aeanl oxides,
property can be realized by using a filter having an
aathvely hotmed, raverise,tapetedi shapd ddentifi,s @speetntalum
range. Wien the well or rib shape is prepared by

@kgﬁéng,mei?ﬂtﬂﬁt;@%@@Q rs%t:ho 48 Rr:ef er@m% Ak Iaeaﬁ@, metal
than S. An aspect of not less than 5 can be achieved

B¥r1§ﬂﬁ§9t r%lﬂ egghlsq] a?lfldt % maégﬂad% Sucﬁ)éﬁgpl &uch as

|n fhe case of a sin cry stal naterla

st Lison, gggﬁgﬁsfvsgm pERdEncy, upan, an agueous an&**glass

enédfani he pyr

t et th | - de (TMA
i )ﬁ‘ées%? B 8 UBPFPzbh: Chire: el tatbe SYIRT (EGRGERark)

t he -etchlng rate of (111) plane is much | ower than
g%ﬁ@@, and guartz glas

Etching can be carried out by a conventional ﬁethod.
However, it should be noted that, when etching is carried
out in an excessively high aspect ratio, there is a fear of
causing nonuniform pore diameter and shape. The aspect
ratio provided - by conventional chemical etching is

substantially not more than 5, preferably not more than 3.

‘However, a filter having a good filtration property can be

realized by wusing a filter having an actively formed
reverse tapered shape in this aspect-range.

When the well or rib shape 1s prepared by etching,
the aspect ratic is preferably not less than 5. An aspect
of not less than 5 can be achieved by anisotropic etching
of the material. For example, in the case of a single
crystal material such as silicon, great crystal dependency

upon an adguecus KOH solution, ethylenediamine pyrocatechol
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'crystal pl anes, and etching w th an aspect of about

100 can 5 be realized by conducting chem cal etching
S%Lﬁ§ =3 silicon wafer having a surface with (110)
Fane “I'n such a state that a side having an opening
in the mask material is matched with the direction of
(111) plane. These nethods aP& described in "Nano -
Sukeru Kako G jutsu (Nano scale 10 processing
technique)," edited and witten by The Japan Society
for Precision Engineering, The N kkan Kogyo Shi nbun,
LEGE) (r19§§)t.raif‘ﬁt%§ées§Wnl%ct}i&iﬂéolxéﬁeet dAMAG) (ROE) other
using plasma  can be carried out. For exanple,
gicsendopicc vdtiomi g utlibl peependizuthe tesa sbbstiddcen, the
can be carried out by gas containing SFc, and

Etebnnigasedtehl of i ng 1gds. pllzese net hndsh arevetesdrlidred other

in """02 Saishin Hcandoutai Purosesu G jutsu 02

Advaneedpsefiegondudt e cpiagess drechiniagwer tPo€ssbout 100 can
Journal Inc. (2001) 20 In particular, for a plate

BENRIESI:NG A 1) Walddorofy ambgiial Segbﬁiﬁﬁeﬁélﬁﬁo@ silicon
each other in conposition, for exanple

ghem-nym.al ym pa,., getall ic; gl i ‘?Lqrﬂ)( g@lltl such a state

metal lic titanium titania, pat ern c

gﬁs;ggﬁfgyl tegbg?glgéhz EP ihf %é?llcd$%erlal is
BREARRE. G o eeoaififﬁsh%é”e%ho?yacﬂéf@”" Eipppeqethods

out to the boundary bet ween the netal oxide
are described in "“Nanc Sukeru Kako Gijutsu (Nano scale

processing technique),” edited and written by The Japan
Society for Precision Engineering, The Nikkan Kogyo Shimbun,
Ltd. (1993}.

If necessary, reactive ion etching (RIE) using plasma
can be carried out. For example, anisciropic etching
perpendicuiar to a substrate can be carried out by gas
containing SF; and Freon-based chlorine gas. These methods
are described in Y02 Saishin Handoutai Purosesu Gijutsu
(02 Advanced semiconductor process technigque)”, Press
Journal Inc. (2001).

In particular, for a plate comprisin.g a plurality of
materials different from each other in composition, for
example, aluminum/alumina, metallic silicon/silica, or
metallic titanium/titania, pattern etching is preferably

carried out from both sides of the plate Tto form a filter
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| ayer and the netal |layer to forma filter, and, 5°
subsequently, for the netal |ayer formed of, for.
gﬁggﬁ%ﬁ, alum num netallic silicon, or netallic

I"'tanium photoetching is carried out to the boundary
between the netal l[ayer and the netal oxide |ayer,
whereby a biochip conprising4 well and a filter
joined to each other can be 10 prepared. According to
this nmethod, the use of a nultilayer materia
conprising a netal and a netal oxide or the I|ike
WRICCH Hégel beetPpreliously: | APBEgRatEd i t PEdR hlathEer formed
can realize the preparation of an assenbly conpri sing

atfi Ificer eeBgnd a aveliliwhi chlibhbve beentibbegeal [ppotoetching
joined to each other. This assenbly has no fear of
causcagyiddr oexanpd e,tHd gbhbdndhepkagewaeom the metal oxide

interface of the filter and the well. Further, since a

tegaspaset maieriabisuchlageal Ukbna,forsd |l iga, f@Lter, and,
titania may be used for filter layer formation, 20
whesecepbheal, debection Lst£ar 1kedrodhrnldhe behavber Qhmple,
the particles can be observed directly through the
thﬁ%ﬁuh?yermeF§Eiﬁc"“' &ha&sg,natSE'a'aekaghg@e, £k anium,
exanple, an alum nunf alum na plate prepare y

i.dizing-the .surface.of, an alum.num pl [ um n
%ﬁogoékgglﬁgdéfs -4¢¢ egF}Tgsstgstgﬁ?C oﬁhgakgeﬁgﬁﬁ%%§1 the

aving a pr erm ne ness,

titanium titani epared by oxidizing netalli , i
FPEan dmen (IS sahe. s OBadtestrEbed v ;2 biochip

silicon wafer with an oxide film or an SO (silicone’
pprrising a well and a filter joined to each other can he

prepared.

According toe this method, the use of a nultilayer
material comprising a metal and a metal oxide or the like
which have been previously integrated with each other can
realize the preparation of an assembly comprising a filter
and a well which have been integrally joined to each.other.
This assembly has no fear of causing, for example, liquid
leakage from the interface of the filter and the well.

Further, since a transparent material such as alumina,
silica, or titania may be used for filter layer formation,
when optical detection is carried out, the behavior of the
particles can be observed directly through the filter layer.

Such multilayer materials include, for example, an
aluminum/alumina plate prepared by oxidizing the surface of

an  aluminum plate to alumina having a predetermined
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“insulator) wafer. 5 Further, a method may al so be

adopted wherein a filter, arib, and a well are
individually formed by etching a silicon wafer by an
é?éﬁph% nmet hod and they are stacked by taking

advant age of the snpothness of the silicon wafer to
prepare a chip. In this casef3the 10 thickness of the
filter, the thickness of the rib, and the thickness

of the silicon wafer for wells are each . i ndependently
properly determ ned. Regarding the etching nethod,
thjclheds ngnaivd Lher étiélamnfirgmégéﬁanﬁ@emﬂmﬁq@ anoxpéizing
selected for each.of the filter, the rib, and the ,
netkllildd tntahismmenhdade wahiek earhemehodesoridbgdchabove, =a
the filter and the rib or the well are etched using
anlident wedkr natteriah, okheee fiigmno seednt QI odidei cone  on
any hole having a difference in level, and what is

iegui seshky syopky that, after through-holes having
di anmeters determ ned 20 respectively for the filter,

the ri lﬁnﬂﬂge%,he Pellorang ﬁQg”ElecBhede argiiackednerein a
and, thus, the assempbly can be sinply prepared.
r, sin joi,ni.ng_is cafri 0 . i.nterfa

Eg%%lgﬁ’g G r\%ﬁ%’{:h a]ng‘l %anw?’gi cé—’{raﬁ?el eghéjtklbdymalteléii %gmed oY
advant age of, .snoot hness of silicon w thout . usjn

SR 088 %8 4 B neon SR T i = SRR PRSP iy are
| eakage from the interface and has hi gh peel

StFeFgt h, P art Bl epul"@@ EA9% ofder 16 stsgevetbﬂsss of the

filter, the rib, and the well .
gilicon wafer to prepare & chip. In this case, the

thickness of the filter, the thickness of the rib, and the
thickness of the silicon wafer for wells are each
independently properly determined. Regarding the etching
method, dry etching and wet etching each independently can
be selected for each of the filter, the rib, and the well.

In this method, unlike the method in which the_ filter
and the rib or the well are etched using an identical
material, there is nc need to provide any hole having a
difference in level, and what 1is required is only that,
after through-holes having diameters determined
respectively for the filter, the rib and the well are
formed, they are staéked, and, thus, the assembly can be
simply prepared. Further, since Jjoining is carried out by
interface bonding, in which Jjoining is carried out by

taking advantage of smoothness of silicon without using any
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5
tacd* oeraak? %r gaf“PSF‘ 't n&ti%oT Y s

predet erm ned positional spacings, preferably, 5

regi stration nmarks are previously provided in them

Sﬁg Oggglstratlon is carried out based on the mark.
eh tacking is carried out in a liquid, the

-lamnation plane is preferably clanped to prevent the

separation of the Laninatioﬁ4plane by | atera
slipping of the Iam nated plate. 10 In the third

. nmethod, the filter is prepared by anodization of a

nmetal , Object netals include alumnumand silicon.

-?ﬂ}éeﬁhwd et AP wi 11D 6l éﬁecﬁl%ef%affrg?mdésl&wlﬁedleadsﬂge from

taking alum num as an exanple. An alum numplate is
thesinpesfpgedandnhapehbfum erin prageythr efast di prepared.

15 shal | ow concave face having a depth about 100 pm
smal | efn bphdert he dewmdk ofhd héiwekk, i $hief mécessat ythe well

. previously fornmed on one side of the al unmi num pl ate.

For examyetermihent t hepdepthonfilt he sppddirioss,5 mMmpaaderably,
the thickness of the filter is 20 m an al um num

pLal ecthavipg andhickaess WeQds Oy MPrard seOVikledhem, and
with a concave face of 4.9 mMmis. provided. Fromthe

vigywoint i of ”Pé”t@cif}'fé% rr%t&anbgél a sthengih %gm@g When

anodi zat1on, a net may al so be adopted in which a

N 24 i

filled into the interior 38 t%g%%%igﬁ%g of the
no t

t he ggp03|te S|de of the

mel ting, Subsequentl
ping of th e 1am1nated plate.

tyRERFeLon plane by ¥atg{’]al sl

In the third methdd, the filter " is prepared by
ancdization of a metal. Object metals include aluminum and
silicon. The third method will be specifically described

by taking aluminum as an example. An aluminum plate is

first provided. In the aluininum plate, preferably, a

shallow concave face having a depth about 100 um smaller

than the depth of the well is 1f necessary previously
formed on one side of the aluminum plate. For exanmple,
when the depth of the well is 5 mm and the thickness of the
filter is 20 pm, an laluminum plate having a thickness of
5.0 mm and provided with a concave face of 4.2 mm is
provided. From the viewpoint of maintaining mechanical

strength during anodization, a method may also be adopted

-in which a filler such as wax such as montancic acid wax or

polyethylene wax (manufactured by Clariant K.K.} is filled
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face, leading pores for filter pore formation are
formed. Preferably, the |eading pores have a pitch of
ggllggge than 1 nt, preferably not nore than 0.5 m
and epth of not Iless than 0.1 m These |eading
pores may be formed by not only stanping using a

‘nol d, but: al so phot oet chi ng ng a resist. 10 The

alum numis then anodized while applying voltage in

an oxalic acid or sulfuric acid solution. ‘A specific

nmet hod is described in Japanese Patent Laid-Open
i?§99ﬂ§5b31nEFFé?rtﬁ€5p?%%aFQFFﬁﬁeofEFH% A aiﬁﬁr‘ Filter
anodi zation, in order to extend the bottoniface in the
fgreshéate Faceeroyaddoynheht BRUR™MImto the filter
pores, a strong acid such as phosphoric acid,

hydr of Bubseguact by, oron nkhei coprdsiltor sadei xed adial concave
conposed of them or ferric chloride is dropped on
fhee¢oneaved nbage rafs t hier afuftaumporel | £ormort exanplre, formed.
in the case of ferric chloride, the 20 well bottom

Paececeanibe extendeditg pbecponavbagepotchher hbkt @bre than

by etching at 50C for 20 hr. These nethods are
?23@6) an f%%éﬁég% PZ?%%% fHE%Bégggﬁ%é.g%%%égg?%%g%.éf not
S50 4108, ho: IR EHL 28" LAD,TRLEg 8 LLLCBE BOER By o
GRS BRI Ay B P 1, s
pLepaged by

The aluminum is- then anodized while applying voltagde
in an_oxalic acid or sulfuric acid solution. A specific
method is described 1in Japanese Patent Laid-dpen No.
11099/2003. After the preparation of the filter by
anodization, in order to extend the bottom face in the
concave face formed in the aluminum toc the filter pores, a
strong acid such as phosphoric acid, hydroflucoric acid, or
nitric acid, or a mixed acid composed of them, or ferric
chloride is dropped on the concave face of the aluminum
well. For example, in the case of ferric chloride, the
Qell bottom face can be extended to the pore face of the
filter by etching at 50°C fcor 20 hr. These methods are
described, for example, in 0YO BUTSURI, Vecl. 692, No. b

(2000) and Japanese Patent Taid-Open No. 258650/2000.

According to the anodization methed, a filter having a pore




10

15

20

K&V

‘prepared i's nounte

nanoprinting of a resin. At the outset, a base plate
for 5 filter formation by nanoprinting is provided.
The ﬁ %e plate may be either a snooth plate or a plate

1 3 a concave face in which an about 100 mthick
bottompart is previously left for well hole. As with
the above case, this concaveééface may be filled with
wax or the like. 10 A nold for nanoprinting is
pr-evi ously provided. The production process of the
mold is not particularly imted. However, regarding
adippedepr ovi GedonidIP potesthaisrrra rakbere® &r abpuRot U0, and
nore than several tens of mcroneters, the production
pr edessothelreot ¢§ bitdt 2. mhncgenee abyepdesedd nold is
prepared by the so-called MEMS (mcro electro
mechanigal tisy stfer dtec hiditiuvels subh aBianésotiopiprepared by
etching wutilizing crystal anisotropy of silicon or
Kah@ﬁrihtlﬁ?gbﬁpﬁy-ré&i@fnaAtV@h¥,o@t@%&@'Tﬁ'@i@Q plate for
reversed nold prepared based on the nold prepared by :

E*ﬂ?t%”ﬁfdﬁ&wo%ueg%an%p%@ﬁ?@ i 5Ne POL 834 AUS  The base
on a ‘pressing device.

Y devi el P
SR00" 0 0e CRYLSRS, 1 4B AP Jep L0 ibhe having
manuf actured by Hitachi, Ltd., and a nanoprinti

BEVFEES ARREf aBt WPeF oy MVEESHS Kt kb HOKE k lpgBley part is
The resin for nolding by nanoprinting is preferahly a
P,é@VhOH%Wnée%odfﬂuiwxﬁ)ﬁf RN e‘S’éWEI & eli%?f%ée case,
crystal polyners and crystalline nylon resins are
thicappecave face may be filled with wax or the like.

A mold for nanoprinting is previously provided; The

- production process of the mold is not particularly limited.

However, regarding a mold provided with pores having a

 diameter of not more than several tens of micrometers, the

production pfocess thereof is limited. In general, the
mold 1is prepared by the so-called MEMS (micro electro
mechanical system) technigues such as anisotrépic etching
utilizing crystal anisotropy of silicon or X-ray
lithography. Alternatively, a'n®tal—plated reversed mold

prepared based on the mold prepared by the MEMS technigue

may be used. The mold thus prepared is mounted on a
pressing device. Nanoprinting devices include NPHT-1
prepared by Tectoria Co., Ltd., a nanoprinting device

- manufactured by Hitachi, Ltd., and a nanoprinting device

manufactured by MEISHO KIKO K.K.
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Alternatively, a nethod may al so be adopted in which

~an 5 oligomer such as an epoxy resin or urethane

gﬁgibgée is photocured or heat cured sinultaneously

t essing. The epoxy resin and the urethane
acrylate may be in a liquid resin formor a prepreg
filmform Wien the filter wf’ch has been press nol ded
by 10 nanoprinting is not subjected to denolding and

~a skin-like resin is left on the bottomface, nolding

is less likely to be failed and denolding is easy.

From tHee vieapoi Aps BPldéagi ResBaBAPHERblAY ngsaplcierably a
damage to the nold,c the aspect ratio of the pores is
peetier abkyingt pord t hanidOtynorendl5 preferabhylapt liguid
nore than 5. Further, a nethod may al so be adopted in

whirebal apolvhertsi ardofrustdi hinet helski pepant hse suitable.
intentionally left as the well part and, separately,

Abheev@htivS1§Pr rRdndyndOr hRg 18t Chent:@ptid® sKi Ahich an
part. When the filmresidue is 20 utiIizeJ)as t he

Yel bom&: Melhed may be adop)edebAnWiChyroabLRE theyviate is

separation of the resin residue sheet fromthe base

t .k [ d : ;
D e T b e Rea sk AnS ekt BOT RO Erp, presgipe. The
Al t. tivel t hod I b dopted in which ,.
SR P58 B et 08l UBSTTAG ] S arAed Bt Par oy Liauid
and, a final part of several tens to several hundr ed

T O B OF 52 t P red i1lm form.
When the filter which has been press mnolded by

nanoprinting is not subjected to demolding and a skin-like

resin is left on the bottom face, molding is less likely to

be failed and demolding 1is easy. From the viewpoints of -

. easiness on demolding and damage to . the mold, the aspect

ratio of the pores is preferably not more than 10, more
preferably not more than 5.

Ffurther, .a method may also be adopted in which, at
the time of molding, the skin part 1is intehtionally left as
the well part and, separately, the well is formed by boring
or etching of the skin part. When the film Ires_idue is
utilized as the well, a meth.od may be adopted in which,
after the separation of the resin residue sheet from the
base plate, the. separated part 1s drill bored_ or
photoetched to form through heoles to the filter part..

Alternatively, a method may also be adopted 1in which
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renoved by etching with an acid, an alkali or the

like. Inthe fifth nmethod, a rib or a well is prepared
g¥_ 3 ghotonolding. At the outset, a filter is

e& P&d by any of the electroformng, etching,
anodi zation of a nmetal, and nanoprinting of a resin.
It is also possible to use, fot exanple, a filter
prepared by pressing or an expanded netal nmethod. The
above filter is used as a base plate or is 10 fixed
onto a different base. plate, and a well or a rib is '
PeERes ichér doringpdei fdagglilad @st dhovkvayy Rl d1fiapl part
"afilter 18 is fixed on a base plate 71, and the

- afsembVyrald itrsisal ted daverm photorledi ngioeohe per batis  then

72. An elevator 73 for 15 supporting the base plate 71
reambower e¢, eachVnguwabheafiestnd, | Sncaskalinter thee alike.
filter 18 side in an anount corresponding to one
| ayer, Tholhewed fy themrpl i £atignef 4 Wdiights teréghecd by
arib part 23 (or a well part) of a resin layer in an
?HBHBho@LHEESS.pOﬂQ' ot el ayer £i1he 29 4 ey any
he el evator 73 and Wirradiation are repeated” until
e er.ni rS_ar ed_and. . ' _
et iar plr R or kit dve Freh b ng BRE:BEE e af o pepals ana
taken .out _of the Wresin Ijguid, the uncur, part is
$ TR Rhan? eie s T ot el 1L P A R Ra SPUe aediBys  fo
ost guring to SF-1058 69 prepare a filter provided
FEACACri B OF “hehePFePRReEhPY REEREITBYOphdt ofibPaNHG metal_

when a closed rib
method. The above filter is used as a base plate or is

fixed onto a different base plate, and a well or a rib is

. formed thereon.

Specifically, as shown in Fig. 11 (a), a filter 18 is

fixed on a base plate 71, and the assembly is installed in

a photomolding machine bath 72. An elevator 73 for
supporting the base plate 71 is lowered, a UV curable resin

is cast into the a filter 18 =side in an amount

corresponding to one layer, followed by the application of

UV light to cure a rib part 23 (or a well part} of a resin
layer in an amount corresponding to one layer. The
movement of the elevator 73 and UV irradiation are repeated

until predetermined layers are stacked -and cured.

. Thereafter, a laminate including the base plate 71 is taken

out of the UV resin liquid, the uncured part is washed away,

the base plate 71 is removed, followed by post curing to
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part 23 or well is fornmed by photonol ding on the
filter 18 disposed in a |ower position, the discharge
fuﬁ%%gre5|n remai ning uncured within the interior is
|ff|cult and the internal resin is raised by surface
tension, possibly leading to disturbance of the rib
or well shape. For this reas®h, as shown in Fig. 11
(b), a preferred nmethod-is. to allowa rib part 23 or
a well to be formed and grown by 10 phot onol di ng on

“the lower side of a filter 18, A photonoldin

RpFRA&CUE for BRI BrABLABH Wéteoﬁrﬁé#%. ar|§ w%ﬁr | abl e
from DENKEN CO., LTD. under the tradenane SLP- 4000,

- and t hébnoHdishghpshedt rfust eBotrRolHéngur éren a closed rib

phot onol di ng, a photocurable resin is mainly cured by

- pasér 285 dyearnlilr risdi Btyrord by phetabovéicasen the filter 18

irradiation pattern is uniform and stacking of a UV .
tespbosky iphodoilbwadi aid=ointidu,oughe adpbohamask 4S5 @8hsoresin
possi ble. This can shorten nolding time. In the sixth

rekhodinthenwal-bqok/itRe rf ithd Sih®d G- tOs d0rED8uit and the

filter by heat bondi ng. For exanple, the filter part

hﬁt@@ﬁ%?d’réggnthfé“@éélé%dr'%?'f%dffdygj'H%ﬂ%lon, possibly

nonheated state for heat bonding. The filter par is

gg%g‘f I‘J%Iot dl%‘%hgbfaﬁrcec%r%”&r?e hPleB ”%r 98891 g . .Far this
th t : 8 70 Th d

FrbUBEL Sl el € 4050 0 g end facg gl . v

Tf filter is heated to heat bond the wel |
allow a rlb part 23 or a well to be formed and grown by

photomolding on the lower side of a filter 18. A

'photomolding “apparatus for this method is commercially

available from DENKEN CO., LTD. under the tradename SLP-
4000, and the molding is entrusted. In - the cﬁrfent
photomolding, a photoéurable resin is mainly cured by laser
beam irradiation. In the above case, - the irradiation
pattern 1is uniform, .and stacking of a UV resin by
photoirradiation through a photomask is also possible.
This can shorfen molding time.

In the sixth method,_the well or thé rib is joined to
the filter by heat bonding. For exampie, the filter part
is heated, and the well or rib is joined in a nonheated

state for heat bonding. The filter part is formed of a

metal or ceramic having good thermal conductivity, and the

rib is formed by moiding usihg a thefmoplastic material.
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and the rib by taking advantage of heat conductivity.
Al'ternatively, electromagnetic induction heating or 5

'%Eﬁ Sﬁ%rlc heating is utilized. The well or rib used

is formed of a thernoplastic resin that is a
low permttivity material which does not generate
heat upon electromagnetic induction heating or
dielectric heating. The permittivity of the materi al
used herein is preferably 10 not nore than 3.5.

Specific resin material include, for exanple, )
PORyethy| eieze ﬁﬁiyﬁ@@pyﬁéhé@r pb¥ y stk s,fo the heating
pol ynmet hyl nethacrylate resins, liquid crystal

pobymens, apdlﬁd&rbéhétes,ipoﬂy&ﬁkﬁb teshpsl bond the well
pol yet hyl ene terephthal ates, polyethyl ene

papghthal ateshycyskonlefdnsntddpe pof yied hyt@edienes, ty.

pol yaryl at es, pol ysul fones,  and pol yet hersul f ones.

The resiferBieivaly) s qAreMirusighedldedn By cenyn Meldedng or
into a well or a r|b In this case, preferably, all of

8icPbural bty oft Mell s Joypt ed 08 therhil tHE18r € rib used
|ntegrally 20 prepared, and met hods usabl e herein :

hRrerde 8 EAAR | 0e WG AgA L?’lb%o“?%fiézgftggw 1% & 10w

| di Id | |
Bha e prpE e il i 87 SBndosna"8t et ih difien ueon

| f d, . by drill SE--1058 71
ﬂei%%"%&n&frﬂé iRl R OPrar Tha et AR F 1S heating.

mat eri al which is.
The perm1tt1V1ty of the material used herein 1is preferably

not more than 3.5. Specific resin material include, for

examplé, | polyethylenes, polypropylenes, polystyrenes,

?olymethyl methacryiate resins, liquid crystal polymers,
polycarbonates, polyamide resins, polyethylene
terephthalates, polyethylene naphthalates, cycloolefins,
polymethylpentenes, polivarylates, polysulfones, and
volyethersulfones.

The resin material is previously molded by any method
into a well or a rib. In this case, preferably, ail of a
plurality of wells mounted on the filter are integrally
prepared, and methods usable herein include a n@thod in
which a continuous pipe having a plurality of well holes is
formed by injection meolding, press molding, or profile

extrusion molding and the pipe i1s cul into rounds and a

-method in which holes are formed, for example, by drilling
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a %W: héSerfd face of

heated by dielectric heating and preferably has a
permttivity of not |less than 3.8. Specific exanples

E gOS terials usabl e herein include: netals such as
g I si.lver, nickel, copper, iron, alumnum :
titani um S|I|con, stainless steel, tungsten, and

mol ybdenum rmetal oxides sudh as silica, alumina, and
titania; metal nitrides such as SiN, and gl ass such
as soda gl ass, borosilicate glass, 10 Pyrex
(trademark) gl ass, and quartz glass. Alternatively, a
mMx&uPe2®f-a resin material with a filler of an

-inorganic naterial nmay al so be used. Any one of the

wel | aRgethelied nstputabnis opreferfelyfél rereriad which is
exanpl e, by sandwiching a filter between the 15 well
hadtede iyp, andléberassenbbying fixedl bprafkirgblye. has a
Alternatively, interposition is carried out by a resin

pethertovithedr kest andsel eclronmget i Gpordyal Gfkamples of

heating or dielectric heating is carried out under

ﬁ&@é}?%?st Oy ASTET M Ere il tl"ﬂfclfddet er l’[‘%%ratl’ h%@&:h\/\hh@h gold
is utilized to 20 heat weld the well and the rib to -

Effvéfltﬁﬁckggrel %% Q%dﬂ:(%fﬁﬂf gitgﬁlum,sabllcon,

i nduction or eatlng nay

f bly 1 10
“ﬁ'zi? PhEL T %o’ndté:gmtgg%teﬁé af 0 ﬁﬁéﬁﬁ. GosHad oxides
esive. .An adhesil\éﬁ]é“llé,l ggn f% é%\;%lr’ew chagln coatc?eS such

coated well is applied to the filter, optlonally
as S8iN; and glass such as soda glass, borositicate glass,

Pyrex (trademark) glass, and gquartz glass. Alternatively,
a mixture of a resin material with a filler of an inorganic
material may also be used.

Any one of the well and the rib 1s put on top of the

filter, for example, by sandwiching a filter between the

well and the rib, and the assembly is fixed by a fixture.

Alternatively, interposition is carried out by a resin
foller or the like, and electromagnetic induction heating
or dielectric heating is carried out undér pressure to
generate, in the filter part, heat which is Vutilized  to
heat weld the well and the rib to the filter. The
frequency of electromagnetic induction or dielectric
heating may be 30 kHz to 300 MHz, preferably 1 to 100 MHz.

In the seventh method, the filter 1is bonded to the

well with the aid of an adhesive. _'An adhesive 1is
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foll owed by heating for bonding. Alternatively, a
met hod may al so be adopted in which wax such as
gh; LP 5 manufactured by C ariant Japan i s coated

t e well and the filter is heated foll owed by
coating and cooling for bonding. In the eighth
method, a well or arib is prépared by insert nolding
of afilter. In the insert nolding, the 10 previously
prepared filter can be inserted into, a nold, followed
by resin_nolding for integral nolding of the filter
BEGVERESLEsicRatPA e thientandret#er], o R Piet 8idan@fathe well,
wel | are bonded ‘to each other by magnetic force using
andagdet i coabedr ivalll kb &pplegdnypioe,tle f ELtbAEgnetktdonally
body is used in any of the filter and the well, and
ttheé leardespond: ngi gl Foor Hdarddierg. mayl beriorinedl pf a method
magnet, followed by connection of the filter to the
wek! theeughet hggagtian eh t ke itRgnetaxt 0 suRhepalse & ICOWAXLP
well with a filter. Ferromagnetic bodi es include 20
Ahekek candelr 8. And iIRENetsHdclddefeLdi o the well and

samari um cobal't magnets, neodym um nagnets, and

' ' bal t - t.s, t £l [ ' .
Ot oia het R oy e R0t B0 FRoGAren BoTare e for

vagg& deposited to a thickness SF-1058 73 of severa
Pgn Sg'angstrons onto the surface of a snooth netal

| at e havi od adhesion to gold, for ex l e,
P In'tB% %gghth‘met od, agael or a rfgp;s prepared by

insert molding of a filter. In the insert Hmlding; the
previcusly prepared filtér can be inserted  into a mold,
followéd by resih. molding for 'integral molding ofi the
filter and the resin.

In the ninth method, a filter and a well are bonded
to each other by magnetic force using a magnetic material.
For example, a ferromagnetic body is used in any of the

filter and the well, and the corresponding well or filter

.may be formed of a magnet, followed by connection of -the

filter to the well through the action of the magnet to

prepare a well with a filter. Ferromagnetic bodies include

"nickel and iron, and magnets inciude ferrite, samarium-

cobalt magnets, neodymium magnets, and aluminum-ccbalt
magnets.
When the filter is formed of a magnet, a method may

be adopted in which gold is vapor deposited to a thickness
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copper, nickel, or chrom um Subsequently, after
coating of a photoresist, patterning is carried out
3? ﬁgg% the 5 resist stays in parts where pores of the

i are formed. Next, electroless ferrite plating

is carried out to forma 1 to 20 mthick ferrite

| ayer, the resist is then peeled with a resist pee

liquid, and, finally, the ferrite layer is peeled off
fromthe gold deposited |layer. This ferrite .10

plating may be carried out under conditions descrlbed
PEr SCERARBI eNiSn Of amBALETORS ORtE hEhRhGHEtiasE Suki @t gooth
of Japan, Vol. 22, No. 9, 1998 1225-1232 and
Tesnsagtiams bRvihg %g@etadise@m ety ofoJdparrovol example,
24, No. 4-2, 2000, 515-517. Thus, the filter is forned
Obpﬁeﬂﬁgﬂ&tkeamdmnfObhr&ﬁiemaﬁpﬁmbsbmmemﬁﬂyJSﬁfter coating .
prepared by el ectroform ng nickel plating, foll owed
by conpestdeds Dit pothtratreringl sid heaughethe@ct k6N tofat the
the magnetic force to prepare a well with a filter.

¥@§fs£h§t£§§ is porped,nira ﬂ§9@§t®fatM@|klmkE9 8rel@ormed.
filter may be prepared, for exanple, by mxing a

NELL! UEs o §?5'Fé%§'mf8§:r9%%d¥malﬂ?h§2q éa%x&%‘@%uﬁ“ﬁ&‘ form a

resrh binde ormn e"mx I'nto a ast

net. sheet or 't |ke for ex manuf act
By PRRGR ¢BY Che )ge‘f"lfﬂ‘?ﬁ néaywafe PRavicng Bt chigtspeeled
of about 0.3 %t ser, SF-1058 74 ?e
L R cGbnheBEPg e Ml (2t CHE kel T5 | Lerrite laver
through the action of the nagnet. , -
is peeled off from the gold dep051ted layer. This ferrite
plating may be carrled out under condltlons described, for
example, in Transacticns of the Magnetics Soéiety of Japan,
Vol. 22, No. 2, 1998 1225-1232 and Transactions of the

Magnetics Society of Japan Vol. 24, No. 4-2, 2000, 515-517.

Thus, the  filter is formed of a magnet, and, for

example, the well 1is prepared by electroforming nickel

plating, followed by connection of both materials through
the action of the magﬁetic force to prepare a well with a
filter.

1W‘hen the rib- is formed of a magnet, a well with a
filter may be prepared, for example, by mixing a ferrite,

samarium or necdymium magnetic powder with a resin binder,

" forming the mixture into a plastic magnet sheel or the like

(for example, manufactured by MagX Co., Ltd.), forming

‘holes having a thickness of about 0.3 mm to 1 mm by a laser
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In the tenth method, the well is connected to the

filter by mechanical fitting. For exanple, before the
5_separation of the resist of the well prepared by
éFé%EF%plating of nickel, the resist is further coated

and patterned to provide, on the center of the upper
surface of the well wall, a’dapered resist groove of

which the width is 50 ~tmto 100 p.msnaller than the
width of the well. The 10 groove is filled by plating

wth a soft netal such as tin or gold, or a resin. _
Sebseqaant | Vher heonasicsings theel walloffo withh daisdslli ngliter
liquid to forma well having a convex-- type structure
tnrmnghhth@nbcsh@@edfcumwewxp&ﬁls of tin, gold, a

resin or the like having a height and a width 15

I dentital the eashtlot herhbaye feenwkonneis onchhecheédkelo the
well. Simultaneously, on the filter side as well, a

eoneave shapePhnficekel £1pelygm deppesi sk ipitdye blelfﬁre the

harder than the convex part of the well, which serves

_eﬁpg\g@%e die and h@ésgge sage hejght ,and widthass by

e convex form is forned 20 wt h the resist on the
h
FEERRPLILERS b el LB T2 SRR oo
h | f t t

PP H ORISRt MBFS Bohet Rod Ry %ﬁl‘é%rb%@ Hopr bgerp surtace of
whi ch, conversely, a concave shape is provid d n the

tppeleSF- 1054 /75 stAR ek of Stk weFPOAl 1°Ta ortfex1dth

shape is provided on the filter side.
is 50 pm to 100 pm smaller than the width of the well. The

groove is filled by plating with a soft metal such as tin
or gold, or a resin. Subsequently, the resist is peeled
off with a peeling liguid to form a well having a convex-

type structure in which comb-shaped convex parts of tin,

‘gold, a resin or the like having a. height and a width

identical to each other have been formed on the nickel well.
Simultaneously, on the filter side as well, a concave shape
of nickel, polyimide resin or the 1like, harder than the

convex part of the well, which serves as a female die and

has the same height and width as the convex form, is formed

with the. resist on the same position. Next, both the
materials are connected to each other 'by pressing using a
foll or the like for mechanical fitting to prepare a well
with a filter. Further, a method may also be adopted in

which, conversely, a concave shape i_s provided on the upper




10

15

20

In the biochip according to the present invention,
the fist filter may be provided at the bottom part of
%Eg Og wel | and, in addition, a second filter may be

oV gd on the upper side (provided opposite to the
first filter through the well). The second filter may
be provided by placing probéz upported particles
within the well having a filter at its bottom part
fornmed by the above nethod and 10 then j oi ning the
filter fornmed by the above nethod to the wel|
ERAAPLE, OBy tAE ddrdsiipet ﬁﬁﬁ%e§|%O?%?%eShaQ%ch%nPESVlded on
flttlng pl anar junction between snooth surfaces, or
weehAnilealr eidapi ng. Thus, a biochip provided wi t h
upper and lower filters can be. prepared. 15 The
bi ochi pnhadiengbacthip ercatondiedote orbhgarprefenteaéhvention,
wel | may be prepared, for exanple, by the foll ow ng
trthadsit (fh)1 termeidhpdod npwbive Bedastshdwn bat ting. pddt of the
(a), afilter 18 in a corrugated formis provided and

f,be1cemvEX abexadarton,20a 33 eksnborrdad dro die wonpayeided on
apex part 34 through-a suitable filmor filter

%g@st & %géfngsﬂié' de Welilhe20 bepharnmeeash ﬁ’]!?i') 16:st16 filter

thod i n which, as shown in Fig. 19

gg&sb tz{ee%gu[' ! te%és sggéod&g by LB P RS9 AR dpf8v1ded by

Fmeoncaves predetern1n spaci ngs,

ETab rHoPaoPs" QHBEREF o Redi o 37 P e e UL having 2

filter at its bottom part Zformed by the above methed and
then joining the filter formed by the above method to the
well, for example, by an adhesive, magnetic force,
mechanical fitting, planar junction between smooth surfaces,
or mechanical clamping. Thus, a biochip provided with
upper and lower filters can be prepared

The biochip having a filter at the bottom part of

‘each well may be prepared, for example, by the following

methods:

(1) a method in whiéh, as shown in Fig. 19 (a),_ a filter 18
in a corrﬁgated__ form is- provided and the convex apex part
32 is bonded to the concave apex part 34 through a suitable
Film or filter constituting a side wall 20 to form each
well 16, 16 -

(2) a method in which, as shown in Fig. 719 (b, a metazl or

resin filter is molded by a press mold to form concaves, at
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joined, for exanple, by an adhesive, a magnet, or

mechanical flitting to formwells having a cl osed

sgace' 5 (3) a nethod in which, as shown in Fig. 19

@ T}Oﬁﬁrough- hol es are fornmed on the bottomwall 22

in the wells 16, 16 for exanple, by |laser, press, or

phot oetching to forma filter/€8, or a method in

whi ch, further, the top of the wells is joined to a

filter by a pressure-sensitive 10 adhesive, a magnet,

or nechanical fitting; (4) a nethod in which, as shown
pneBegertdnéd) spmelihgs, wii eleldse flbeelfr om tde borebhrd in
wal | 22 and constituted by side walls 20, are

phéphr edormandnz f slitler iBersobonded ther t Aélbett omr paritlm is
of the wells, or a nethod in which, further, 15 a

fibithed,i s fiogl ned:omile t hebywel k& byudlesive, a magnet, or
pressure-sensitive .adhesive, a nagnet, or nechanica

hbEhEAYCHO €OVEFid§eroWebls; walUs (Pdvandel horh 4 & W £k ;

a netal, a netal oxide, a netal/netal oxide, a resin
B)tRhe Jd | S;:bof,ad by eam ri40 nmachan cabhy. ygn-
grésgﬁéhgﬁﬁb d?getc%gg._%ﬁéqﬁggg ip acéérding ?gjthe °ovd
ﬁgfégngrlen?éggﬁégnoﬂa%h% bB't‘%f:%' L\rgélszzl oregral L1715 16, 15
orned Wel rs—or "a single wel ;" an a dispersion with
a probe-supparted particle dispersed therein js

Cont-&n&F AR 1ehe QeI 125 e RYEF 1l IR RGN 1ng te form a

SF--1058 77 in the well has a dianmeter |arger_than the
FLLERF pdbére GndE MGReRdt HE pibiG et VRtRMe chif (WP of the
all owed to stand on the

wells 1is Joined to a filter by a pressure-sensitive

adhesive, a magnét, or mechanical fitting:;
(4) a method in which, as shown ;uﬁ Fig. 19 {d), wells,
which are free from the bottom wall 22 and constituted by
side walls 20, are prepared and a filter 18 is bonded to
the bottom part of the wells, or a method in which, further,
a filter is Jjoined oﬁto the wells by a pressure-sensitive
adhesive, a magnet, or mechanical fitting to cover the
wells; and
(5) a method in whicﬁ a metal, a metal oxide, a metal/metal
oxide, a iesin” or the 1ike‘ is bored by a laser beam,
mechanically pressed or photoetched.

The biochip according to thée present invention has a

plurality of integrally formed wells or a single well, and

_a dispersion with a probe-supported particle dispersed

‘therein is contained in the well. The particle contained
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filter pore for optical detection, the dianmeter of the
probe supported particle and the dlaneter of the

g> pore satisfy a relationship represented by
Pornu ae: particle dianeter/pore dianeter = 1.1 to
2.5 and particle dianeter < _pore spacing < particle
di aneter x 10, nore preferabl’y particle dianeter <
pore spacing < particle dianmeter x 4. Here the term
"pore spacing” refers to the 10 shortest distance of a

pore-free part bet en adjacent po e rticle

SR LEBEcHFbor Bodi Srbrererer) SeLoeRaRhan: They RéCBaFt PEFs and,
enters the pore, leading to an increase in

preBabiei tRPrttHfﬁlﬁt hél p&FEi @PéPeaotl bevaet &ehed-amcommn the
the 15 pore. Wen particle dianmeter/pore di aneter

éxceeds 3 ifior f pbtéchhg detparttiosl e- tbnt afhimgter of the
solution through a filter to allowthe particle to
stapeosuphertfedt graritihelee hedanthd norileasitry tefdetey filter
that the particle is not |ocated on the pore and

parti ckesiare ard angsthoioddedf i ld@sreséiesd 20by  formulae:
randomy or in such a state that particles are put on

b@@tl@ieGQQBm@EB%VFOE@ idetetl® friher tpreventang particle
particles from entering pores and disabling the

Q?Eﬁ&@?ﬁnk ofothe spariisl es f1omdihe pargs.tLhe i(y more

partic di arreter/ ore dianet’er is nore preferab

RN o SR SR

I'S use or 1s I on —an

RuLLLigat oy

Here the term “pore spacing” refers to the
shortest distance of a pore-free part between adjacent
pores.

When particle diameter/pore diameter is less than 1.1,
the particle enters the pore, leading té an increase 1in
probability that the particlé canncot be detached from the
pore. When particle diameter/pore diameter exceeds 2.5, in
filtering arparticle—containing solution through a filter
to éllow the particle to stay on the filter, there is an
increasing.tendency that the particle is not located on the
pore ana particles are arranged on the filter either
randomiy or 1n such a state that particles are put on top
of each other. In orderlto further prevent particles from |
entering pores and disabling the detachment of the

particles from the pores, the particle diameter/pore

diameter 1s more preferakly 1.15 to 2.0, still more
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the particle dianmeter of the particle, the pore
dianmeter of .the filter, and the pore spacing of the
?gL#SE are set so 5 that they satisfy a relationship

p sgnted by formula: particle dianeter > pore
di aneter + pore spacing/2. Wien this relationship is
satisfied, in filtering the pdrticle- containing
solution through the filter to allow the particles to
stand on the filter, the particles do not 10 stand on
all the filter gores but instead stand at such a pore
BpaERREPtHat - 4t CPehsP- one pore, on which no particle
stand, is present between pores on which the particle
st andsWnahi shaeghspt hat Uit Eprposes afépnchvggedrbyication,
the particle are present at |east 30% spacing, and,
Bkeapaesiukbie diBdmaherncfeblse partikbfeat tba pesestiammeter of
is prevented. The total nunmber of particles contained

theofielwell, arar ites dependipgcupgnodpplhecatilons anth set 50

for use in isolation and fractionation, the total
fygbernefy pastiskes a 1 8100 i f®Spt @b l@@nkbAR by formula:
preferably 10 times to 1/10 20 time the nunber o

Fil{er POHES MLl 8, 56¥eu§§%%gtegehe%khﬁp %&9ﬁ$ﬁ%§. When

I dentification, tTor each pro the absolute

B PRERLSeRRyd,in, M0 aTe gl eLabLy (2P0 1o

f ticl well, th the filtratior
FUATRTAHE oFOSRri88s FBICHENS | [itieatioh Wid e |Dhkp  the
the filter performance or_ the_, higher the fear, of

Rkt P Hedtd UEFPBR 61 t RBSf i fibyer, the particles do not

stand on all the filter pores but instead stand at such a
pore spacing that at least one pore, on which no particle
stand, 1is present between pores on which _the particle
stands. This means that filter pores.not clogged by the
particle are present atlleast 50% épacing, and, as a result,
an increase in filtration resistance is prevented.

The total number of particles contained in one well
varies depending upon applications and, for use in
isolation and fractionation, the total number of particles
is 100 times to 1/100 time, preferably 10 times to 1/10
time the number of filter pores, while, for use in
detection and identification, for each probe, the absoclute
number of particles is 1 to 1000, more preferably 1 to 500,

still more preferably 1 to 200. The larger the number of

" particles per well, the larger the filtration resistance of
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Even 1000 particles suffice as the nunber of particles

useful for the detection and identification, and the

nu rr. 5 of particles which exceeds 1000 partlcles i's
“'gﬁ@flcant and rather makes it difficult to

performfiltration. The absol ute nunber of

probe-supported particles cohfained in each well can

be regul ated by the followi ng nethod. .10

Specifically, when a particle solution is introduced,

the requl ation can be carried out by introducing

Ehﬁtﬁéﬁ@gatWﬁﬁI@ndcﬂmﬁI%DW%Mnthﬁgfihﬁ$wlﬁ%ﬁformance or the

particles by neans of a CCD canera or the |like and

whicheri ndhei disd 1 y ofegukatsiing thetpactichesoby twangilter.

of a flow cytoneter. Alternatively, 15 a nmethod may

Bksa beoadopized idl eshi shftheepadd i ¢che soncentrali @articles

of the particle solution is previously nmeasured, the

neeben ebrpanki gkescisosalel ateéthasedtopn, thad the number
particle concentration of the solution and the

é@ngE%ﬁcl%raWHﬂéHﬁe§ r{h&h €pal-hec pEDUNL 9551@%1f1cant

particle 20 solution cal cul ated back fromthe resul

34 AR 2 L s e

iﬂt ohi thea’ Faa&lﬁb P BUoREDOT SFOpArSHRPEE RHG Darticles

spotted a plurallty of _tinmes, the nupber SF-1058 8Q
%BBFFéBeBarJtni ctad | ¥eddufidtl Backegndetes &y culat écﬁlowmg

the anount of particle which is insufficient, and the

BHbheHRg

Specifically, when a particle solution is introduced,

.the regulation can be carried out by introducing particles

while -actually counting individual particles by means of a

CCD camera or the like and while individually regulating

the particles by means of -a flow cytometer. Alternatively,
a method may also be adopted in which the particle
concentraticn of the particle solution 1s previously
measured, - the number of particles is calculated based on
the particle concentration of the solution and the specific
gravity of the particle, the amount of the particle
solution calculated back from the results is intfoduced by
a spotter or the like, whereby the approximate number of
particies can be introduced into the cell chamber. A
methed may also be adopted in which a predetermined number

of particles are spotted a plurality of times, the number
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is repeated until the amount which is insufficient is
close to zero. 5 A certain level of identity suffices
for the nunber of particles, and the error range is
prefldPdbly not nore than 20% still nore preferably
not nore than 10% in ternms of CV value. The particle
on which the probe is support®d is not 10
particularly limted so far as the dianeter of the
particle is larger than the dianmeter of the pore in
the filter, and any of organic particles, inorganic :
pdr tsircitésed pregdnicd.es nior ganird quardaddl esgsphasecehangete the
gel and the |ike may be used. 15 Specifically,

pegand od @egandicd epardiai ess pagiifil@Eisentpr epad edhby spotting
ermul si-on pol ynerization or suspension polynerization

0k 2-PFBAQABI uf AW MBher habue®MhishNYsainshAgheiehtt W8 close

or nore nononers sel ected from but adi ene, styrene,
di,vi,aylbenzene, acrylonitrile, acrylate, 20
nmet hacryl ate, acryl am de, benzoguanam ne, nyl on,
pol yvi pyl >0hal | uoro.an er, ner y
Csct TAPEEFRAR VEyT o kot RaAC HY | PoRg CaenDy Apace mumber
enul sifi.cation o e like may al so.be adaopted.in

e fdeen ™ EBR R PR ORIT o DoRBId Y i more
Eifornlpores to SF-1058 81 prepare particles. These
S REi éPes ﬁ%&liaem?renBE@%aﬁglycvaEsﬁﬂ@F%dthap 10%, in terms

collecting uniformparticle dianeters by a
of CV value.

The particle on which the probe is suppofted is not
particularly limited so far as the diameter of the parﬁicle
is larger than the diameter of the pore in the filter, and
any of organic particles, inorganic particlies, organic

inorganic particles, phase change gel and the like may be

- used.

Specificalliy, regarding organic particlés, particles
prepared by emillsion polymerization | or suspension
polymerization of a monomer raw. material comprising a
single or itwo ©r mOre mMONOMErs Selectéd from butadiene,
styrene, divinylbenzene, acrylonitrile, acrylate,
methacrylate, acrylamide, benzoguanamine, nylon, polyvinyl
alcohol, fluoro and other mocnomers may be used.
Alternativeiy, a method utilizing membrane emulsification
cr the like may' also be adeopted in- which a resin is

extruded thrcugh a porcous plate with uniform pores to
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classifier. Further, a product prepared by adding a
magneti c body 5 such as ferrite during or after

pol rization, or a product prepared by plating

ngﬁggﬁes with ferrite by a nethod such as Japanese

Pat ent Lai d-Open No. 83902/1998, or a naturally

occurring product crosslinkedigel of cellul ose,

starch, agarose, galactose or the |like, or a synthetic

10 crosslinked gel of acrylam de or the |ike my al so

be used. The particle dianmeter distribution of

paePREke paditdmeiadt s | Ihesef epabiichet Mme PRad fl09gcessary
nore preferably not nore than 5% in ternms of CV
vaheelfMheén fiolre @ veadiuieng eweieolsm 10%y ttiké eprddlsaisitieirsy by a
of the entry of particles into 15 pores in the filter
t$aepbhaneed. Styrenic particles may be prepared by a

nmet hod described, for exanpl.e, in Japanese Patent

Lai d- CpgrciNer, é6ﬁi§§ﬁé98§reﬁ@ﬁ@@tb9 pantigl esmABMebec body
prepared by a nethod 20 described, for exanple, in

Japganese Palepi+laigsOpen No. a%%%QZZ/p%%g/gngﬂi&g&gaai,c or a

particles usable herein include netal "oxi

SBOSLEF bl S 000 LR R0 AL gorciee by o
T} ako 2R, S5 10REE2PRNL L o5y ATEBURT 810G 0gg 3000, o

a.naturally occurring product crosslinked gel of cellulose,
starch, agarose, galactose or the I1ike, or a synthetic
crosslinked gel of acrylamide or the like may also be used.

The particle diameter distribution. of particle
diameters is preferably not more than 10%, more preferably
not more than 5%, in terms of CV wvalue. When the CV value
exceeds 10%, the probability cof the entry of particles into
pores in the filter is enhanced.

Styrenic particles may be prepared by a method
described, for example, in Japanese Patent Lalid-Open No.
168163/1982.

Magnetic particles may be prepared by a method
described, fér example, in Japanese Patent Laid-Open No.
176622/1999.

Inorganic particles usable herein include metal oxide

particdles, metal sulfide particles, and metal particles.

Silica particles are the most preferred metal oxide
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Further commercially. avail able particles usable
herein include, for exanple, | MWJTEX (tradenanme: JSR
g 3pg§rat|on) MCl - GEL (tradenane: M tsubish

e corporation), Toyopearl (tradenane: TOSCH
Cor poration), DAl SOCGEL (tradenane: DAI SO, LTD),
Shodex (tradenanme: Showa Denk® K K.), Sunsphere
(tradenanme: Asahi dass Co., LTD), PL-PEGA
(tradenane: Pol yner Laboratories) PL-CVS 10

(tradename: Pol yner Laboratories), PL-PBS (tradenane

Pk e eBaboraitr | B8¥ 1oPE- DRI TAdeidne: Porihaple silica
Laboratories), AMresin (tradenanme: Novabi ochen), PSQO
pﬁradeﬁaﬁemayobayuBﬁdustries, Inc.), Toraypearl .
(tradenanme: Toray Industries, . Inc.), Techpol ymer
(traderamehebekicinmeraiRlidSt | c a€ailabld. ) ,pdR: seré€s usable
and MR series (tradenanme: Soken Chenical Engi neering
Bereiht d.ihc1BELL PEAR: (dfagenaye: Tifaneto. Ltdallename: JSR
EPOSTER (tradenane: Nippon Shokubai Kagaku Kogyo Co.,
Eggpbraggbhv'OS%Méﬁw%kﬁ‘ (GRISSRnatdal P MASAN i GHeM ¢@enical

I'ndustry Co., Ltd.), Sephacell 20 (tradenane:

g O T ——

PR P S
N-
sarpesl oo epmnl ool Mavee e srasspes o,

nitriletriacetic acid, benzosulfoan1de
Bgrggﬁﬁy|engqﬁﬁqﬁpame Polymer Laboratories), PL-CMS

{tradename: Polymer Laboratories), PL-PRS {tradename:
Polymer Laboratories}, PL-DMA {tradename: Polymer
Laboratories), AM resin (tradename: Novabiochem), P500
(tradename: Toray Industries, Inc.), Toraypearl (tradename:
Toray Industries,  Inc.), Techpolymer (tradename: Sekisui
Plasfic Co., Ltd.}, MP series and MR series (tradename:

Scken Chemical Engineering Co., Ltd.), BELLPEARL

" (tradename: Kanebo. Ltd.), EPOSTER (tradename: Nippon

Shokubai Kagaku Xogyo Co., Litd.), cellulose powder (Chisso
Corp., Asahi Chemical Industry Co., Ltd.), Sephacell
(tradename: Amarsham-Pharmacia), and Sephallose (tradename:
Amarshamn-Pharmacia) .

The surface of the above particles may be modified by,
for example, by various functional groups, such as amino,

carboxvl, carbodiimide, epoxy, tosvyl, N-succinimide,
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qguat ernary ammoni um and octadecyl ~groups, or 7-
gl yci doxypropyl trinmet hoxysilane to forma
grobe binding site. .In the surface nodification, in
F5f0 lower steric hindrance in a reaction of the
particle- supported probe wth an anal yte, conpounds
having a structure in which &3 functional group is
attached to both ends of an al kyl ene 10 group havi ng.
10 to 100 carbon atons, for exanple, ethylene glyco
di gl yci dyl ether derivatives, N-k-maleimde undecanic
meldinfgdec aptdprlopyl sukifidet hoxysiiodne,  talineghergsilyl,
derivatives, and liquid crystals, are usable as a

- ppaceletr Chi:gonuclaedtd, desempal il Bohmfdr, epaipkéhybgnanmine,

am no, 15 carboxyl, or thiol group are usable as a

éhh%e%ﬁhﬁ? Seéﬁﬁ@nlﬁwth asn@ SRAGelaANA a spagsls Whicly -
serves also.as a blndlng site. Wien organic partlcles

@E?cHé@Q%§§o%§FtPﬁﬁét§$§y§flaM@'C{bthﬁoﬁﬁObﬁ '%rb@eb%lndlng
supporte e particle dianeter 20 is preferably
0,02 ~Lm to 120 ~tm nore preferably 0.1 pmto 60
tnl'V%en the particle dianmeter is below the | ower

limt t he above-defi.n hand]| ab| it
boor ahf e oRE B R RO RS BT dE, DRSS kol HppF steric
for capturi.ng these particles becone dlfflcu
EPERBPCe | it hits %%Fs%@l%?: fdsgtaa e %‘ﬁ]teersué’é%oé‘st%ﬂ' gProbe
so small that the analyte is likely to clog the . i
%éF%sEHNV%R?%MF?fpaF@mEP%nﬁﬁa@@WéPgl§1a%E§ECgH§e in which a

functional group is attached to both ends of an alkylene

group having 10 to 100 carbon atoms, for example, ethylene

glycol diglycidyl  ether derivatives, N-k-maleimide

undecanic acid, mercaptopropyltrimethoxysilane, calixarene

derivatives, and liguid crystals, are usable as a spacer.

Oligonucleotides modified, for examplé, by' an aming,
carboxyl, or thiol group are usable as a site which serves
both as a spacer and a spacer which serves also as a
binding site.

When organic particles are used as the particle on
which the probe is to be supported, the particle diameter
is preferably 0.02 um to 120 um, more preferably 0.1 pm to
60 pum. When the particle diameter is below the lower limit
of the above-defined range, handleability 1is poor and,
conseqguently, the preparation of a filter for capturing

these particles becomes difficult. Further, in this case,
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upper limt of the above-defined range, the reactivity

sonmetinmes | owered due to steric hindrance. 5 If
g? ﬁ@ggry, the particles are preferably in a porous

ow form In this case, even when the -particle

diameter is large, a lowering in reactivity with the
anal yte caused by settling of4particles by the weight
can be prevented. 10 When inorganic particles are used
as the particle on which the probe is to be
supported, the particle dianeter is preferably O. E
£loe 0T 11 frewt mr@SpﬁéﬁesabWahl mrhat bhesarmlyWhehsthekely to
particle dianmeter is belowthe lower |imt of the
aboyeidef intetes angBheharidleeainttitgle sdpavetand islmliqye the
particular, capturing particles by the filter pores
besenesigi tf icdul the Cabbhe-atherebardngehertichereactivity is
particle dianmeter is above the upper limt of the

abaverfes i neteréangge S6t41d N0 CtMSan@it en | eadi ng
to alowering in reactivity. 20 If necessary, the

particles g preferablye p%ra%qclelgﬂ HeS GR3€ere¥e) in a

when the particle di aneter is large, for exanple,

5L5LI ng, of yparidel e by the pelght, canbe  areyented, the

e probe-suppor ed ‘i cl € may n eac

8 b I | bi .
ar T 56%%§tes¥ﬁ%ésv%l?93ﬁsnéf BREEL gy i et Y, wien

articles and
%h analyte caused by settling of particles by the weight

can be prevented.

When inorganic particles are used as the particle on
which the probe 1s to be supported, the particle diameter
is preferably 0.1 um to O.llmm, more preferably 1 upm to
0.05 mm. When the particle diameter is below the lower
limit of the above-defined range, handleability is poor and,
in particular, capturing particles by the filter pores
becomes difficult. On ﬁhe other hand, when the particle
diameter 1is above the upper 1limit of the above-defined
range, settling occurs, often leading to a lowering in
reactivity. |

| If necessary, the particles are preferably porous.
In this case, even when the particle diameter is large, for
example, settling of particles by the weight can be
prevented.

The probe-supported particle may be contained in each
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i ntroduci ng the probe-supported pafticles,into

- corresponding cells by a spotter or the like. 5

Al ternatively, a nethod may al so be adopted in which
partPePes having a probe-binding site on the surface
thereof are introduced into individual wells by a

spotter or the like and prob®s different from each

other in type and corresponding to respective
predeterm ned wells are 10 introduced into

corresponding wells by a spotter or the like. In the

el kerbinephetiossl ivd sphase teyt hiewidelsi z igghmea el @is y probes
avai |l abl e from vari ous conpani es may be used for -
bondengoadpngbe tico tdesgeartived e, wands exanpd espattsolled and
15 phase synt hesi zers incl ude ol igonucl eotide : '
syakbastings, Repl i de sydidesigessiegugarpentl dles into
synt hesi zers, and various | ow nol ecul ar conpound
sypibeshzghssmanutagtured by ,Combipataki al jEhemiskry. 1ike,
In the solid phase nethod, silica “beads or

ﬂ9£¥§£¥£§?§%9iViQy'H8 Sge PALILI &5 e %&ﬁ%ﬁ%@héqn which

carrirers for-the reaction and separation.

soljd hase_synt hetic_cayrier_heads are used al as

S8 PR en=tPh ors BERPERABOTRC e SR polor hRe. Turface
r obe- support_ bead . synt hesi.zed by the synthesizer

BEO2EaR BBy bur U SE T iTD § HE o 10 "By Lepdid | ngsPotter

These synthesizers, particularly SF-1058 86 ,

@F i §&fuct et i aedsyiohesi briLezpnd gbreRalkRhstdsd AR Cype

the present tine, for exanple, when a synthesizer is

apfd jgpimesponding Lo respective predetermined wells are

introduced. into corresponding wells by a spotter or the

like.

In the former method, solid phase synthesizers

commercially available from various companies may be used

for binding a piobe to the particle, and examples of solid

rhase synthesizers include oligonucileotide synthesizers,
peptide synthesizers, sugar chain synthesizers, and various
iow molecular compound synthesizérs manufactured by
Combinatorial Chemistry. In.the solid phase method, silica
beads or polystyrene divinylbenzene particles are used as
carriers for the reaction and separation. When the solid

phase synthetic carrier beads are used also as particulate

carriers contained in the chip 10, the probe-support beads

synthesized by the synthesizer as such may be contained in

the chip 10 by spotting. These synthesizers, particularly
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evening, particles wth an oligonucl eotide
i mobi li zed. thereon can be provided on the foll ow ng
gggﬁigg. An order 5 made chip containing any desired

ctdcfi de can be prepared in a very short tinme
sinmply by spotting this oIiqgﬂucleotide-supported
particle. Probes supportable the particle include,
for exanple, nucleic acids, proteins having a
nol ecul ar weight 10 of 500 to 1,000,000, Iipids,
sugar chains, cells, protein expression cells,
aptaRBES. et i 48 e8YNER2FHBET S, pRAPNERDBEBAL LY FPTae vePt the
| ead conmpounds having a nol ecular weight of 50 to _
preeentotimer Eheneeamhpéenmpobabdsawayehhaaiserspécpetcin the
physi ol ogically activity or have a possibility of 15
havhnggophysaokogieal | yiabt i wint yolAgongct hemidpr otieigeilized
havi ng a nol ecul ar weight of 50 to 1,000,000 include
speekbhcabhyhsyptbetdedpept ittes folmembngnecpmdtei.NnSAn order
enzynmes, transport proteins, cytokines, |ynphokines,
ARhEbedi gs -8HER1 ASnbIANGNHckiEcdV AL OHSt 28eaBbhgBBS prepared
or proteins having biolumnescent function. such as
‘l‘-L cifering,Jucifgrases, uord g, ANdygr €eRpotting  this
l'uorescent proteins. Specitfic exanples of |ipids

Lnelude phosphat Ldig,aeLg. o phosphati dyl inosi tol

mannosi de ar ushi rMous _F-1058 . 87

gangl i gsides. ABLAIELS) 8" CoRM OLELNS EOBYIPS: Y8Re,  ror
example; nucleic acids, proteins having a molecular weight
of 500 to 1,000,000, lipids, sugar chains, cells, protein
expression' cells,  aptamers, viruses, enzymes,
pharmacologically active lead compounds having a molecular
weight of 50 to 1,000,000, or chemical compounds which have
specific physiologically activity or have a possibility of
having physiologically activity.

Among them, proteins having a molecular weight of 50
to 1,000,000 include specifically synthetic peptides,
membrane proteins, enzymes, transport proteins, cytokines,
lymphokines, antibodies such as IgA and IgE, various
antigens, or proteins having biocluminescent function such

as luciferins, luciferases, aequorins, and green

- fluorescent proteins.

Specific examples of lipids include phosphatidic acid,

phosphatidylinositol, mannoside, urushiol, and wvarious
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nucl eoti des, growth factors, gene expression

regul ators, cell adhesion nolecules, and functiona
nucleic acids 5 having a capacity of binding to bions

oF "tHe®l i ke, and specific exanples thereof include
thronmbi n aptanmers, elastase aptaners, activated

putein C, and NS3 protease &ptaners of hepatitis C

virus. Specific exanples of |ow nolecular |ead

compounds 10 having a nol ecul ar weight of SOto

1, 000, 000 include substrates, coenzynes, regul ators,
btesglhssitiesnones, neurotransnitters, antisense

ol i gonucl eoti des, ribozymes, aptaners or other

| i gandsptaheny| pirger pdbneidey i watzdywes,, dyes, amino acids,
sui fonam de/ sul fonic acid derivatives, steroids, IS
prestagl andj n @efdivat ifuesolk, otdete drdigpreandiodat eegulators,
conmpounds. The probe-, Qupported particle can have at

L8ASt QBReshdRNtjibication, means fennpEo¥hdiNgnpEDBE: acids
|dent|f|cat|on i nformation for identifying the type

§ Ry opg a§HEg éh?eﬂih&iﬁétHﬂﬁ H?BH% iJiCl pde 1ixe, and
shap S an aneters ~ 20 of probe-supported
artl | es ralit es i fi mea
T e e S
nati on of col or and ar dla ter
SERBrhat | GRgReigror antiChams, Sheath ConBPadith BFotease
col or and gene sequence are p055|ble When SF- 1058 88

e Drof sharabi BEsthe’id&nt i fi cati on means, the

particle 1is inpregnated and colored with a dye
pi gmrentpe@ific examples of low molecular Tead compounds

having a molecular weight of 50 to 1,000,000 include
sﬁbstrates, coenzvymes, régulators, lectins, hormones,
neurotransmitters, antisense oligonuéleotidés,. ribozymes,
aptamers or other ligands, phenylpiperidine derivatives,
sulfonamide/sulfonic acid derivatives, steroids,
prostaglandin derivatives or other drug candidate compounds.

The probe-supported particle can have at least one
identification means fof providing probe identification
information for.identifying the type éf the pzrobe. Such
identification'means include colors, shapes and diameters
of probe-supported particles.

A plurality of these identification means may be used
in combination. For example, a combination of color and
particle diaﬁeﬁer, a combination of color and shape, and a

combination of color and gene sequence are possible. When -
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.fluorescent dye or the like. Regardi ng dyes, pignents,

fluorescent substances, and phosphors, a conbination
SE* g%lors havi ng di fferent absorption and

ifeScence wavel ength with col or concentrations can
provide a | arger nunber of probe identification
i nformati on. For exanple, wh&h the nunmber of types of
color is 2 and the nunmber of color concentrations is
3, 9 types of identification 10 information can be.
provi ded. For exanple, | MMJTEX manufactured by JSR
EBEpELALIroA Smily eble 2s sl eas-dgyd 1 fiaptiionesearpuoitdscamrticle
particles include, for exanple, carboxyl-nodified,
é@lf@mpﬁeavﬁdedodhmdedQOEwde@ydeitEuhiomhﬁh a pigment, a
acid-nodi fied, and am ne-nodified particles that 15
dleosekdecas fﬁp@spher@ﬁefUuokﬁsceﬂbgakdﬁﬁ§phﬁﬁﬁ§ by igments,
Mol ecul ar Probes, Inc. These color identification

EnfereBtbam n@&b£@hné§%ﬁﬂﬂéﬁﬁ.a?h%@bh@f@ A tdbination of
outset, color-labelled particles are exposed to a

EBQBESSOuﬁg@in%he@iEE%r%%koriQgsﬁgptf@%te A@beh kS R scence

fl uorescent substance or a phospho |ght sour ce

?Fgghgn @hadfﬂﬂn 5%%%CSOM%&Ht%QEESéga?ghn%rOVlde a larger

uorescence or orescence exci

| engt for _.exa or escence
V@ﬂ%sﬁo?’e@c%r%?ﬁt&gangmﬁe b e ot ‘cal fgr example,
etectgﬁh for exanple, with a SF-1058 89 canera or
S BR ot OfuI T EPS er© uB@pean&ft HeP Rt et ed afﬂﬁr driifat PBRPer of
is statistically processed to obtain probe
cclor concentrations is 3, 9 types of identification
information can. be provided. For example, IMMUTEX

manufactured by JSR Corporation may be used as dye
particles. Fluorescent particles include, for example,
carbexyl-modified, éulfonic écid—modified, aldehyde-
sulfonic acid-modified, and amine-medified particles that
are sold as fluospheres fluorescent microspheres by
Molecular Prcbkes, Inc.

These color identification information may  be
detected as follows. At the outset, color-labelled
particles are exposed to a light source. When the coloring
matter label is a fluorescent substance or a phosphor, the
light source should be a light source with corresponding
fluorescence or phosphorescence excitation wavelengths.
Next, for example, fluorescence or phosphoresce emitted

from particles is optically detected, for example, with a
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.identification information. Wen the particle
di aneter is used as the 5 identification information,
gg[gigbes having dianmeters previously varied
cor 'ng to respective probes are provided.,
Regarding the particle dianeters, the particle _
di aneter difference is prefersbly not less than 0.3 im
unit, nore preferably not less than 0.5 m fromthe
vi ewpoi nt of 10 detection sensitivity.  Thus, when a
lurality of types of identifiable probe-supported
EQPt | SRR Ar @Tcoft A PP B Mel9r, t8PRul t ahdousie detected
mul ti-itemdetection can be realized in one well. This
¢chhcsharien the rebativnicdy amdodes ssger dtd opbtEgn  probe

- process. Further, when a chip having a plurality of
-weEehsifscptoun dedfandat hdor mati on about wel | position

is conbined with a plurality of identifiable
pr obe- Buppor tiactk pardardies.e fafzexagpl e, isf theedunber the
of wells is 100 and the nunber of types of

- iLdentitiabt eoproberswppented pyticlasd s 490ind0 a(;:i)_ameters

bi ochi p which can contain 16,0 0 (100 x 100 = 10, 000)
f)¥8‘9§o|§l;§?r095§i‘éan %%cfoﬁ‘:%ﬂihggd-tom‘%:dégﬁé’éﬁwpo t60es  are

particl es” having the above- scribed i'dentification

n b lned. ll. as.fal]o _
EBISAERT DRGULARELLD BREDI IO, ALLO e parcicie
articles which are  identical to each_other in Brobe
5&%%?F?¥C%%fgﬁr$%@%rhgtpgﬁferably not less than 0.3 pm unit,

more preferably ncot less than 0.5 pum, from the viewpoint of
detection sensitivity.

Thus, when a .plurality of types of identifiable
probe-supported particles are contained in a well,
simultanecus multi-item detection can be realized in one
well. This can shorten the reaction time and the operation
process. Further, when a chip having a plurality of wells
is provided and information about well position is combined
with a plurality of identifiable probe-supporied particles?

for example, if the number of wells is 100 and the number

of types cof identifiable probe-suppcrted particles is 100,

a biochip which can contairn 16,000 (100 x 100 = 10,000)
tjpes of probes can.be realized.

| .The probe-supperted particles 'haﬁing the above-
described identification means can be contained in each

well as follows.




10

15

20

in all of said identification neans are contained in

an identical well and wells are identical to each

FDE hn 5 said probe identification information for a

g aPlty of probe-supported particles contained

therein. That is, a plurality of particles, which are
identical to each other in ptbbe identification means

such as color or particle dianeter, as well as in
identification information such as 10 the type of

color_and the size of the particle dianeter, . are _ . :
bht dh né Wik brey werl] . PrePenBrPPPRECHe| Pt Bhgles which are
identical to each other in type of particle contained
tdertimali hot kieshcofhest ionprpbeshdend ifdcpsied thiprmation
when the fact that identification information is
identlilcabfi ssalisl piéenousl yakihown nethe probecontained in an
identification information and the probe

identifataticdri strp GaiBe ordttiedntlida)l A @l eaahi torher in
of probe-supported particles which are identical to

each olrheye | Naphebe: badendi f ieabiron dinhorr@t i gn piralidty of
of said identification neans are contained in an 20
beEnLLcabpyetLaand Melhsar ot Lf sLant dhamveachyglher o, 4
in probe i tification information for a

fe S Li I tai.ned

Jﬁer%#in@‘ LRI o péﬁ%?%ﬁ%sr%l il cH G e°thT
i dent i % g Q F in prob ent i tlon means. .
Jsuc#?r& o% PRbF D par %%ﬁ’lef@énfos%u@ cﬁsawS? Pr a5 V\EFF rese
as |n identification informtion such as, the type of

CotF e ERe"Silde 35t ithe $tt 0l €A dh AreiRformation such as

the type of color and the size of the particle diameter,
are contained 1in one well. Furthér, the wells are
identical to each other in type of particle contained
therein. In this connection, it should be noted that, when
the fact that identification information is identical is
previousliy known, the probe identification informatién and
the probe identification step can be omitted.

(ii) A plurality of probe-supported particles which are
identical to each other in pfobe identification information
in all of said identification means are contained in an
identical well and wells are different from each other in
said probe identification information for a plurality of
procbe-supported particles\ contained therein. That is, a

plurality of particles, which are identical to each other

. in probe identification means such as color or particle
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are contained in one well. Further, the wells are
identical to each other in identification neans but
are 5 different fromeach other in identification

PR T8t ion such as the type of color and the size of
partlcle di aneter of the particle contained therein.
(iii) Aplurality of probe-supported particles which
are different fromeach other in probe identification
10 information in at | east one identification neans
are contained in an identical well and, regarding the
phanaltiery eof wrldbersuppoidedtpdicities ¢ohoanatdonnsuch as
the wells, the wells are identical to each other in
the const raft iconcaf arsaitthe dentef iccatilon patoiohéi allameter,
inall the identification 15 neans. That is, a
pl-ur alddny: 2ot <r ohe- suppor tyed 1parti ¢gheshewhi chharewells are
different fromeach other in identification

kpbarnRbiontsuch-as dhe.t ype of a&ot oFi @ndidhenghze ofut are
the particle dianeter for at |east one of probe

t | .
BFSBEREH 2 L TE SRS U Bl prnacion
? |dent ther _i.n Epe constructlon of

to eac
i d&nt' F. éé’ﬁ off i ﬁPgPﬁaF‘Pgnt | VAR ITuPaFitey 16 diameter
It d particle ich ,are different from
?ﬁs BB TE, Bohtatad '%g%ﬁ?FBn ‘nformation in at
Ieast one |dent|f|cat|on means are SF-1058 92

cohtai fedPilHranitdem caroRer FuUBRer teegeditis e which are

plurality of probe-supported particles contained in
théfasens, wereém each other in probe identification

information 1in at least one Ii1dentification means are

contained in an identical well and, regarding the plurality

of probe-supported particles contained ﬂul the wells, the

wells are identical to each other in the construction of
salid identification information in all the identification
means. That is, a plurality of probe-supported particles
which are different from each other in identifiéation_
information such as the type of color and the size of the
particle diameter for at least one of prébe identification
means such as color and particle diameter are contained in
one well, and the wells are identical te each other in the
constructién of the identification information.

(iv) A plurality of probe-supported particles which are
differenf from each other in probe identification

information in at least one identification means are
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are different fromeach other in the construction of

the identification information in the at |east one 5
igg tification neans. That is, a plurality of probe-

S ﬁggﬁﬁed particles which are different from each
other in identification information such as the type
of color ‘and the size of thédarticle diameter for at
| east one of probe identification neans such as col or
and particle dianmeter 10 are contained in one well,
and the wells are different from each other in_the .
conseineti bh op fHentdenti Fréat RBA, FAPBFAAPPoRNe plurality
According to the contents of the assay, the nunber of

weé| o odoed stibeocbrst mactiiod esf qundledrsuppior telde wells, wells
particles 15 contained in the wells are properly
sekectictferEmyodi rmnt sachgartdiarg irhi shencdanderation of the
enbodi nent as shown in Fig. 26 (a) in which identical
peebeisuppeibed pantbeles:ane gantaidied i@ singhet  one
wel | ; an enbodi nent as shown in Fig.. 26 (b) in which
paabes gupRot bed pardd cl esdbtferent fromgQeach efheprove-

in identification infornmation are contained ina

y %pghm@g'eh?rem@ggo%q%ﬂt A% NI B:020LO) blner in

I cal "probe-supported particles ar

ntained in a .plurality of | 1's; an engodine S
ohA FRCrr bt odPeali R 2 hr Sbe Dipporieac: Cotor and
Egrticles i fferent tr$n1ﬁach SF- 1058 9% gthe& in b

BnfiEFcati of®i REoFAELFoR1am8tebNt A ndl TREFLuPAERi Py ProPe
of wells and the wells are identical to each ,
identification means such as color and particle diameter
are contained in one well, and the wells are different from
each other in the construction of the identificaticn
information{

Bccording to the contents of the assay, the number of
wells and the constructicon of probe-supported particles
contained in the wells are properly selected. Embodiments
regarding this include: an embodiment as shown in Fig. 26
(a} in which identical probe-supported particles are
contained in a single well; an embodiment as shown in Fig.

26 (b) in which probe-supported particles different from

each other in identification information are contained in a

" single well; an embodiment as shown in Fig. 26 (c) in which’

identical probe-supported particles are contained in a
plurality of wells; an embodiment as shown in Fig. 26 {d}

in which probe-supported particles different £from each
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other in the construction of the identification

i nformati on; an enbodi nent as shown in Fig. 26 (e) in

%?iiF probe- supported particles different from each
hieP 2 identification information are contained in

a plurality of wells and the wells are different from

‘each other in the constructi®dn of the identification

i nformati on. For exanple, in the introduction of an

analyte in the 10 wells containing probe-supported
particles, as shown in Fig. 27 (a), the analyte can
behent riodudeertidiegh iohe tppernabpeni iyre n copdad@ed 1n a
16. Alternatively, as shown in. Fig. 27 (b), one
mhat yt et comtfai wedlén aaccohhai nerl 112 map b@d@rmcgm to each
into contact wwth the bottom part of each well 16.
Fitdher, 145 ashehowsohstFug:i@? (cdpf di therentdentification
anal ytes can be contained in respective wells 16.

Spesihi€abhy, 2l SRbb@therBYz Al Sobe adopted 26 W Chnawhich
vessel 12 having conpartnments corresponding to

PESRECIhNEMEEE S bt %1 Y OW G rBlif T eR Rt éQé‘hyt8§her in

are contained inTrespective 20 conpartnents, and the

f&%#ﬁ%%#@gﬁfogf ﬂPSrME&%&?lgrgr onQﬁgﬂgatlhn%ﬁgﬁﬂyéfity of

res EC Ive ana I OC
i nventi.on

chi it ,accor to th pr esent
BBty c‘ﬁ?ﬁisanara BrE A aPhiRgosher in the
mell ]geln SF 1058 94 the bIOChIp or for cannection to
i@, O Frigh et et G- e aiiotot

part|cularly )
For example, in the introduction of an analyte in the

~wells containing probe-supported particles, as shown in Fig.

27 (a), the analyte can be introduced through the upper
opening_in the well 16. Alternatively, as shown in Fig. 27
(b), one analyte contained in a container 12 may be brought
into contact with the bottom part of each well 16. Further,
as shown in Fig. 27 (c), different analvtes can be.
contained in-respective wells 16. Specifically, a method
may also be adopted in which a wvessel 12 Thaving
compartments corresponding to respective wells 16 1is
provided, different analytes are contained in 'respective
compartments, and the bottom parts of the wells 16 are
brought into contact with the respective analytes.
<Biochip kit>

The bicchip kit according fto the present invention

includes a biochip and a vessel for containing a well(s) in
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limted, and any of organic materials and inorganic
materials may be used. Specific exanples of organic 5
mat erial s i ncl ude pol yet hyl enes, pol yet hyl ene vi nyl
ﬁgéggﬁé resins, polyethylene -vinyl resins,

pol ypr opyl enes, pol ystyrenes, pol ybutadi enes,
polyacrylonitrile resins, pd&d4neth.yl nethacrylate
resins, AS resins (copolynmer of acrylonitrile with

. styrene), ABS resins (copolyner 10 acrylonitrile with

but adi ene and styrene), AAS resins (copolyner of
sbeybéarhibl erwieh denpereiester Hi I

pol ycar bonat es, pol yam de resins, polyethyl ene

t er ephThal ateser pol yefdwy| eriee nagtstsledl aties, nalti phatiécularly
pol yesters, polylactic acids, polyglycolic acids, .
aliinphatli c in8 pehyamdies,ostdcive! ifaipot yang desnd inorganic
cycl ool efins, polynethyl pentenes, polyvinyl

phterides, ROVYVHAYIuaset at egpechlivar ¥kah@les of organic
pol ysul f ones, pol yet hersul f ones, polyim des, '

fgé};?ggsygC%wb&éeﬁmgekhyh@ﬁss,acl%%stﬁmﬂé, vinyl acetate

ose nitrate reSins, epoxy resins,

poLyLet raf Lyouaetinlenes. 2.l vorinated et hbeus, ooyrenes,

ypr opyl éne-“copolyners, r af | 'Uor yle

erfl uoroal koxy vi.nyl ether copol rs e .
BOLYEhVERBET1 11 BONJEUyHaReeS” ot T e cylonitrile  resins,
tetrafl uoroet hyl ene . copol yners, poly(vinylidene
PPubFrHREY, HRASHRVATE f FG6rPdes) S andE $H15 coigpolymer  of
resins. SF-1058 95 These organic materials may be S
pordednitbilexatbile, Sbyrehfect i BBS noreFhps priesgpégger of
nmol di ng, injection _
acrylonitrile with butadiene and styrene), AAS resins
(copolymer of acrylonitrile with acrylic ester and styrene),
polycarbonates, polyamide resins, polyethylene
terephthalates, polyethylene naphthalates, aliphatic
polyesters, polylactic acids, polyglycolic acids, aliphatic
polyamides, alicyclic polvamides, cycloolefins, polymethyl
rentenes, polyvinyl' chlorides, polyvinyl acetates,
polyaryiates, polysulfones, polyethersulfones, polyimides,
triacetylcelluloses, cellulcse acetate resins, cellulose
nitrate resins, epoxy resins, polytetrafluorcethylenes,
fluorinated ethylene polypropylens copolymers,

tetrafiuvcroethylene perfluocrocalkoxy vinyl ether copolymers,

polychlorotrifluoroethylenes, ethylene . tetrafluoroethylene

- copolymers, poly(vinylidene fluorides), poly(vinyl

fluorides), and silicone resins.
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conpressi on nol ding, injection press nol ding,
conpression nolding, transfer nolding, cutting, or
ﬁggiﬁgglding. 5 Specific exanpl es of inorganic

terrals include: netals such as nickel, copper,
iron, alumnum titanium and silicon; netal oxides
such as silica, alumina, and®Xitan.ia; and gl ass such
as soda gl ass, borosilicate glass, Pyrex (trademark)
gl ass, and quartz glass. 10 These inorganic materials

-may be fornmed into a vessel . shape by various nethods,

for exBApP®, CHEPBIAQ MG eFdrigcaay r Bat Makdeset HEs, example,
typified by press nolding, plate etching, |aser

BYri ngh ] sehtdbh astiidiglirand sprfscd scsat | nglofingesi nipiection
metal vessels. 15 Further, a nethod may al so be
aokmpresimonv\/modldlalg plmjaedtammgpaehsl efs)diorg,a compression
hol e-free plate is used, and a plurality of these

b Bl £S5y [ ONeawé FOF Ib@ldnrtgﬂ,e aboviend y pes ) phéttdncslidickad

on top of each other to forma predeterm ned vesse

I'n ordgfed Os PE VS Hmd 1 QU %f'ea&%&%aEﬁQﬂ1hﬁ%e%@aﬁbackﬁglude
part the plates intheir surfaces which are to be

2 @&i@d s%h]t OPs Oh32aeh LRl Souk gohe S0 Ebténlum,

t he ates are polis or “sno6t heni ng, or

ﬂcgefglaﬂcvo Y yabesady, sopot huplates SUEh a5 SLhlROD,  ang

ers nmay pe use I ning ween SI’TDO Iat es can

Bleuie. s uar s oo Bl S0 Lt NG bin B
Sﬁ}ége(ﬁiﬁﬁékaéﬁ) glass, and guartz glass.

These inorganic materials may be formed into a vessel
shape by wvarious methods, for example, molding or surface
treatment methods, typified by press molding, plate etching,
laser boring, sandblasting, and surface coating of resin or
metal vessels.

Further, a method may alsoc be adopted in which a
plate having a hole(s) or a hole-free plate is used, and a
plurality of these plates (one of or both the above types}
ére stacked on top of eéch other to form a predetermined
vessel. In order to prevent liquid leakage from the
stacked part, the plates in their surfaces which are to be
étacked on top of each other should be smooth. Tc this end,
ﬁhe plates are polished for smoothening, or alternatively

already smooth plates such as silicon wafers may be used.

Joining between smooth plates can provide a very strong
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necessary an oxide filmmay have been formed on the
silicon wafer, or alternatively oxidation nay be
ggrri%g out after 5 plate |lam nation. The vesse

"ﬁ& he above plate is prepared, for exanple, as.
follows. At the outset, a plate for the bottom of the
vessel is first provided. Thi%6plate has mnute air
i ntroduction/di scharge hol es. Wien deep air 10
i ntroduction/di scharge holes are desired, if
necessary, a plurality of plates are stacked as the
Dewet woshonjyuvpeonf ebp efiheatckeobhekhe Ahykdesired
nunber of snooth plates having a shape identical to a
shape FWbenedabyshbi¢gontehfgr cutdi nipache aressdle apgate, 1if
stacked thereon so that the hole of 15 the vessel has
acpeedetrer ghnegdidepthlmiha ydeptle bkehhéohokd on tthe silicen
vessel can be properly regul ated by stacking a

REueal i by ofl thlrates WRavi ng:the: samnshape. cYbhenetheut after
regul ati on of the shape of the vessel in the direction

plarthe depthihg desired, for exanple, when a hole
shape having 20 a difference in |level is desired, any

desi redp ol & shape,, ¢80 be.pr oyided H &t agki ng- BLALES,  for

havi ng di'f ferent shape 0 e Vess

di sposed on the._upper t, part be_a_pl ate havi

GEFEPLaT | 91 PrbdRol exFof i1 QHT-Cor PP preddlr ¢ Dottom
i ntroduction/ di scharge purpaoses. SF-1058.97 ) X
Aft ePRal’PPéry, lﬁoﬁlé%&r@r@fﬂéie&-at EhavPhgte §PSolergne air
its surface may be put. as a_lid on the uppernost part ,
dptrpduction/discharge holes. When deep air

introduction/discharge holes are desired, 1f necessary, a
plurality of plates are stacked as the lower most layer on
top of each other. Any desired number of smooth plates
having a shape identical to a shape formed by horizontally

cutting the vessel are stacked thereon so that the hole of

"the wveéssel has a predetermined depth. The depth of the

hole in the vessel can be properly regulated by stacking a

piurality of plates having the same. shape. When the

regulation of the shape of the wvessel in the direction of

the depth is desired, for example, when a hole shape having

a difference in level 1is desired, any desired hole shape

‘can be provided by stacking plates having different shapes.

The lid cf the wvessel disposed on the uppermost part

may be a plate having a vertically formed hole for liguid

or air pressire introduction/discharge purposes.
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plate lamnate. Further, the plate |ocated at the

uppernost part or bottompart of the |amnate may be a

g Eiﬁggparent material such as glass so that optica

Et on is possible. In general, the preparation of

a hole having a very small dianmeter and a | arge

depth, that is, the so-called’ high aspect ratio, is
difficult. According to the above 10 net hod, however,

a vessel having a hole with any desired aspect ratio

can be Erepared. Further, according to the above )
btpeaathorEs, E6Fr EpBREENgEt BLAERI HFHhe RGP TR 1ts
be provided in the vessel, or alternatively one hole
sonfepet nag Peurmikit gsok 118 wel | shemyrberpest degt ref the
the vessel. Wien a vessel with wells corresponding to
phecwel Lsminathe chi purshdesiretde pldiagse hawarfed at the
section with hole shape simlar to a horizontal
ﬁp?ékﬁﬁs@f daie wekl parten shackedt orhbe defitdutef wbe be a
hol e of the vessel. 20 When a vessel with one hole for
arphibabidy ohavellis: i sqfesi red, piakes Wd h @ndwl eoptical
having a | arger diameter than the area covering the

' |, sect | area defined by the plurality of
gg#%éggég %%:%é%%f$%ethe depth of the hole of the

vessel;, SE.1058 98 s dsscr) hed above. 2, K5G8 very

a hol e

as the vessel bottom .
small dgameter an£ a large depth, that is, the so-called

may "be prepare

high aspect ratio, 1is difficult. According to the above

method, however, a vessel having a hole with any desired

_ aspect ratio can be prepared.

Further, éccording to the above method, holes
corresponding to wells in the chip may be provided in the
vessel, or alternatively one hole common to a plurality of
wells may be provided in the vessel. |

When a vessel with wells corresponding to the wells
in the chip is desired, plates having a seétion with hole
shape similar to a horizontal Section. of  the wells are
stacked to the depth of the hole of the vessel.

When a vessel with one hole for a plurality of wells
is desired, plates with a hole having a larger diameter
than the afea covering the norizontal sectional area
defined by the plurality of wells are stacked to the depth

of the hole of the vessel.
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part, a plate with a hole previously forned t her ei n.

- The provision of a hole at the bottom part of, the

vessel is 5 advantageous in that, for exanple, after
thel@efl in the biochip is connected to the vessel,

the liquid contained in the well in the biochip can

be transferred to the vessel ¥y applying pressure to

the well in the biochip to discharge air through the

hol e provi ded at the bottom of the vessel. 10 The

di ameter of the hole at the bottom part of the vessel

shoul dApe degtcrideg t#HgVa car te T st zBagéBduse, hahen at 1ts
the hole diameter is large, the liquid in the vesse
bsttémakedt Thy kel erdiraretieoyi agleter mnethdyveseel bottom
depth of the hole or the affinity of the hole for the
bafy) da Igizke gener ak, hboweyelevithes 1ol & dicatretiesrédn. The
50 pmto 1 mm  preferably 0.1 mmto 0.5 mm Wen the
Pebei di gABIAT 4SnROL rend hBB20mPHared 0g8i RBcaNkssel is
Increased filtration resistance occur. On the other

Dbt yheBuL NG holies . di AJET L afKAREAS A JI chOCLR1RS A th

causing liquid 20 |Ieakage. The bi ochip and :

e EEseh, SOR,ERDSl L eog BLOSBLP LHLLL LB Elgasnca on

are connec to vess

t hat d t he ti LIs i h

BRacKT bL-ant hATePCREP Cane il Aol P REoERETWET | EF nERECL PY
SF- 1058 99 biochip. In_ this case, when .the sectiongl

FWRBY ORIt RECRENFS 6 t1hE diwhbt FBamP§i db- Bl fheto discharge

transfer of the liquid is
air through the hcole provided at the bottom of the vessel.

.The diameter of the hocle at the bottom pért of the
vessel should be not more than a certain size because, when
the hole diameter is large, the liguid in the vessel is
leaked. The hole diameter 1is determined by the depth of
the hole or the affinity of the hole for the liquid.- In
general, however, the hcle diameter is 50 pm to 1 mm,
preferably 0.1 mm to 0.5 mm. When the hole diameter is not
more than 55 um, clogging and increased filtration
resistance occur. On the other hand, when the hole
diameter exceeds 1 mm, there is a fear of causing liquid
leakage.

The biochip and the wvessel can constitute a bioéhip
kit in which wells in the bioéhip are connected o vessel
wells that correspond to the respective wells in the

biochip and have the same diameter as the wells in the
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| arger than the sectional area of the well on the
upstream side of the transfer of the liquid, a
regia%éation error of 5 the well at the connection
ﬁgr% tween the wells can be mnimzed. The biochip
and the vessel may be joined to each other by joining
concave/ convex, convex/conca® or supersnooth faces

-at the connection part. The adoption of 10 any one of

the above joi ning nmethods can prevent the liquid from

| eaking fromthe joint to the adjoining well. Further,
bRroehéPrsame ndnhercase deslesi bele apeveional pisal pEytee well
bi ochi ps nay be joined to each other by joining

condinee/ convekyegongédecont atkeort rempgdesnoot hthacesiquid is
15 at the connecti.on part. The connecti on between the
bapgbirptand the wessébnarn sArke cohrect ivorl bedmeehe upstream
bi ochips can realize liquid transfer between nutua

yehbsort Bak tsangdbéechef Law downiby anstegiotrathen error of
solution between wells. In this case, since any 20

E%?n%%qq NRaNs, SUEKnAS 81 SW I8 115Nl €AHET €11s can be

avor abl e phenonena such as a reduction in anount of

$f§im?%é&tion due to the deposition of the solution
ont o € “syringe wall and contam nation do not occur.

Furt he t he i.me necessary_faor solution transfer n
be. ShortBnddoot08 THIS bi eh) BBFELoaIMF | SFng B Bracrdp Sech
connected to a vessel can be e;epared,_for exagple, gy
P HREF ol 10 ng! O HEod. GREE/IEANEE  exeBPVEREGOREPES  ©OF

the vessel is . .
supersmcoth faces at the connection part. The adoption of

any one of the above joining methods can prevent the liquid
from leaking from the joint to the adjoining well.

Further, in the same manner as described above, a
pluralitj of biochips may be Jjoined to each other by
joining concave/convex, convex/doncave or supersmooth faces
at the connection part.

The connection between the biochip and the vessel or
the COnhection between biochips can realize liquid transfer
between mutual wells, that is, direct flow-down transfer of

the solution between wells. In this case, since any

transfer means such as a syringe 1s not reguired,

unfavorable phenomena such as a reduction in amount of the
solution due to the deposition of the solution onte the
syringe wall and contamination do not occur. Further, the

time necessary for sclution transfer can be shortened.
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formed by stacking a plurality of plates with a
through- 5 hole or free fromany hole. A biochip kit
shown in Fig. 15 (a) is prepared as follows. At the
Slt <8P8 a plate 87a, which has a through- hole formed
by etching a silicon wafer and has a thickness equa
to the thickness of a biochi p0%0, and a plate 87b 10
havi ng any desired thickness, and a plate 87c having a

- gas or liquid introduction/discharge port or a liquid
introduction/di scharge groove forned by etching of a
si i cofhpabépchip pgridvicatbr Nty ahbleckdipdutiingrted to a

registration, a plate 87b' is stacked onto a plate
82e'sgllbcamd ke phatpadéal,- i Sost ackatblont 0 he thleat €ollowing
87b' to prepare a lam nated plate having a hole with
twehbavel ohf feiengerho@neeodmehi fised Nharel,ocbhp Kikssel is
before lam nation is inserted into the hole of the
Bhahed8ty ithdingnd api pated plat et 0p1 PEERARE teNes hahfough-
part biochip kit conprising the biochip 20 conposited
whLib the yggsgiomLéggmﬁéf-.the plates 87a, 87b, 87c
are stacEe to prepare a ?aninated pl ate, and, _
furthey, . .the.other_chip in the_bjochi:p 10, befor
| am na igﬁofg; iﬂ§%$t§éeﬁhtgi¥hggﬁblQStO&%}eggrégieparEd as
nother one_hal f part  biochip kit of the sang. _
8PP1088- 104" NBRT, DPFSBS: baund A 1 ek et OAE arnlEouID
inthe wells in the one half part kit through an open
bate FR™PRE PXePLChyRdpét tSig G t1id 9% kand ThaSoRe © lene_SS

hal f part kit with
equal to the thickness of a biochip 10, and a plate B87b

having any desired thickness, and a plate 87c¢ having a gas

or liquid intrecduction/discharge 'port or a ligquid

introduction/discharge groove formed by etching of a
silicon wafer are provided. Next, while conducting
registration, a plate 87b’ is stacked onto a plate 87c¢’,

and a plate 87a’- is stacked onto the plate 87b’ to prepare

© a laminated plate having a hole with two level difference.

One of chips in a bicchip 10 before lamination 1is inserted
intec the hole of the plate 87a’ in the laminated plate to
prepare one half part biochip kit comprising the biochip
conpesited with the vessel.' Likewise, the plates 87a, 87b,

87c are stacked to prepare a laminated plate, and, further,

the other chip in the biochip 10 before lamination is-

inserted intc the hole to prepare another one half part

biochkip kit of the same.
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the particles contained therein is used as a | ower one

half 5 part kit, and the other one half part kit is

used as an upper one half part kit. The upper one
Rar£Opart kit is put on top of and joined to the

| oner one half part kit so that the wells in the

upper one half part kit facelfhe wells in the | ower

one half part kit, whereby a biochip kit 10 conpri sing

a vessel provided integrally with a chip can be

prepared. In this case, the registration can be '

accur afexly, carebedooutd byoagorduets ngaeegicsiitatingsd in  the
bet ween the upper and |lower kits using previously

pedveded thgi strathadf merks . kiFurdterngh hen copst r fieed¢ obn the
of the biochip kit may be 15 as shown in Fig'. 15 (b)

Speci biycaldot.t imChip tie WDigH. t hEheOWrRy MRSIE Shale: kit with
upper and |l ower end faces are wide is provided. The

HHQeﬁaﬁﬁﬁci@ﬁeﬁpﬁﬁgi£@89§h9£elﬂeiQi@SQEpaéoa MB¥%ePeone half
appli1ed and | am nated onto one end face of a plate

(87h") [ a thraough-ho 0 et chi f
BLb(S10,) 0, Dee il Dol Lo by 1 6411801 co o
smoot h _and .transparent ..pl ate 94 formed of, -far . .
ERRTH aRBqu s BEEC Ay beTGoqyTs; Capt PalP part kit is
detectipn as a p late that serves as the boft art. .

BRCI PR bAPC 041 e WeSedl COTRODMIE AT oRt| brPfat Kit so
SF- 1058 102 carried out for observing.a reaction of

pafti dhes welled 1 nkloet HEPRE) tU1e PR Tcdidtl uctfontase the
shown in the drawing can mnimze the distance . ‘
el heehnt beebdovem past hatftmert kit, whereby a biochip kit

- comprising a vessel provided integrally with a chip can be

prepared. In this case, the registration can be accurately

carried out by conducting registration between the upper

cand lower kits using previously provided registration marks.

Further, the construction df-the biochip kit may be
as shown in Fig. 15 (b). Specifically, a chip in which the
outermost side upper and lower end faces are wide 1is
provided. The upper and lower end faces of the bicchip 10

may be applied and laminated onto one end face of a plate

'87b_(87b') having a through-hcle formed by etching of a

silicon wafer.
As shown 1in Fig. 16 (&), a smocth and transparent

plate 94 formed of, for example, quartz glass may be used

for optical detection as a plate that serves as the bottom

"part or lid part of the vessel. The optical detection is
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lid part and the filter and thus can inprove the

nunmerical 5 aperture of an optical system In this

cas homever the volunme of the vessel in which the
ﬁﬁqua i s cont ai ned is reduced, and, thus, in sone

cases, the anpbunt of the analyte and the anount of

the washing liquid which canlBé contained in the

vessel are insufficient. This drawback of 10 the

i nsufficient volunme of the vessel can be overcone by
adopting a construction as shown in Fig. 16 (b). _
speEitfcaluly, fart whecggisenmecredctdon pinpp@o-isgles filled
nmounted on the liquid introduction/discharge port 88

iotei tbel dtid tarhe [IThguicknstrough drhead udteod9, iorthe drawing
alternatively the liquid 15 is noved vertically within

the kKitnhiandonthei Aiateetéabrtwead ©iet hetuppepaand or the
| ower tube nounting ports, to use a part of the tube

asqapkirt vesselnduffdier AsShowls | Bafll Snpidvé athet RBmerical
vol une of the vessel can be increased by stacking a

?ﬂralé'fﬁuféyo%f & "’Hp@é]c%ab B4, 26 F’&hﬁié‘e{:]as@s E@»@e‘é‘é}‘er, the

Sl ope can be gilven to the |nterna

f I t.
ég%%@ ngbfé$§e ?§§£39§7%ﬂ%g#ﬁ #Mevgr gg é%ge J§¢%3ned is
Frohredhe aBirs TH e 15 bRl by? é?%?ngrgd;f%%%% of the
slope to the SF-1058 103 |nternal surface of the

vealurei andydihen MMMEr Thatheheastiadet'edi tffgch can be

vessel is gradually increased fromthe
ror ket 6/ GRecNargelpore 88stdkarcd efffe | Rwaf ddbpwback of

t he
the insufficient volume of the wvessel can be overcome by

adopting a construction as shown in Fiqg. ie (b).
Specifically, a tube 89 connected to a pump %0 is mounted
on the liquid introduction/discharge port 88 to circulate
the liquid through the tube 89, or alternatively the liquid
is moved vwvertically within the kit and only in a certain
part of the upper and lower tube mounting ports to use a
part of the tube as a kit vessel buffer.

As Shown'in Fig. 17 (a), the volume of the vessel can
be increaéed by stacking a plurality of plates 87b (87b").

Further, as shown in Fig. 17 (b), a slope can be given to

‘the internal surface of the vessel by gradually varying the

~hole diameter of the plates 87b (87b'). 1In this case, the

solution can be evenly introduced into or discharged from

~the wells in the biochip by giving a stepwise slope to the
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vessel. 5 As shown in Fig. 17 (c), a construction nmay

al so be adopted in which a vessel having independent

wel I.s corresponding to wells 16 in the biochip

Py 19@@ holes 92 corresponding to these wells forned

at the bottompart is connected. The dianeter of the

holes 92 at the bottom part 103of the vessel s

preferably 100 to 500 pm nore preferably 150 to 300

pun, although the dianeter al so depends upon the

hei ght of the hole. Wien the hole dianeter exceeds 500
piternper eurfagef eaf bhef VeweEtl ofn t RBCh| guitkrirem that the
bottom of the vessel. On the other hand, when the
Hokmedieamed £r tite 1Bebess than diGOupmlypr essueszadi ofirom  the
or evacuation resistance is increased. In the above
Elh@;@tbldpckllbnl/ﬂl%h@hgé\mpbcﬁrtar aspr oyvivgled the theward of the
vessel, after B/F separation of a target contained in
a@S@@@Lyte by a probe bound to particles, the target

is 20 isolated fromthe particle by any met hod, and

di f1ergatial,pressure 157t heq appld &0, NS AIPREE also be

vessel the I'ower ~ vessel, 'whereby the target
d. | 16 t b
SRRSO e, A5k Bl e Bedu s b6 o,
t I Ly t diff
S Eb58204 00 Fanth F (TG BBl S SHy°Be ot ﬁ%nﬁpsg}es 92
vessel and the | ower vesse|_ is preferably a vesse

REVTRGPANABDST 1 SPECE CohhonTPE Efe Ahel TS St part is

bi ochi
connecged The diameter of the holes 92 at fthe bottom part

of the vessel is preferably 100 to 500 um, more preferably
150 to 300 um, although the diameter alsc depends upon the

height of the hole. When the hole diameter exceeds 500 pm,

there 1s a fear of flowout of the ligquid from the bottom of

the wvessel. On the other hand, when the hole diameter is

less than 100 um, pressurization or evacuation resistance

is increased.

In . the above biochip kit in which wells are provided
in the vessel, after B/F separation of a target contained
in an analyte by a probe bound to particles, the target is

isolated from the particle by any method, and differential

pressure is then applied to the upper vessel and the lower

vessel, whereby the target contained in the well 1¢ in the
biochip 10 can be transferred to the well 21 in the lower

vessel. In order to evenly apply the differential pressure
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'ﬁ%ﬁlegoﬂééiﬂ%d?ﬂ RISk ch wellpbn biochips

As described above, the volunme of the vessel can be 5

regul ated as desired by stacking any desired nunber of

Eggﬁgg having a hole. Further, a construction may al so
gpted in which a transparent plate is used as at

| east one of the bottom part of the vessel and the

lid part and, at the tine ofO4he detection, the

transparent plate is 10 located as the lower part to

fill the filter pores with particles, and optical

detection is conducted through the transparent plate

Whi rachhett dhgetwe ik daRy appedofnthie UFEt i ¢eexe} sand the

separated and transferred to the wells in the vesse

torveespondeéhgitopriedemelblly ian vdseseldi duhiing 15 Asushownspace

in Fig. 18 (a), a construction nmay al so be adopted in

whivabn bt octihgsvdDi ar en comeasiethiyo. each other so that

the wells in one of the biochips 10 correspond to the

wel l's a8 theceiben hieehi,p H: nimerorashshamsddl can be

Fig. 18 (b), a vessel having holes 93 correspondi ng

togtgses 20 veLLs-amy be provided bebyecfelNfed number of
bi ochi ps 10. Wen particles having an identical probe

] crctp_LooSermé)}1 also be

Sstage h e vessel,’BFF Séparati on

' L .' d by BLE L.on. [
ER8P P oot [Bem o PRROSR 905 PAPEECI ot Loftaitfed § nle2st

R N e
first-stage chip is different fromthe
at the {time o the detection, the transparent plate is
located as the lower part to fill the filter pores with
particles, and optical detection ié conducted through the
transparent plate while thé target liquid trapped in the
particles is separated and transferfed to the welis in the
vessel corresponding to the wells in the biochip.

As shown in Fig. 18 (a), a construction may alsc be

adépted in which kiochips 10 are connected to each other so

that the wells in one of the biochips 10 correspond to the

wells in the other biochip 10. Further, as shown in Fig.

18 (b), a vessel having holes 93 corresponding to these
wells may be provided between the biochips 10.

| When particles having an identical ©probe are
contained in each well in biochips disposed in multistage
within the wvessel, B/F separation capability can be

improved by B/F separation -using the probe-supported
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probe supported on particles introduced into the
second 5 stage chip, for exanple, the so-called a too
for égo step in vitro selection nmay be used. Figs. 12
anal each are a top view and a cross- sectional view
taken on line A--A" show ng one enbodi nent of the

bi ochip kit according to thelpresent invention. As 10

-shown in Figs. 12 and 13, a biochip kit 14 conprises a .

vessel 12 and a biochip 10. The biochip 10 conprises a

~plurality of wells 16, 16 partitioned by side walls

portiplepeseonshiseds, in6 Lher BwakppEage chip. In the
probe- supported particles are contained so 15 that the
neltssisoar ecleif f evérmn f £bm gactbot Metpportdte tppepadbiicles
the probe supported on the particle. A bottomwall 22
iattbheuved| 160l sHeorfird tofstagki Idep 8. dThisrdhtd t&rom the
18 cuts off the probe-supported particles contained in

phep¥elshipkl rand abhowsrpassage oft vodi@ss 1260 the second~
sol utions containing an analyte, which is, for

EF%QE!Shl%, ke separahed apd QQﬁﬁﬂﬁfﬁéérH(%§Hltfﬁk two step

ip 1 various buffer solutions, washing

g8 pien séf?@%ﬁéhrkga{)‘eﬁé 3gcd abel 11ng agents,

secon I es,” sensi Zers, pr ot eases,

i oni zi age e like. SF-1058 106_Vari _
SO|UtI%ﬁ% ?%dﬁ% d |nt%?? aggssel%f cHn " be Jfd e cross
i ntroduced |nto or can be dlschaygeggfron1al

t
BEFFSOPThr Bt AoKPRteR 140° Shedi f regrityd PResgmbodiment of

various sol utions )
the biochip kit according to the present invention. LAs

shown in Figs. 12 and 13, a biochip kit 14 comprises a
vessel 12 and & biochip 10.

The biochip 10 comprises a plurality of wells 16, 16

- partitioned by side walls 20. In these wells 16, 16 -,

- for example, probe-supported particles are contained so

that the wells 16 are different from esach other in the type
of the probe supported on the particle.

A bottem wall 22 in the well 16 is formed of a filter
18. This filter 18 cuts off the probe-supported paiticles

contained in the well 16 and allows passage of wvariocus

solutions containing an analyte, which is, for example, to

be separated and detected through the biochip 10, various

buffer soluticns, washing solution, Separating media,
labelling agents, secondary antibodiles, sensitizers,

proteases, ilonizing agents and the like.
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can be introduced into any well 16 fromthe filter 18

or 5 can be di scharged fromthe well 16 through the

tEELt 8 and a reservoir chanmber 26, for these

varlous solutlons which is adjacent to the well 16

t hrough the fllter 18, consib%uted by a space defined

by the chip 10 and the vess 12. 10 Alternatively,

the side wall 20 nay al so be fornmed of the filter 18.

In this case, transfer of various solutions between
adjace t wells s .al.so possj bl e thrpugh the

P por TBL U mal ot LORS SRS ABICY | 1Y b §fades e 12 can
filter constituting the bottom wall 22 and the fjlter

B8 BREEAVGEANG iRe O F&TWaIS Db° FRAF $F f bY R  of Flﬁ% cells .
same type of material and contiguous to each other,
shrouphepndtilvery 18 .corpesi fectilver thasahvehiena solutions
filter constituting the bottomwall 22 and the filter
cansbiet utritngpditded simieo wahy 2@1dr el di fferenhef fomteachl8 or
other in type. 20 As shown in Figs. 12 (a) and 12 (b),

the vessklsdiargsdl themchhp 12IMayl be thebeghaldhy filter 18
formed of an identical material, or alternatively the

¥egsel AZsanebihecehnBe10 2g1BYrhe i@l ab@ei dYs solutions,
bondi ng and fixing the chip 10 to the vessel 12

MMJ%” tsheaé(ja§§§1|1t1%o %é%@lioaw LRFOaLAhVEhYE @Siter 18,
shown in Figs. 13 (a) and 1 the biochip kit 14

bl Tl %mﬁﬁ%%we

are provi

vessel 12.

Alternatively, the side wall 20 may also be formed of
the filter 18. 1In this case, transfer of various solutions
between adjacent wells 16, 16 is also poséible through the
filter 18 formed in the side wall. In this case, the
filter constituting the bottom wall 22 and the filter
constituting the side wall 20 may be formed of the same
type of materiai and contiguous to each other, or
alternatively a composite filter in which the filter

constituting the bottom wall 22 and the filter constituting

‘the side wall 20 are different from each other in type.

As shown in Figs. 12 {a) and 12 (b), the wvessel 12
and the chip 10 may be integrally formed of an identical

material, or alternatively the vessel 12 and the chip 10

.may be integrated by bonding and fixing the chip 10 to the

vessel 12 within the vessel 12.
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each other, so that the chip 10 is housed w thin the

vessel 5 12. In this case, for each operation, there

ks> _AQ-peed to always use the same vessel 12, and the
vessel and the vessel in mhich the solution is

cont ai ned may be changed g%?dlng to the unit

operation. In the biochip ki 4 havi ng 't he above
construction, 10 regardi ng probe-supported particles
contained in the wells 16, the construction of the

probe is,specified accordin ._the |ocation of t he

wel |, éﬁ& g“ﬁ%ﬁV% Yty26F sl%aﬂlgg ié &neddnt3 bI
t he Chlp wi t hout contam nati on. A probe- supporte

PRt PaErd! Uitort o diai FRdSPRSERECTAS Brehfpoardegents, a

~ solution containing an anal yte, various buffer

gekgei-ong,; andshi aHisoldt Wohish @@ﬁamvweﬁiedm@lependently of
| abel Ii ng agents, secondary anti bodies, sensitizers,
pecheasésr,i eni zhag agentbiprlwheslmw@seanﬁtéemyt@® vessel
in and out between the wells 16, 16 contai ning '
probeiguppokt eGs20 Fanrt iedl@s.oddeatabhave Slodtd i b8 eannced to
be circulated into all the wells 16, 16 - by properly

selagki Ngsd henst ragher eydfse1t he 2Ghi Pnd0 10fe SHbEEENY and the

~conditions for the solution, whereby an opportunity

%QSQEHOWﬂj¥%§@$UEh@nédld%ygh'ﬂEoco%Q%Hﬁ%H‘Ha Ophe changed
react with a plurality of types of probes SF-1058 108

EBEEQE&gg ?g Eﬁ%t Lslesai grgt gn. Preferably, all the

are a acen directly to the
SO|Ut|9n r%se%&%b lp %ﬁﬂ?r156ha%9ﬂét% gtegove construction,

regarding probe-supported particles contained in the wells
16, the constructidn of the probe is specified according tb
the location of the well, and a plurality of probes can be
contained on the chip without contamination.

A probe-supported pérticle solution contained in the
biochip and a solution containing an analyte, wvarious
buffer solutions, washing solutions, separating media,
lakbelling agents, secondéry antibodies, sensitizers,
proteases, ioniziﬁg agents or the like can freely go in and

out between the wells 16, 16 - containing prchbe-supported

particles. The above solution can be circulated into all

the wells 16, 16 - by properly selecting the structure of

the chip 10 or stirring conditions for the solution,
whereby an cpportunity to allow the solution to come into

contact or to react with a plurality of types of probes
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by a space defined by the chip 10 and the vessel 12, 5
through the filter 18 constituting the bottomwall 22
%EL b?g side wall 20. For exanple, as shown. in Figs.

&a and 12 (b) , this solution reservoir chanber
26 may be constituted by a sgace defined by the | ower
surface of the bottom of theld® chip 10 and the upper
surface of the bottom of the vessel 12.
Al ternatively, as shown in Figs. 13 (a) and 13 (b),
the solution reservoir chanber 26 may be constituted
BYPROTERACR! de? T hedl By AScHiPeM0 and a vessel 12 which
are each independently provided. According to the
above BoaStraletyon,alhe tdal uwedhs rlesorVvidi red iamet hedjacent
sol ution reservoir chanber 26 conmon to a plurality
direekly 16, thé .solulsit iresdapti ofalyenndér constituted
applied or. reduced pressure to allow the solution to
pbassa tsheaughdarshaql e ayee fehier 118, aadd the vessel 12,
solution then 20 reaches, in a parallel manner, the
phusabht ¥hef feldsr 168 Hhstitu€@RAItHNOoBaEERCHRS 102 or
which different types of probes are supported,

rgsukt gpg, i comtact and reaction in a parallel
manner. Further, the analyte remaining unreacted in a

Sk 105@0:}?8%8??@“ Cghg‘f%ho%ﬁ .ri%aC]Percf‘ss { ihr%r:z? ”gé)gfaﬁfd 12 (b),

ot her we roéug e action o in

FROLIT oy or educed o pr eoSur e NS 1SOMAN 80k i cuted By a
space defined by the lower surface of the bottom of the
chip 10 and the upper surface of the bottem of the wvessel
12. Alternatively, as shown in Figs. 13 (a) . and 13 (b},
the scolution resérvoir chamber 26 may ke constituted by a
space defined by a chip 10 and a vessel 12 which are each
independently provided.

According to the above construction, " the soluticn
resorvoired in the solution reservoir chamber 26 common to
a plurality of wells 16, 16 - 1is stirred opticonally under
applied ér reduced pressure tce allow the sclution to pass
through a single-layer filter 18, and the solution then
reaches, in a parallel manner, the plurality of wells 16,
16 - cbntaining particles on which different types of
probes are supported, resulting in contact and reaction in
a parallel manner.

Further, the énalyte remaining unreacted in a
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contact and reaction of the unreacted solution with
the 5 probe-supported particles are successively
s?gﬁggged inthe wells 16, 16 while conducting

a r of the solution anong the wells 16, 16
Further, since the solution reservoir chamber 26 is
adj acent to the wells 16, 161°?hrough the filter 18
having 10 only a single layer, the pressure |loss can
be mnimzed. Further, since the arrival of the
solution at the solution reservoir chanber 26 and the

PREELEOR ofethe Kbl UtashaRi t Rhet henpi8Be-Shppotead well 16

particles within the wells 16 are carried out in

phralpkl , thhe sohiaet @hd StHendewct igh tanpd iets ean beduced
m ni ni zed. The pressure | oss can be reduced to a very
pnwslsexzel why reetddmg cttheardi arvet@lri @andadepthtefppedes Thus,
inthe filter 18 to suitable values, and the sol ution
canthetf reel y reavedonbeimeene ahdnddie-vgl | 80165136 with the
cont ai ni ng probe-supported 20 particles and the

obyLtl o hE8EEMOLE rEhanber 226 sGeRstLEL ybi g |- ER/PHDA th
% anbern?%r t he gorutlon %s |? the SO|UPIgn is m)ve%jn °

%%TI n %ne fPace whE& fron&ﬁg 1n tc?an%%er th .Solutlon
ernatlve y, a const rUetion e be a opte

whi ch |rs% %é s provi ded at the botton1part-
ﬁ%an% §s dﬁd filter is provided opposite

to the first filter w wel I s bei ng i.nterposed .
bet weeh™t WS4 r St-74fd o?ﬁgl“‘ﬂ?l% eF§Se¥%P§ B‘%ﬁént% 8
is shown in Fig. 14 (a) As shown

adjacent to the wells 16 16 -+ through the filter 18 hav1ng

only a single layer, the pressure loss can be minimized.

Further, since the arrival of the solution at the solution
reservolr chamber 26 and the reéction of the solution with
the probe—supported particles within the wells 16 are
carried out in parallel, the contact and the reaction time
can be minimized.

The pressure loss can be reduced to a very low level
by setting the diameter and depth of pores in the filter 18
to suitable walues, and the solution can be freely moved
between all the welis 16, 16 -+ containing procbe-supported
particles and the solﬁtion reservoilr chamber 26

constituting a common chamber fbr the solution, as if the

solution is moved within one space free from the filter 18.

Alternatively, a construction may also be adopted in

wnich a first filter is provided at the bottom part and a
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in the drawi ng, an upper filter 18 is provided as the
5 second filter on-the upper part of the biochip. This
WRRSH 5 fllter 18" is nounted after probe-supported
partlcles are contained in the wells 16. Methods
usabl e for nounting the upper filter 18 include
those as described above, forl exanpl e, adhesi ves,
magneti c force, nechanical fitting, 10 surface joining
between snooth parts, and nechanical pressing.

“Further, .a nethod na¥lalso be adopted in which

a .
SRERA r%fllilt&r 1& PEPVidRG SPpé’Sfltlet &° fae dAgsa \ﬁéﬁlter with
16 provided with a bottomfilter 18 is previously
fFhenteell bh Lbedel ofntwriiprd bedsielergitiwmd farpswernd second
vessel 82, the upper 15 vessel 81 is joined to the
f@ﬁéerwessﬁhiSZembmdimwﬂtk%ﬁ Dot i g Byga 14 (a). As shown

. pressure-sensitive adhesive, a magnet, or mechanica

priessus e datawd nel, angn oucphe | fketet n 1t8hi sisreplod;idetiheas the
upper filter 18 and the bottomside filter 18 can be

aebbhHariil ¥ esepar ahedn %b@&‘@ﬁ&h;Qﬁhﬁﬂmblﬂochip. This upper
setting/resetting 20 of the nechanical pressure

ALt eppatiigrel y, ﬁoﬂﬁt@@daﬁﬁﬁ q¢§&béﬁé ﬁgh'ﬁaﬁﬁiébes are
as shown in F|g 14 (c) , 16 provided wth a

'g%&g%&?c% 'thte%eé%a %6”DUME%Q08§ %FSEQEQBF \rleﬁéﬁ%écmg the

rovi bottom

I.S._nmpun N uppe ess 81 so that .t

u?Peassé]ng y ofl%t heEH hlg‘.eLG % TS ik heasbog?gﬁﬂﬁ%%e 5 ve’ tor
unted on the upper vessel 81 and the_asse Iy of

?ﬁ@mﬁ 16 8LV ERe PRIV T Acet 95 TS er MBS B dFed” & LN,

t he Iomer

surface joining between smooth parts, and ' mechanical
pressing. Further, a method may also be adopted in which,
as shown in Fig. 14 (b), any of a filter 18’ and a well 16
provided with a bottom filter 18 is previously mounted on
@ach of an upper vessel 81 and a lower vessél 82, the upper
vessel 81 1s Jjoined to the ilower vessel 82 _followed. by
mounting by a pressure-sensitive adhesive, a magnet, or

mechanical pressure of a clamp or the like. In this method,

the upper filter 18’ and the bottom-side filter 18 can be

arbitrarily separated from each other by setting/resetting
of the mechanical pressure. Alternatively, a method may
also be adopted in which, as shown in Fig. 14 (c), a well
l6 provided with a bottom-face filter 18 is mounted on a
lower vessel 82, a well 16 provided With. a bottom-face

filter 18 is mounted on an upper vessel 81 so that the
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vessel 82 are opposite to each other in the position

of the 5 top and the bottom of the assenbly, and the
%%g§55%essel 81 and the | ower vessel 82 are nounted

by any of the above nethods so that the well 16

nount ed on the upper vessel 81 is jointed to the well

16 mounted on the |ower vessel'182. Further, the
construction of the biochip kit may be 10 as shown in

Fig. 16 (a) Specifically, a snooth plate 87a with a

t hr ough- hol e havin he sanme shape as the outer .
BEFEPREral Opartof Yend vahi @%dsttgl@kelaotaﬁ%-gaﬁ?at%llter 18
87b w th a through-hole having.a smaller dianeter

fRaR tere ont RRheughPRe| degeevi ddd and the praeeldyaciathe well
chip is inserted 15 into the level difference part of

tike hobe,tlandpofttiptthérce t el assentl ymosndeder ed wiltd lower
a transparent plate 94 having a -liquid introduct i

orkdiels Sehargeoppbeise as tact! etketrhén hbkepozitthen cf the
plate 87b. In this case, when the plates 87a, 87b are

tepmaddofrhef BbtexanBlretha Sidsi-e®n Wwahker and Up@e20vessel 81
transparent plate 94 is formed of polished quartz

gh8SShhe t Nwkit veanche 4or ped By inter fidge Bondingshe above

utilizing snoothness w thout the use of” any adhesi ve.

'ﬁ&%kﬁ&g %%rt%%%r%&kﬁ%ﬁ%hggg%Pﬁ#%%ﬁﬁ%ﬂ%%gghgﬁggggrf9%55@1 81

operating a biochip- o the

resent .invention, in,such a state that a.solution
e RCAPSBa: Sappart el bar b1 BrEltaroplr Ban tAlrE) f8Bset 02.
contained, . in we [ [ [ [
ContaCFuﬁFpﬁrvaF%%iééLé%?%é%fgmIng%HeC T%éﬂﬁf kit may be
as shown in Fig. 16 (a&). Specifically, a smoccth plzte 87a
with a through-hole having the same shape as the outer

peripheral part of the well is stacked onto a plate 87b

with a through-hole having a smaller diameter than the

-through-hole preovided in the plate 87a, a chip is inserted

into the level difference part of the hole, and, further,
the assembly is covered with a transparent plate 94 having
a liquid introducticn/discharge hole so as to clese the
hole in the plate 87b. 1In fhis case, when the plates 87a,
87b are formed of, for example, a silicon wafer and the
transparent plate 24 is fofmed of polished quartz glass,
the kit- can be formed by interface bonding utilizing
smoothness without the use of any adhesive.

<Method for operating biochip kit>

In the method for operating a biochip kit according
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solutions contained in the vessel, for exanple,

sol utions 5 containing anal ytes, various buffer

%%]Hb ans, washi ng sol utions, separating nedia,
Iabelﬁlng agents, secondary antibodies, sensitizers,
prot eases, ionizing agents or the |I|ike, the solution
contained in the wells and théZsolution contained in
the vessel are circul ated, whereby both the 10

sol utions can be m xed, diffused, reacted, washed or

separated wi th hjgh eff|C|ency N@thods usable fo
Pi AgiEnPIESER T e &t kG omst i nEBChcAntHAT i ’{lhafea%h solution

'other i nclude a nethod in which the biochi

Véﬁhi@épbﬁ‘ﬁﬁV@QfﬁﬁﬁNRﬁﬁUﬁ?kﬁﬂLﬁi%ﬁ??ﬁﬁﬁatgééel% cpntained
the vessel for contact with the solution contained in

tthe weédselin( Ehg. R dldrl)cant ¢@rs)int gcorba¢t- ¥)th+various
(c-3)), and a nethod in which the solution interface
Esluetbheakbytadoeed,idf othexampke, , byfdar | agamglé hesolutions
solution wthin the vessel to a

phassuhizgd/ depressyri zedrsbake bhreugh ac2Qtnezzl e &Eshing
or by externally introducing a solution into the

¥@§§€hoﬁ9d @éﬁHFHﬁhﬂ@ h@%l%mlﬁéE@Eiﬁ%?‘d&%ﬂ%§se%ekgndary
transfer the solution to the wells to | ow t he

?ﬁlt%bﬁﬂ?. OLQ%EF&%E é \%r%t%% '”t gadﬁoz'k}tna%“aé%ﬁ{‘s or the

‘he’so h|n I"T"s
bs; 2), : d .
WRER! | heol ﬁ?iwéeal%cfonttﬁi%éoﬁf ]t#?’w‘f%ﬁg fad Sl opotucion

is verticall ved by increasi 0 educi ng the
cont agneg im rﬁg ves%el are cggcu£a£ 8 wﬁ%reby beth the

solutions can be mixed, diffused, reacted, washed or

'separated with high efficiency.

Methods usable for bringing both the soluticns into
contact with each ‘other include a method in which the
biochip is vertically moved within the solution contained
in the vessel for contact with the solution contained in
the wvessel (Fig. 20 (a-1) — (a-3), Fig. 20 (c~15 - (c=3)),
and a method in which the solution interface is vertically
m@ved, for example, by bringing the solution within the
vessel to a pressurized/depressurized state through a
nozzle 86 or by externally introducing a soluticen into the
vessel and discharging the soclution from the wessel to
transfer the solution to the wells to allow the solution

from the wvessel to come into contact with the sclution

within the wells (Fig. 20 (b-1) - (b-2), Fig. 20 (d-1) —
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solution wthin the vessel, for exanple, by 5
pressuri zati on/ depressuri zation or by externa
gplfﬁggction of a solution and di scharge of the
Solution fromthe vessel, in such a state that the
pr obe- supported particles stay wi thin the biochip,
the solution contained in theldells is i ntegrated
with the solution contained in the vessel and, 10
consequently, the solution contained in the wells can

' noved to the outside the wells while the sol ution
b i

i ntroduced fromthe outside of the wells into
the well. Repetition of this procedure can realize
hi gh effiei enpennithiengntgidfass odf tégctsodmtimashiiigin the
or separation of the 15 solution contained in the
vessel and tdiet sul Uty omotedt divnethcieas beg welrl .reducing the
Al ternatively, the nethod as shown in Fig. 20 (e-1)
toltetd) mawibehicarri edeout . v&peeifi calfor, ancupppie, by
vessel 81 provided with a filter 18 is joined to a

et vessel o020 82r o Qut ided Wil ho ey Setbe RANI NOnBroduction
filter 18 at their bottom part, and a nozzle 83 and a

5022| £ B4 1O PHESSUEERA GO HEPRESSYILEALH OBrGRTne vessel,
i ntroduction/di scharge of "the solution are

£ESBEEL Vel kel dod: onrEhe LDREr :ER3el BT A iLhRs stay

ower vessel (Frg. 2

PGPSR bgOLASRLCREMT LASL IR, R O Y S o

iﬂ%ggrated with the sclution contained in the vessel and,

consequently, the solution-contained in the wells can be .
moved to the outside the wells while the solution can be

introduced from the outside o©f the wells intc the well.

Repetition of this procedure can realize high efficient

mixing, diffusion, reaction, washing or separafion of the

solution contained in the wvessel and the SOlutiOﬂ contained

in the well.

Alternatively, the method as shown in Fig. 20 (e-1)
tc (e-5) may be carried out. Specifically, an upper vessel
81 provided with a filter 18’ is Jjoined to a lower vessel
82 provided with wells 16 having é filter 18 at their
bottom part, and a nozzle 83 and =a nozzle 84 for
pressurization/depressurization and introduction/discharge

of the solution are respectively provided on the upper

vessel '8l and 'the lower vwvessel 82 (Fig. 20 (e-1)).
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vessel 81 to conme into contact with the solution
contained in the wells 16, whereby the sol ution

- Gonty 5 ed in the 5 upper vessel 81 is mxed with the

solution contained in the wells 16 (Fig. 20 (e-2))
and further is transferred tqg the |ower vessel 82
(Fig. 20 (e-3).). The solutidnitd s then di scharged to
the outside of the vessel through the nozzle 84 by
pressuri zation/ depressurization (Fig. 20 (e-4)). 10
her sqlution 85 may also be filled into the wells
ERGSUT3GA(d OBy FlePFRSPHIL 285461 drief@rEbisf e (BFGHER the
of the upper vessel 81. is the sanme as the vol une of
PREZIGWe?S vdsser 1 89y iRl eRéudAsntc@TtaimeSsolint i Bae upper
i'ntroduced is slightly 15 larger than the vol une of

Vheseppérl dmd dowerinvessebsfacwhwiebyfhehenlbhéon contained

solution is transferred to the |l ower vessel 82, a
par ttiod tee 1ol L6} owrsaretst ayhien gdiaituipper coneasekd8lin  the
and, thus, air is not bitten within the filter and

Lbgepr €s8ke BeCesSANkekoOkvitdte thdl solution contained in the
pressuri zation/ depressurization can be mnimzed. In

{/be1ventg cals grovemend- of) té&?d"‘@hl:%h@@ié“@;aﬂ?f?%@& to the

of the solution, preferably, the novenent is no

ggggkm@efl cgbri F@i%ﬁ&?ﬁé#é%i ntermyld egbg%ﬁg%%r 84 then

e providing m ned” nmovemnmen

T Rsvdnant o s SGTIe of r ot BrEombvbneneSfin A nozaie

Qggagive direction_is , , ,
y pressurization/depressurization (Fig. 20 (e-4)).

Other scluticn 85 may also be filled into the wells (Fig.

20 (e-5)).

In this case, preferably, the wvolume  of the upper
vessel 81 1is the same as the volume of the lower wvessel 82,

and the amount of the solution introduced 1is slightly

larger than the volume of the upper and lower vessels,

wherebyy when the solution is transferred to the lower
vessel 82, a part of the solutioh can -stay in the upper
vessel 81 and, thus( air is nct bitten within the filter
and the pressure necessary . for the
pressurization/depressuxizatiqn can be minimized.

in the wvertical movement of the wells and the
movement of the'sblution, preferably, the movement is not
continuously carried out but is intermittently carried out

while providing predetermined movement stop times.
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i nterposed for a short period of tinme. According to

this nethod, the particles contained in the wells do
@%L1%%%Ck 5tothe filter and are circul ated through
withinthe wells by stop of the novenent or by the
novenent in the negative direction, and, thus, the

ef ficiency of contact bet weehlfPhe sol ution contained

in the biochip and the particles can be maximzed. 10

Met hod for introducing anal yte> Anal ytes introduced

into respective wells in the .biochip may be the sane,
é#taffpﬁéggﬁﬁ-yr Vh&F SR hedeatri c U iital yERS| s R Sdiced? 2
into the wells, the identical analyte may be . .
PREESdUEedl e Pt i nFoNiellsng spot eernegathee| idderegrion 1s
fromabove the wells into the wells. Aternatively, a
rethodomay dlogo deshised prrwbidch ft e menal yaecdsdiusedto this
as the solution contained in the vessel and this
sekhbdon the deratighited ntoncoOMaLt i thet heldal utd onot stick
contained in the wells by any of the above nethods to
causecCifiCideat iy 20eMoxirRa] agblf usiromgrangd fieact tR8 wells
bet ween both the solutions. Wen the nunber of wells

by E!&%pc BIfP the hd@8erkth&r MR} Nt Us) NGn&f: 2DA! xh@l negative

in"the vessel is preferred, because sequentia

| EEPEEEEQP‘[’V‘;%Hggoﬁ ﬁEEeEhEGEEEES?ﬁgc%OQQ F%g‘&é&@ggg%h%n the

and para ng requires se o
%%SP§#g§e%ﬂ§£%§ﬁgég§%§F:E?l&ﬂﬁﬂg&p%ﬂmeH%é g@%gicles can be
maximized.
<Method for introducing analyte>

Analytes introduced intc respective wells in  the
biochip may be the same or different. When an identical
analyte is introduced into the wells, the identical analyte
may be introduced by spotting with a spotter or the like
from above the wells into the wells. Alternatively, a
method may also bé used in which the analyte 1s used as the
soclution contained in the vessel and this sclution 1is
brought inteo contact with the solution contained in the
wells by any of the above methods to éause circulation,
mixing, diffusion, and reaction between bbth the solutions.

When the number of wells in the c¢hip is large, the
method using an analyte within the wvessel 1is preferred,

because sequential spotting with a spotter requires a long

spotting time and parallel spotting requires the use of a
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respective wells are different from each ot her
different analytes are introduced from above the
ﬁ@] ? y spotting.5 with spotters or the like into

6 é ive wells. Alternatively, a nethod may al so be
used in which different analytes contained in vessels
provi ded i ndependently for té8pective wells are
brought into contact with the solutions contained in
the wells by any of the above .10 nethods to cause
circulation, mxing, diffusion, and reaction between
PHBP§RAPt 880RKETFRe sol utions contained in the wells.

~Anal ytes usabl e herein include, but are not limted

to, vaPiousheulatires, hta'mglsue@heﬁun@ﬂalwiérmségl,tr@@lﬂllc&d into
15 | ynmphocytes, |ipids, sugar chains, nucleic acids,
uespectblreodielser e haibtytest uwman/awmtlsectlydoki désferent
serine/threoni ne, kinase, proteins having a nol ecul ar

- wAkghtesf 5@ t OndrO80:HQ0 frbhataddse SYAtheldlls by spotting

peptides, nenbrane proteins, enzymes, signa

i ansdugddane P ot gins, 120 t nangpor { nPhot Bldkpective wells.
phosphoryl at ed proteins and other various proteins,

ﬁXEQKhQ€§veiynpgoﬁbEﬁ8d QQ% Q?gbeﬁesﬂggd 23 %Q@Fﬁnglfferent

E, various” ant |gens tra SCrI ptl on tactors

e et saonnos Jois. RN Sl

| ect SF- 1088 117 h tt
ERCPRERLE ol Fodrdc eaotz%%gﬁ%ﬁqh%i;"ﬁééa”iﬁ%%ti gritn  the

ot her '1igands, various dru
solutions contained in t 1e wells by any of the above

methods to cause circulation, mixing, diffusion, and

reaction between the analytes and the solutions contained
in the wells.

Analytes usable herein include, but are not limited
te, vwvarious cultures, tissues, fungi, viruses, cells,
lymphocytes, lipids, sugar chains, nucleic acids, urine,
blood, serumn, hemocytes, human/mouse cytokines,

serine/threonine, kinase, proteins having a molecular

~weight of 50 to 1,000,000, that is,' synthetic peptides,

membrane proteins, enzymes, signal <tTransduction proteins,
transport proteins, phosphoryléted proteins and othef
various proteins, cytokines, lymphokines, antibodies such
as IgA and IgE, wvariocus antigens, transcription Ifactors,
low molecular lead compounds having a molecular weight of

50 to 1,000,000, substrates, coenzymes, regulators, lectins,
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candi dat e conpounds, and various chemnm cal conpounds
that have physiologically activity or have a
§ﬁ§§i Rigl ity of 5 having physiologically activity.

en conpetitive hybridization or conpetitive
i mmunoassay reaction is used t ar get - cont ai ni ng
analyte and a standard-contgﬂﬂlng | abel | ed anal yte
are sinultaneously used in conbination. 10 In
addition to the anal yte, different naterials
gorres onding to the wells, for exa vari ous

Gt Fer<ssol |U6|ﬁ’§ra%é§1ﬁﬂiﬁ§rﬁrqula%lsﬁﬁﬁél | Phg9RgERt§otIdes,
secondary antibodies, and sensitizers, may be
FAPPEYTEEd byRRIMATS t RE aboveehret RoaNdss <NEthigis  drug
for reacting target contained in analyte with probe>
Fandhdaiet houng@indspacthdg wtirget cbent arhedcdmpamds  that
anal yte with a probe using the biochip kit according
haveheohps eskbogicavent izativikey r eact honei 2 carosisadidutty of
by the 20 following steps (1) to (3). (1) The step of
phachggpEpecblibgipartiychesivnrypel Is in a biochip by
any of the above nmethods. This step may be previously

regul aggdn by @oﬁ?bﬁlﬂﬁﬁéfachyb§£thaEB§n prepar atbbQRetitive
of the chip. SF-1058 118 (2) The step of introducing .

%§H§£¥E§ contaliiag r;Q' Hééfi”t ?;ﬁ#&@t%&ﬂ@aiﬁﬂ&eanalyte

bi ochi p and br|ng|ng the ana
and a .standard-containing iabelled analyte  are

simultaneously used in combination.

In addition to the analyte, different materials
corresponding to the wells, for example, wvarious buffer
sclutions, washing liquids, labelling agents, secondary
aﬁtibodies, and sensitizers, may be introduced by ény of

the above methods.

-<Method for reacting target contained in analyte with

probe>

In the method for reacting a target contained in an
analyte with a probe using the biochip kit accbrding to the
present invention, the reaction 1is carried out by the
following steps (1) to {(3).
{1) The step of placing specific particles in wells in a
biochip by any of the above methods. This step may be
previoﬁély regulated by a chip - manufacturer in the

preparation of the chip.
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the particles within all the wells to such a state

that they cone into contact with each other according
%,Hg% 5 above procedure. In this step, the solution

&ont ed in the vessel is integrated with the

solution contained in the well to cause diffusion and
reacti on between the target 1dé&ntained in the analyte

and the probe, for exanple, by vertically noving the

wells within the solution contained 10 in the vesse

or by moving the interface of the solution contained
i(# )t Hhs eslse . of 3jnhedseépgobny enpilyak-yomswiing rshesolution

mells within the solution contained in the vessel in

tihéocbitdehiveller inverite caldyhipvang bhénghher taee aofalyte and

-the solution contained 15 in the vessel in the

bhechhprtioldeant thhe taAngetheomiailredo i Buthe anakyte that
with the probe. In this step, the reaction of the

anakyteomd t Anthe qurahe-i swakhovwed: Ooﬁﬁgﬁe%c%%ﬁ%g 08y the
t he above procedure. <B/F separatlon nmet hod> 20 The

BLEveenaratd pn-dret hgd usk ng sttlaz @'Qo%ﬁﬁloﬁcegh?f?ﬂed in

to the pr esent I nvention Is ca out y ste

-%ge(%%Fi)ltqg ?g) Sreiggng%grgéhggoig %Pﬁé&%ﬁ@lnedpln the

h ht, of th ft 10 5
BE13VIoh PR (e DR oRbGr T3S Titr PACHEGE (FRe target

solutlon is below the |ower surface of the filter at
ERE tained in the analyte and the probe, for example, by

vertically moving the wells within the solution contained
in the vessel or by moving the interface of the solution
contained in the vessel.

(3) The step of vertically moving the wells within the
solution contained  in the vessel in the biochip, or
vertically moving the interface of the solution contained
in the vessel in the biochip, to react the target contained

in the analyte with the probe. In this step, the reaction

_of the analyte with the probe is allowed to proceed based

~on the above procedure.

<B/F separation method>

The B/F separation method wusing the biochip kit
according to the present invention is carried out by steps
{1) to (3) in the above reaction method and the following
steps {4} and (5).

(4) The step of lowering the height of the interface of the
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“bottomof the wells to renove the anal yte remaining

unreacted with the probe supported on the particles

from5 within each of the wells. (5) The step of
PAfEBabci ng a washing liquid into the wells in the

bi ochip, circulating the washing |iquid through the

vessel into the wells in thelbPochip to introduce the
washing liquid into the wells in the biochip and to 10

di scharge the washing liquid fromthe wells in the

bi ochi p, and discharging the washing liquid fromthe
aelhsionhevebyl stbst ancestocherofhahheheipicebéapeundf the
target are renmoved by washing. <Fractionation
sepatabnonsnidicg> fthe Thewkrachirdiatd onf sépar afildrer at the
method for a target contained in an analyte using the
bbeebhp agecotdéngwkolkhetopr esfbtei NYRBL I @Ral§tear FeRdining
out- by steps (1) to (3) in the above reaction nethod

andebhecfolioW NghSt epSheMsdbded 4) tHre ﬁ&@@l@ies from

| owering the height of the interface of the 2

_§9 HEhOQaHHt%% the ﬁgf%glon of the interface of the

utiton 1s belowt ower surface of the filter at
tt f_th | L th t '
e g DGR TR e e v
t hi h of th I SF- 1058, 120
iR R I R K ?}k\ﬁasyfeﬁ%WQq{ﬁ‘éu%%tghfﬂ‘égh the

wells_ in the bIOChI? C|rculat|ng t he washing |iquid
YRFDREYh i@ the we s in the Biochip to 1introduce the

-washing liquid into the wells 1in the bicochip and to

discharge the washing liquid from the .wells in the biochip,
and discharging the washing liguid from the wells, whereby
substances cther than the probe-~bound target are removed by
washing.
<Fractionation separation method>

The fracticnation separation method for a target
contained in an analyte using the biochip according to the
present invention is carried out by steps (1) to (3) in the
above reaction method and the following steps (4) to (6).
(4} The step of lowering the height of the interface of the
solution ﬁntil the position of the interface of the
solution is below the lcwer surface of the filter at the
bottom of the wells to remove the analyte remaining
unreacted with the prcbe supported on the particles from

within each of the wells.
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vessel into the wells. in the biochip to introduce the
washing liquid into the wells in the biochip and to 5
di scharge the washing liquid fromthe wells in the
BEGEHPH, whereby non-target substances other than the
probe-bound target are renoved. (6) The step of
fitting a concave part, a coh¥eéx part, or a snooth
part, provided on the lower end of the well side 10
part of the biochip, and a convex part, a concave
part, or a snmooth part, corresponding to the concave
part Theoater oparintrodusinogt i pashihg fLhaubilochip, the wells
provi ded on the upper end of the vessel, together,
and thkei liontrigjuctingd a tsepardtd ngestgend  $ddutd obhfotoh the
the wells in. the biochip, 15 whereby the target in
trbesanal miies | sHsOlvat ed fromihke bpachigl ec@ndntSoduce the
transferred to the wells in the vessel. One enbodi nent
REshhegf racki pnat i 9n, sepat atjan dret:hpd tHor vapc-anal Yhed to
according to the present invention wll be
i fical e knedq i nj ti i Fi. gs 1 ;

IS 4t B s B RChEgs 1] Bhifror S ne oifeni,

i fferent fram_each_other in_ the.type. of prgbe _
pberT e e s perEonile | Sl Ropladit, pygoepouna

I1s,16 in a biochip. That is, probe-supported

%§¥??EI%§ea¥%mﬁV%§ed inthe wells so that the wells

are different fromeach other in the type of SF-1058

191 prepetenppér féatonIpar EPRFRYEe cBAE AY nBdCPRBER| Rart, or a

Next, as shown in Figs. 21 &?) and 21 (b), an anal yte
smooth part, provided on the lower end of the well side

part of the biochip, and.a convex part, a concave part, or
a smooth part, corresponding to the concave part, convex
part, or smooth part in the biochip,.provided on the upper
end of the vessel, together, and then introducing a
separating agent solution into the wells in the bibchip,
whereby the target in the analyte is isolated from the
particle and is transferred to the wells in the vessel.

One embodiment of the fractionation separation method

for an analyte according to the present invention will be

specifically explained in conjunction with Figs. 21 to 23,
At the outset, probe-supported particles different from

each other in the type of probe supported on the particle

~are placed in respective wells 16 in a biochip. That is,

probe-supported particles are placed in the wells so that

the wells are different from each other in the: type of
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solution containing an analyte 25 is introduced -into
a vessel 12 in the biochip 10, and the anal yte and
the Br%be 5. supported particles 24 in all the wells
$6-are brought to such a state that they can cone
into contact wwth each other. In this case, the

hei ght of the solution intertaée wthin the wells 16
shoul d not exceed the height of the side walls 20. 10
The anal yte-containing solution may be introduced to
the predetermned interface height, for exanple, by
Phebef suppartgdnenhpastidhes f fertahpehodhese He.

follows. As in the biochip kit 14 shown in Fig. 13, a

bi ochi Pekit aeomprwsi hy Eighi p21l0 (andaadvésséb) 12an analyte
provi ded i ndependently 15 of each other is provided.

Aonlanabyt eceptainong i san paeyiousl Pl agedinhtrédeced into a
vessel 12. The chip 10 is noved downward and i mmser ed

rasthe apakyt ensobubipnpt @0l Nhhedyee ahB_@lyﬂgaIaMElethe probe-
solution into the wells 16 through the filter 18. In

j , there s ssyLe ine t 2 :
bGP eRg, ODMICARE o 58 BLESSHoISS 11 LS My

grep WU UBLLY soptacted ans sealad squhat boereasedy cacn

or r ressure can be app

ereby the_ . anal yte sol ution n be passed.through
TREEFTY R E8 B e Fead hio NS s Heb 0t EHbUhePT g LpserLace
SF-1058 122 The_ second nethod will be expal i ned.

I
YhEDSRcIME  Hethod ! fas® i theBroHiTrad t ha BRGMRY T the

Fig. 12, a chip
side walls 20.

The analyte~containing solution may be introduced to
the predetermined interface height, for example, by the
following methods. The first method is as follows. As in
the Dbiochip kit 14 sghown in Fig. 13, a Dbiochip kit
comprising a chip 10 and a wvessel 12 provided independently
of each other is provided. An anélyte solution 1is
previously placed in the vessel 12.. The chip 10 is moved
downward and immsered in the analyte solution to introduce
the analyte solution into the wells 16 through the filter
18. In this case, when there'ié & Ppressure lqss in the
filter 18, parts where the chip 10 and the vessel 12 are

mutually contacted are sealed so that increased or reduced

-pressure can be applied to the filter 18,. whereby the

analyte solution can be passed through the filter 18 and

- lead to Tthe inside of the wells 16.
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in which the distance between the bottom face of the

vessel .12 and the filter 18 is previously set to a

%%Mﬁ% éalue is 5 provided. An analyte solution is

i"nt o& ced froman introduction port forned in the

| ower wall or side wall in the vessel 12 through the

sol ution reservoir chamber 2622into the wells 16. The

anal yte solution may be introduced through an 10 wel |
opening 17. In this case, preferably, the analyte

solution is introduced in an equal ampunt for each

vel | 16Depyeredfs Fthedpst tbr P8r sl iings - wigh the second
anal yte solution is introduced, for exanple, through _
asthpft r gucin dmepdeioakiy nyitatdd shypwa rief dfiehcel2, a chip
nunber 42 in 15 Fig. 21, this introduction nmay be

¢ar whédhothe flosterampbefweby &hepebhbtioin fekiechf the vessel
pressure is applied through the introduction port to
fleednthehanaiytte rsalautiornptationtidie; sessed, aogibynavalue is
nmet hod in which the solution reservoir chanber 26
pirdeilsdevacuat edidn freed dN@aral yie sahtricdmce20 from an
Into the vessel. The anal yte can be brought into

eaptaghcWibh bher RLORESURPYHLH RAIL Gl 24 side wall in
contained 1n all the wells 16 by these nmethods (Fig.

g%?#ﬁ%%%%%Pa%gepgg%ggghfgé?agenqgﬁgﬂgF?%géggfié» chamber

[}

&

-?hgge&égfgggégd}garticles and the analyte solution in

I exanple, as shown in Fig. 12 (b)

and Fi%. 13 _
he analyte solution may be introduced through an

well opening 17. In this case, preferably, the analyte
solution is introduced in an equal amount for each well 16
hy means of a spotter or tThe like. When the analyte
solution is introdu;ed, for example, through an
introduction port as indicated by a reference number 42 in
Fig. 21, this introduction may be carried out, for example,
by a method in which pressure 1is applied through the
introduction port to feed the analyte solution into the
vessel, or by a method in which the sclution reservoir
chamber 26 side 1s evacuated to feed the analyte sclution
into the vessel.

The analyte can be brought into contact with the

probe-supported particles 24 contained in all the wells 16

by these methods (Fig. 21 (a}). In the method for

conducting mixing, diffusiocn, and reaction between the
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(b), when the side walls 20 are fornmed of a filter 18

and adjacent wells are partitioned by the filter 18,

S‘ 5 qutlon within the wells 16 can be repl aced by

G LHEPn the anal yte solution. The agitation can be
carried out by conventional nethods such as an

agitator with an agitating bPade, sonic or ultrasonic
vi bration, and agitation by novenent of air or

par amagneti ¢ substances. Anong them 10 sonic or

ultrasonic vibration is particularly preferred. The

poabe-errRPr Eadomad ticBeat iagid chlpe beneadviteed@dmtipp in the
any of a nethod in which the vessel 12 or the chip 10
iwellgi bbat ddramckaaptet had ighomm cm aFig br A% ofb) sand Fig. 13
pl aced in the analyte solution contained in the chip

198}, | phthi s ease,ddSvdhes frequescyocapeld e ian fheter 18 and
vi bration nmay be properly regulated by the type of
hheapeabe padl theaapalydec oy He R Hzieed G, the
preferably I kHz to 300 MHz. In thls range of

EreguensYwitkhern npedance d s1ko @ btheagitating

Wan
target can be mnimzed. Wen tﬁe applled frequency 'S

mﬂ lgﬁmﬁgpgns%qgtH%FIeh%P%gﬁtﬁ%ﬁ%q %b%! SY%écgéfWﬁ?g out by

thé a qguency excee

POPvERF el (R rRoRR ahEn S Ry THE W olet 13 aditating

re chip 10 are rOV|ded |nde§endentl - of each other,
SHREE { RO p OFD PeThGFPBACUpY SPETOSBNA 24T ometfetion by

interface of the solution contalned in the vessel 12,
W%%e%%FEHQQ1%bﬁtﬂﬁuﬁﬁ#QmQQR9W%%séPb§23ﬂ§eégit@ﬁﬁﬁ%ythemr

sonic or ultrasonic wvibration i1s particularly preferred.
The sonic or ultrasonic vibration can be carried out by any
of a method in which the wvessel 12 or the chip 10 1is
vibrated and a method in which a vibrator is placed in the
analyte solution contained in the chip 1C¢. In this case,
the frequency applied in the vibration may be propérly
requlated by the type of the probe and the analyte and may
be 100 Hz to 1 GHz, preferably 1 kHz to 300 MHz. In this
range of frequency, the impedance is low, and damage to the
target can be mirnimized. When the applied frequency is
less than 100 Hz, the agitation ability is low, while when
the applied frequency exceeds 1 GHz, the analyte or the

probe is likely to be damaged. Further, as shown in Fig.

13, when the wvessel 12 and the chip 10 are provided

independently of each other, after the chip 10 is pulled up
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any of the above nethods and the solution contained in
the wells 16 can be replaced by any of a nethod in
g%t§55 he 5 chip 10 is again inmersed in the solution

nt-airrned in the vessel 12 and a nethod in which the
chip 10 is horizontally rotated or vertically noved
to relatively nove the vessel2412 and the chip 10.
When the wells 16 are partitioned by side walls which
are not the filter 18, the solution can be 10 repl aced
by | eading the solution to the solution reservoir _
Erambéhezeintmduge fe Ty txelugiom coetdbredninathe2yessel
and then leading the solution to other wells 16
LAy otigple tdvdl utfiidnt eront®inAldt ernatheevyssal sb2i hst hgitated by
case of any of the chips 15 shown in Figs. 12 and 13,
whe amaltyice Solwd ingrtHeals kend | tihe odutedibnt eohbeixmet| $n the
16 by introducing pressurized air through an
Wwetnedudt i @ hekerddihechnehease, t be anterface 11ofwhhen the
anal yte solution contained in the vessel 12. Next, as
émy1 10N 5 G023, (oo ddis N6l 9o 0L 1 NRioROOM LT8G In the
of the analyte solution is owered to a position

t I I e.of the.,b omwal I, .22 _0 ?

gg%?%ﬁ Tg F%BEa ﬁ%%ﬁg& i WBE?hsgkétgﬁ?g 10 %S.BD&E%ontally

O renpbve non-targe s remai ni'ng
unreacted with the probe i he pr.obe-supported
68{5??%Fe§r24‘?e%caﬁé1ygH’Eove.cgf ICf’h % cﬁ%h"iegﬁrp e £ e vessel

y be lowered to a |level bel ow SF-1058 125 the bottom
1208561 e T71% of (18 BYeR MBENOW LT v cive HEeTCrtioned by

anal yte solution is transferred through the filter 18
side " walls which are not the filter 1B, the solution can be

replaced by leading the solution to the solution reservoir

chamber 26 through the filter 18 in the bottoem wall 22 and

then leading the solution tTo other welils 16 through the
filter 18.

Alternatively, also 1n the case of any of the chips

- shown in Figs. 12 and 13, the analyte sclution can be

introduced into the wells 16 bj introducing pressuriied air
through an introduction hole 42 fo increase the interface
of the analyte solution contained in the vessel 12.

Next, as shown iﬁ Fig. 22 ({(a), the height of the
interface of the analyte solution is lowered to a position
below the lower surface of the bottom wall 22 cf the wells
16 to remove non-target substances remaining unreacted with
the probe in the probe-supported particles 24. The height

0of the sclution interface may be lowered to a level below
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provi ded on the bottomwall 22 froma di scharge port
44 to the outside of the vessel 12 or transferred to
the s | ution 5 reservoir chanber 26, for exanple, by a
% i ncreased pressure or reduced pressure. \Wen
the vessel 12 and the <chip 10 are provi ded
i ndependent |y of each other, ¥t hods usable herein
include a nmethod in which the vessel 12 and the chip:
10 are relatively noved to vertically nove the 10
filter 18 and ,a nethod in which the chip 10 is
fhandiadiicad Tags thie Ve sl lagiradéntbit ot thetp@chnpwbgch the
or is- transferred to an independent separated vessel. _
Bnatliv¢ cabevéuenbodi hent {raeifsrvweth Dmeowilde thwer eoif Lter 18

.bei ng open are used. In the case of a chip as shown in

birgvitiedl4n nhshiehddd twisl fagereachaotihechatber eoirs 44 to
no fear of |eakage of particles fromthe wells.

Fuet Bersitihi $rcase, vebhle il nguigd levels rearcbe tapved avlution
desi red beyond the height of the wells. Further,

QQE%E%oﬁgdkﬁbﬂﬂgfﬂzéh'foPp%&%hE b f % @ﬁﬁe%§aﬁhcreased
varil ous eter gent S and varil ous Uffer SO | ONns

F%gglgrgh .é%éhé%g Pésé?ggndaﬁéeﬁﬂkkgo%éﬁ%é%wlgeand the

uce e Tntroduc sane nman

| Fﬁia 355 nraghelion o e s yte 126 bi BFBFFy Techods

reservoir. wells 52 corresgondlng to respective

HEPP%eléleir§l&r VIete 2 sBEAPSEI i adesh SolqtFeRsey 12 and

the chip 10 are relatively moved to vertically move the

filter 18 and a method in which the chip 10 is transferred

to the vessel adjacent to the biochip 10 or is transferred

to an independent.separated vessel.

In the above embodiment, wells with one side thereof
being open are used. In.the case of a chip as shown in Fig.
14 in which filters face each other, there is no fear éf
leakage of particles from the wells. Fﬁrther, this case,
the ligquid level can be moved as desired bejond the height
of the wells.

Further, before and/or after this operation, if

necessary, various detergents and varicus buffer sclutions

or liquid chemicals such as secondary ahtibodies may be

introduced. They may be introduced in the same manner as
in the introduction of the analyte.

Next, as shown in Fig. 23, a vessel 54 with a
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i ntroduced fromthe upper openings 17 into the wells

16 to separate, fromthe probe-supported particles

rg@ égg with a 5 target contained in the analyte, a

£ rg which is then transferred to the vessel 54. As
shown in Fig. 24, this vessel 54 may be a vesse

havi ng m nute through-hol es 53%at the bottom face of

the wells 52. Wen the through-holes are provided, a

10 differential pressure can be created between the

chip wells 16 and the vessel wells 52. Consequently, .
Pherplgbvdel EeAcaVAéH WRltHe deFPsresprpRding &hi peeractive
be transferred at a tinme by fl ow down novenent. '

Becordi hg tie t bgovddadl-t anéousephont toun apvenersoluthen is

nunber of times of 15 transfer necessary for the
inansBeceof frhe khguigedr apdaniegschip weld stio thels 16 to
vessel wells is advantageously snaller than that in
bhpapBtBpdridmWehehpthBetEapsbetediSpeatibeds @HbctBd with a
t he nunber of tines mhich is-identipal to the nunber

ehryet| Sdrit0udn ai SYRIHIOC, 081 $€, | LKer FUE NGhi B0 is then
confanmi nation, for exanple, through the syringe or a

gggggg%ppeg 5Pﬁ%gnyg$g?9f%&he anal yte due to the

eposition o analyfe to the syringe can be

d. The di thr ough- hal,es_f or.ned
Phe. Dbt ¢ BA Thce oft Tte Yusstrid oV ararbr ah Y400 o lessel

5000m mpre SF-1058 127 preferabl 150 to 300 m
BRY iR bRS S R ke qadoflis TafonbphEoRorGRE It the

t he hol es. Wen the hole _
wells 52. = When the through-holes are provided, a

‘differential pressure can be created between the chip wells

16 and the vessel wells 52. Consequently, tThe liquids

‘contained in the wells 16 in the chip can be transferred at

a time Dby flow-down movement. According to  the
simultaneous flow-down movement, the number of times of
transfer necesséry for the transfer of the liquids from the
chip wells to the vessel wells 1s advantageously smaller

than that in the method in which the transfer is carried

“out in the number of times which is identical to the number

of wells through a syringe or the like. Further,
contaminatiocn, for example, through the syringe or a
reduction in the amount o¢f the analyte due to the
depositicn of the analyte to the syringe can be prevented.

The diameter of the through-holes formed on the

bottom face of the vessel is preferably 100 to 500 yum, more
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di ameter exceeds 500 m there is a fear of flowout of
the liquid fromthe bottomface. On the other hand,
%@Sﬂ Ege 5 hole dianeter is less than 100 pm the

_ sit¥tince at the time of '
pressurization/depressurization is disadvantageously
i ncreased. The separating agéif’ sol ution can be

i ntroduced by neans of a spotter or the like through
the well opening 17, 10 either individually for
respective wells 16 or at a tinme into the wells 16.
Frrefeesbél 54500 whi chO® haursol wlitdmugh t rdrsf eliredter also
after target separation is not particularly limted so
flapends theowested Skiightpr o¥i delde wiltdilless pl uri@ted y thfe hole
target 15 reservoir wells 52, 52 corresponding to the

- Hespectirvexceallss st |Ror examlie; A peLhods MYohSut of the

adopted in which a vessel 54 provided with target

- negakMoiffr-owel dife SBot B2 - face NAVbAY 1Sz @St AN | alih¥n  the

identical to the wells 16, 16 .. is located right

Hader &i'%gﬁgt%gpt@ i‘@%sat%%%aﬁfdd n ag%%te]_%coet%ioét%trlc%n at the

1s7Irntro € rough™t he "well” op€nf ngs

AL, e A B e

I'n the wells 16, arge acedin

t.he targgt resirvoir wells 52 located right under the
RePPEVABEAAPRES I FRETCORSEr ucti on shown in Figs. 14

(a) and SF-1058 128 (b) and (cé inwhich afilter is

provi B att et HiRg  dIRRontpAPEI8Ad $He Bfpettipduced by

of the wells, the operation
means of a spotter or the like through the well opening 17,

either individually for respective wells 16 or at a time
into the wells 16.

The wvessel 54 to which the solution ié transferred
affer target separation is not particularly limited so far
as the vessel 54 1is provided with a plurality of target
resexrvoir wells 52, 52 - corresponding.to the respective
wells 16. For example, a method may be adopted in which a
vessel 54 provided with target reservoir wells 52, 52

having sizes substantially identical to the wells 16, 16 --

is located right under the chip 10 and a separating agent
solution is 1introduced through the well openings 17 to
separate, from the probe-supported particles contained in
the wells 16, the target which is then placed in the térget
reservoir wells 52 located right under the wells 16.

Also in the construction shown in Figs. 14 (a) and
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can be carried out according to the steps described

above. For exanple, in the case of a chip shown in

th. § (b), as 5 shown in Figs. 20 (e-2) and (e-3),
Phcrdz8ed or reduced pressure air can be introduced

or discharged through nozzles 83, 84 to integrate the
solution contained in the upgé vessel 81 with the
solution contained in the wells 16 and thus to

gradual ly transfer the solution to the upper 10

vessel 81/l ower vessel 82. The analyte which has been
dbparaii@d @id tractiichat ed Lbytathelabove sldsodagarbder the
used as a starting material for the next reaction

bbepoor pasta apar i theduppeduptrtopfasbaywelln, the operation
particul ar, the separated and fractionated anal yte can
tAnbed ntarmducedbithtac@ detegt tontappatabtsdsyehinsdaabove.
mass spectroneter, a Raman spectroneter, a surface

phbasaRam ﬁﬂ@?tﬁﬁnﬁhércagﬂ L' ay cBReCLhemBt €h, FaB. 14 (b), as
el ectrochem cal detector, and -a quartz crystal

ghefnbal.anee (det eqf of i ) vz@ital %n ) anghyte can be, reduced

anal yzed and |dent|f|ed |n by an anal yti cal

o&ggﬁtha% g |ﬁ8tagen#hE%OEﬁ%edUS% Ofdlg Fﬁed through

anal'ysi's

nean S al | ed ki net nal .can be carri ed,
A CEN e T S LR G v St R SRS
erature_or conductin% detection with th
n§65§e§59 éﬂaﬁééhth?iﬁQ HtﬁpﬁrgPPFﬁlBth%HEEhe wells 16

Further, the concentration or anount of the target
%@ﬁtgﬁﬁgﬁ ¢ gRracdually transfer the solution to the upper

vessel 81/lower vessel 82.
The analyte which has been separated and fractionated

by the above methcd caﬁ be used as a starting material for

‘the next reaction step or as a purified product for assay.

In particular, the separated and fractionated analyte can
be introduced into a detection apparatus such  as a mass
spectrometer, a Raman spectrometer, a surface plasnma
spectrometer, an X-ray spectrometer, an electrochemical
detector, and a gquartz crystal microbélance detector in
which the analyte can be analyzed and identified in detail
by an analytical method that does not require the.usé of
the so-called labelling agent.

In the analysis by these means, the so-called kinetic
analysis can be carried out by varying reaction conditions

such as temperature or by conducting detection with the
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anal yte can be determ ned by anal yzing not only
details of the analyte and the presence of a |igand
reacted with the 5 probe but also details of each
Farti’cPe within the wells 16. <Analyte detection

met hod> In the nmethod for optically detecting and
identifying the target contdi@ed in the anal yte ac
cording to the present invention, after the sane step

- as the above nmethod 10 for reacting the target

contained in the analyte with the probe, or the B/F
sépasat i od métlthed ies ednriadd tout oft héimesl.| owi Agrsheps the
(1) to (3) are carried out. (1) A labelling agent is
cohceducedidn bind atdoemrltabell i tige agenktt ocvheaprelie in the
and the target, and the labelling agent 15 remaining
HAboRded chs taeravashed anayy &xzal{T] i SAUMME | O@Aly details of

contained in the wells is passed through the filter

ahet hehottomparts of EQ@eﬂ@él%ft% di;SGhR HedPCed with the
solution fromwthin %he wel | s to t he outside of the

5 pand;10,pgsiLign bhe part boles pontained iRother s 1.
e LR RGN O

S on pores In t reaction
ra o] betme e probe supported on the
par??%?esgm%?ﬁg% Eg%?gcontalned in the analyte is
det ect I n th he s | ed onngen ous
Gssay. fbt H0, Eha§5§0{36PFﬁ&a%}¢ 88paFath Bn gfegonayfying

be om tted. ) , ,
the target contained 1in the analyte according  to the

present invention, after the same step as the above method

for reacting the target contained in the analyte with the
probe, or the B/F separation method is carried out, thé
following steps (1) to (3) are carried out.

(1) A labelling agent is introduced to bind the labelling
agent to the:probe and the target, and the labelling agent
remaining unbonded is then washed away. |

{2) The solution contained in the wells is passed through

the filter at the bottom part of the wells to discharge the

sblution from within the wells to the outside of the wells
and to positicn the particles contained in the wells on the

pores in the filter.

{3) A reaction or interaction between the probe supported

on the particles with the target'contained in the analyte
is detected.

" In the case of the so-called homogeneous assay method,
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Label | i ng agents usable in step (1) include, for
exanpl e, radi o isotopes, organic fluophors, rare earth
gﬁ_lgéger conpl ex fluophors, fluorescent proteins,
phosphors, 5 |um nescent nanoparticles utilizing

‘quantum efficiency, chem|un nescent agents, enzyne

"l um nescent agents, and na%%%articles of gold and

‘'silver. Further, for exanple, secondary probes such as

secondary anti bodies with the above | abelling agent
bound, 10 thereto, fluorescent nolecul es/ quenching

"ﬁ%?e%ﬁfe%e?%¥a51ﬂ%l%E%?é?a%éﬁ%éﬁm%%ﬁ%%d, donor ‘and

acceptor nolecules for a FRET (fluorescent resonance

ener gyLabhahkiey) FaaHod mapblal sbnbesiged. (1)n dpggude, for
(3), for each particle, both probe 15 identification

exfmp hat | o dafo it qurarst,i coregamit i dflororatdron  aboat egrth or
reaction or interaction between the probe supported

ohhéhe cpapiliesd ef ancphdies | aEgetresntainatréteine phosphors,
anal yte can be detected. Further, for particles in

eagthdeddnt i tnhSoppesstbbe tﬁ@iliﬂiﬂ@nﬁghﬁﬂtaﬁouéfficiency,
identification of the probe 20 supported on the

PREG] ChRidSsddept i fi&th s andfNg St at @fes @Rt agents, and
I nteraction between the probe and the target contained

%%#%#%%gﬂgﬂgg2%%3?5ﬁ§qﬂgf¢ﬂﬂgg;;o cal cul ate

I on an interaction for each well based
on infﬁr tégn goute&he i%ate of in eractiﬁgh$s such  as
obt ai ned Tor ‘eac 6art|8P@. SF- 1658 Yoné’enbodi nent
of the nethod.for .detecting .an al yt
secondary anti[)odies with gthe g’govg e.Labelling agent bound

thereto, fluorescent molecules/quenching molecules for a
molecular beacon method, donor and acceptor molecules for a
FRET (fluorescent resonance energy transfer) method may
also be used.

In step {(3), for each particle, both probe
identification information of the particle and information
about a reaction or interaction between the probe supported
oﬁ the particle and the target contained in the analyte can
be detected. Further, for particles in each well, it 1is
possikle that information about identification of the probe

supported on the particle is identified, and the state of

‘an interaction between the probe and the target contained

in the analyte is then measured to calculate information
about an interaction for each well based on information

about the state of interaction obtained for each particle.
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.other in the type of probe

according to the present invention will be described
in detail. At the outset, particles with different
@@oq%% supported thereon are placed in respective

That is, probe-supported particles are placed
|n the well so that the well e different from each

§ﬁ®ported on the particle

cont ai ned therein. When the biochip according to the
present invention is used in the detection of an
anal yt the nunber of particl Lr each 10 probe in
cnch’ wabe FEERAIRERA0PS FoE0 PEI0E rhotio JptErtRag g pralyte
to 500, st|II nore preferably 1 to 200. Next, an
éﬁépﬁﬁénéanﬁlﬁﬁﬁb RBERRT bn HWendosduetl st cdeperibed in
vessel 12 in the biochip 10 to allow the analyte to
geaiilnt o édntdet wiuthethe probectappotittéd parfeeeel probes
15 within the wells 16 (Figs. 21 (a) and (b)). The
hepgbt-teld tthe riemne Bfrac @ lefc ache.ranad sgertsioleutiedd s . s That is,
then lowered to a position below the | ower surface of
bhebbiHst@hol8 eldn gdhretiveldss d6et @RV eit hehanalaltle so that

~remai ning unreacted with the probe supported on the

prebe=120 ssuppartredepar rirehe e24H Htther22n( @hk tTRRS®L probe
steps are carried out according to the procedure used

éﬁpbB%t@@OVSnde@%'B%gt%tllé"dcf)ﬁ'&ﬁﬁ@ér%Hélgalrfind When the
fractionating an analyte. In the step of renoving the

BagLY eact od as, $hawn, 0 L0 22 (B 1 o
R B TR R O nE bEsSstea M e . hgn the
&é ecgion of an analyte, the number of particles for each
probe-in each well is preferably 1 to 1000, more preferably
1 to 500, still more preferably 1 to 200.

Next, an analyte-containing sclution is introduced

into the vessel 12 in the biochip 10 to allow the analyte

to come into. contact with the probé-supported. particles
within the wells 16 (Figs. 21 (a) and (b)).

The height of the interface of the analyte solution
is then lowered-to a pbsition below the lower surface of
the filter 18 in the wells 16 to remove the analyte
femaining unreacted with-the probe supported on the probe-
supported particle 24 (Fig. 22 f(a)}.

Thesé steps are Jcarried_ out according to the
procedure used in the aboﬁe—described method for separating
and fractionating an analyte. 1In the step of removing the

analyte remaining unreacted, as shown in Fig. 22 (b), a
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i ntroduced to wash the particles and, if necessary,

i ntroduction, agitation, and di scharge of the washing

ldpayitare repeated to renove the analyte remaining 5

unreacted fromthe probe-supported particles. Next, as

shown in Fig. 25, the solutiﬁ contained in the

bi ochi p i s discharged throug he bottomside filter

to position the particles in the wells 16 on the pore

part in the bottomside filter 18, and, thereafter,

for.each well 10 16, reaction_qQr_interaction between .

frENG obgﬁgupﬁgrt380p359ti&Peswﬁﬁﬁhth@ ati&f Qgisalqu;d 18

detected. Fig. 28 shows an el ectron photom crograph

IR LERENCEIst ae (1D priobRe- Babpbried parti cl é§ apecessary,

actually positioned on filter pores. In the prior art

techRdgeE lowhenagifadérnon ahdt hdisghapgebeosuppbiet edrashing

particle with the analyte is detected wthin the

dékutidon are parpearteache whol eewdve hetlpar t eokégte remaining

contributed to the reaction is detected and identified

aareantedndkyhethBypeobtrasbponben vaerheight of the
interface of the solution is lowered to the position

bel ow fthet| ower s2Qwsurifrace; @f the £idter1d8i80dcontained in

detection iIs carried out in .such a state that the
PhEeb&1SBRRAr L €daRAELLELES B8 lgRatRd pBR:bhLERRe filter to
pores, all the particlés contributed to the reaction

gggipgggekﬁgt?grfﬁglEge?Hf ﬁ%’&é¥h§Qﬁp. r%%&'SEre part in
ontributing to inproved detection sensitivity. F Q.

%ggs%' gggﬁ%gégsqgﬁﬁxgp fé?chkg? % %&%g%%%%graﬁﬂro;ach well

bes
16, a reacticn or interaction between the probe-supported

particles and the analyte is detected. TFig. 28 shows an

electron photomicrograph of such a state that probe-

supported particles are actually positioned con filter pores.

" In the prior art techniqﬁe, wheh a reaction of the
probe-supported particle with the analyte is .detected
within the solution, a part or the whole of the particles
contributed to the reaction is detected énd identified as-
one analyte. By contrast, when the height of the interface
of the solution is lowered to the position bhelow the lower
surface of the filter 18 and detection is carried out in

such a state that the probe-supported particles are located

on filter pores, all the particles contributed to the

.reaction can be detected and identified for each particle,

contributing to improved detection sensitivity. Fig. 28
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particles located on filter pores. The analyte can be
detected by various conventional nethods, and '
gﬁ@ﬁgl s of detection nethods usable herein 5

i"nc ua , but are not limted to, radi oi sotope
detection, fluorescent detection, chem | um nescent

det ection, enzyme | uninescerd3detection, and Raman
detection. In the analysis by these nethods, the
so-called kinetic analysis can be carried out by
varying tenperature 10 or by conducting detection
#PHSt hélel apdeChiohi @by tpdCaAPIEYrSf t9hes Prrber REPPorted
the concentration or amount of the |Iigand contained
parthelapal ytatednopefdéter mperees by anal yzi ng not
only details of the analyte and the presence of a

“1'i gandTheaehed ywiet hcdihebpr dbéchatdalso detaohs obneaohional

15 particle within the wells. Further, in the

sethaliked aopl | cabngebtectdfondsuedt am hktbpascamMable herein

detection or chenilumn nescent detection, preferably,

ihe1edkp st aked it of iivesseb, f oFadusddhbpd h8etection,

chip conprising wells, and the chip independently 20

ENOISFQoLSHE I IAdiatiQn, W Xehf 2L 001 LIeand 1 o,

detectigﬁnﬁofﬁgéteggﬁhn F?Sﬁt.uvﬁéﬁggﬁetcﬁ%% i's taken"2YNe
- he itatjo | ght can be

g%%f r?éesdct‘%]rgt_ a%%égg%%%’ %Ig%gér‘g%ﬁ f&]aect!eé c’ggn]ldo r?'owe r surface

of the.chip. Further,.th detection light can, be _

Get ec B 1ol YA DFihe Rt c6e. 10657598 Syl Facesgrga 1 1ed

| ower surface of the chip. , - _

kinetic analysis can be carried oult by varying temperature

cr by Coﬂducting detection with the elapse of time a

-plurality of times. Further, the concentration or amount

of the ligand contained in the analyte can be determined by
analyzing not only details of the analyte and the presence
of a ligand reacted with the probe but also details of each
particle within the wells.

Further, in the so-called cpticzal detection such‘as
fiuorescent detection | or _chemiluminescent detection,
preferably, the chip is taken out of a wvessel for housing
the chip comprising wells, and the chip independently
uhdergoes irradiation with excitation light and detection
of detection  light. When the chip 1is taken out of the
vessel, the excitation light can be épplied to any cf the
upper surface and lower surface of the chip. Further, the

detection light can be detected from any of the upper
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Since the chip is taken out of the vessel,
deformation of the vessel and the influence of the
éﬁgiﬁé- derived autof | uorescence can be elim nated.

P, since 5 distance to the obj ect is reduced,
the nunmerical aperture NA can be increased in the
optical detection. As shown LA4Fig. 16, when the
vessel is transparent, any of excitation |light and
detection light can be taken out fromthe top and
bottom of the chip without the need to 10 take the
ENrp2ont 2Bf tRE=Ves8yBface ok hilse c@si- the NA val ue
can be increased by mnimzing the thickness of the
transpaiene pltare highowasi n tRikpn 160ahd blfle the vessel,
t hi ckness of the plate 87b. In the chip shown in
#egsrmddidb) odndhkd veell andlSharelhodidarmye adBSothe vessel-
adopted in which, for detection after the reaction,
tbeivgperuyessebrd8icwhtd aanuppeelfibihatetlis FefoNed, since
and, for the |ower vessel 82 with a lower filter on

&@é@@né@eteaﬁﬂk§|§§j@5@ §£r§%@%@e&'§Hﬂe'ﬁhﬁg¥ﬂd£ﬁ aperture

fron1the upper open face for detection.

(o] q%gg{ e ,
ov% gn¥%%%lon ep, f eacﬂ d&?% ¥ﬁ§ sta{e of
|nter [ betmee the rob orted o
partic % %ﬁ%w?he anaﬁyté% ﬁ% Hﬁga éﬁﬁ“?hf%ﬁn%f?%ﬁpareﬂt
about the interaction on basis i s c culatetdtée
HRE oG of i He- 38 D581 185 PH or QQ£+%%Oﬁ EeC§Pa taken

of interaction obtained for
out from the top and bottom of the chip without the need %o

take the chip out of the wveassel. In this case, The NA
value can be increased by minimizing the thickness of the

transparent plate 294 shown in Fig. 16 and the thickness of

the plate 87b.

In the chip shown in Figs. 14 (b) and 14 {c), a

method may also be adcopted in which, for detection after

 the reaction, the upper vessel 81 with an upper filter is

removed and, for the lower vessel 82 with a lower filter on
which the particles are arranged, light is applied frcm the
upper open face for detection.

Explanation will be given about the case where, in

the above detection step, for each well, the state of

interaction between the probe supported on the particle and

the analyte 1s ~measured and information about the

interaction. on a well basis 1s calculated based on the
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each particle. At the outset, for each probe-supported

particle contained in each well, information about
i nteraction between the probe and the anal yte is

asit¥d 5 on a wel | basis. The above-descri bed
various nethods can be used as the neasuring neans.
For exanple, in the case of fluorescent detection,
excitation light such as UV light or visible Iight
for detection is applied to the particles arranged
within an identical well, and a signal such as 10
detfesimiagi dri ghboubt dihvedstipor thE apeireation ofbthéned for
excitation light is detected, for exanple, by a CCD
eamer apaotialél uorescehk tobeseThi Soret dach i predrg+bported
out for each individual particle and the detection
paecedle | sohtkemb§e isuccesshvelws19arriedrothat®bn  about
particles contained in other 15 wells. Next, the data

t RS rabiraidie h g b} BE T ?9’05@ Gl @td ven PI PE€SSisNGreasured
for each well, and statistical standardization is

Gar ra{ ?Qegﬁfit rlc])fa?,r' eacﬁp%affo&pe%?@fikpe{%e@ a%%&ée Slsyhods can

cont ai ne Aé we necessary, t

tajned can _be conmpared with existing data in variqus
05 atbatae the FEBPPE e ron P S Lo B diPatit case
Unlike, for exanple, the optical detection nethod on )
SR udiiosE Yot BRSEEth iy nEConFHEronaP i SERPp a9 UV 1ight
which fluorescence intensity and fl uorescence _
Spedtirfdfilforl ivhe i 199fkeclionate Apasir@dioaddsr diagicles
to the above nethod, SF-1058 136 information for the
AGFBEES! peFi| anpriskes-¢ad t Wehleacmd a signal such as
detection 1light obtained upon the application of the
excitation light is detected, for example, by a CCD camera

or a fluorescent tube. This methed is carried out for each

individual particle and the detection procedure is likewise

-successively carried out for particles contained in other

wells. Next, the data thus obtained are subjected to
cumulative processing for each well, and statistical
standardization is carried out for each data on number of
particles N contained in the well. If necessary, the data
thus obtained can be compared with existing data in various
databases for correction or judgment of the.data.

Unlike, for example, the optical detection method on
a well or cell basis in the conventional biochip in which
fluorescence intensity and flucrescence spectrum for one

well or cell are measured, according to the above method,
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well is obtained, and, thus, the anmount of information

is so large that the sensitivity is inproved. Wen

the distribution of information for N particle probes

i"F 5%t istically processed, quantitative detection

and identification can be carried out. In the

so-cal l ed kinetic analysis iAd3ghich reaction

condi tions such as tenperature are varied, or the

detection is carried out with the el apse of tine a
plurality of times, 10 when, for each particle within

tilng owglalt Lonhéodetbet inoimber afheapaitiel prodesctN orithin each

- pattern is traced with the elapse of tine, analytica

datld whi cdbiarmddr gendp popl, atthen amparanmed r Snlcandtion is
are highly reliable can be obtained. In the present

isaventirgs, BhoEhifse | nedrugke: BNAchiips idpreear.i Si Nghen the
nucl ei c acids as a probe supported on particles and,

a1 29dic @By PBOt €lih rehipS 1CANPILSI NY PLALEIiNS SUGH ASs i
antigens and anti bodi es or chem cal substances

ceachie owLh thesecarakel s suppott ed gn p@fetee@ﬁ%g and

ChIpS in ecular conpounds are supporte
intera on |ns or e like is
gg t 1 the lik

SCré éca ﬁ%%rc%%a f Sﬁgﬁ 08ﬁ5r|3|ng sugar chalns
' t d |
P50, A RS asSR SHBL, reo

chi ps, sugar chaln chips, and cell chips can be '
EBBﬁﬂééoﬂé SB@BeﬁélﬁﬁmﬁﬁéﬁtV§ﬁléE§ grrigs9s £37 Hhroklesection

i mobi lized on the carrier, gene function anal yses;
is carried out with the elapse of time a plurality of times,

when, for each particle within the well, the detection or
tﬁe particle detection pattern is traced with the elapse of
time, analytical data which are large in population
paraﬁeters N and are highly reliable can be obtained.

In the present invention, biochips include DNA'chips
comprising nucleic acids as a probe supported on particles
and, in addition, protein chips comprising proteins such as
antigens and antibodies or chemical substances -reactive
with these proteins supported on particles, chips in which
low molecular compounds are supported and interaction with
proteins or the like is screened, sugar chain c¢hips
comprising sugar chains supported on particles, and cell
chips campfising cells supported on particles.

These DNA chips, protein chips, sugar chain chips,

‘and cell chips can be applied to, depending upon various
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gene expression anal yses; functional proteomcs or

structural proteom cs; functional selloum structura

ggl#ngl di sease anal yses, and clinical tests for 5
ifmng affected conditions for diseases such as

various infectious diseases;_ detection of gene

pol ytypes; sel ection of thei Eeutic drugs accordi ng

to the patient's gene sequence, called tail or-nade

medi cal treatnment or chenotherapy; research for

i nteraction between nucleic 10 acids, proteins, cells

BF RS gaFmeRail g eandTc Hém @rr%po%‘?fg% fungtsar ehzlyses;
for orphan receptor |igands; pharmacol ogical ,
gehreeni gPORSSEPRL Y il SR i tﬁ@@ﬁé@magg pgptecmics  or
cheni cal conpounds for devel opnent of -drugs, called
soricogenbm gs'qtemd at;her fuactbosal ypese lofowser eeatngetural
and 15 the like. Further, conbining specific anal ytes
welbhouspecidisegpiobesncayseeal i zendar i@uisniasshy tests  for
systenms, for exanple, interaction assays such as

é@ﬂﬂﬁﬁ@ﬁ@@yafﬁé@t@ﬁncoﬁhEtlﬁﬂg @éﬁtahﬁeﬁéésebﬁch as various
protein, sugar ‘chain, ceil-ligand assay,

Ix‘%‘ﬁ@@@%ué ' S@QQaéééayde@é‘Qt%‘ﬁyH@ ?éﬁ@ypé!ﬂ%yéés, ?Qelecuon

kinase.. The presenf invention w |l be descried wit

h I '
U Rl 1 R
Ligiteds o thesecFxamples, oty S09%.1%8 LRaMRLE: o

. chemotherapy; research for interacticn between nucleic

acids, ©proteins, cells, or sugar chains and chemical
compounds, and search  for orphan receptor ligands;
pharmacological screening or safety and toxicity screening
for chemical compounds for development of drugs, called
toxicogenomics; and cher various types of screening and
the like. Further; combining specific analytes with
specific prdbes can realize warious assay systems, for
example, interaction assays such as immunoassay, protein-
DNA, and protein—protein, protein, sugar chain, cell-ligand
assay, receptor-ligand assay, and enzyme assay such as
kinase.

The present invention will be descried with reference

to the following examples. However, it should be noted

that the present inventicn is not limited to these_Examples

only.
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Preparation of filter and rib by electroformng 1.
Preparation of filter A resist THB-11ON (tradenane:
g@Qﬁ%%%tured by JSR 5 Corporation) was spin coated
nto a stainless steel substrate (SUS 304, dinension
120 mm x 120 mmx 1 mmin thickness) to a thickness
of 5 m and the coating was ‘pfebaked on a hot plate
at 120C for 5 min. After the prebaking, the coating
was exposed in a predetermned 10 pattern formusing a
mask aligner M 3LDF (tradenane: manufactured by

M kasa [ESFPFP)-eatJan exposure of 400 m)/cn? so t hat
non- el ectropl ated parts remai n unrenoved. Devel opnment
pigredpitied odt fWlthAraaddveibpbrigesor by bprnpng23 |
(tradenanme: ‘manufactured by JSR Corporation), 15
flol Powedrbyiposbfbakihgron a hot plate at 90C for 5

mn. Next, the SUS substrate which had been. patterned

usi ng mher¢essst THB1IILEON wagapkaced:i manniLkehired by JSR
sul famate bath (conposition of bath: 700 g/liter 60% :
DbekBlasibhamate s st Ooax &t | i 4@fo Ni gkekthREAMkEe, steel
35 g/liter boric acid, 20 1.5 g/liter stress

, 2.5, mMLLiter .pit ng i t .

Legulater gﬁpkﬁ%b @%h%ﬁglgﬁd 1b2%r%}ﬁ%‘ L1 Ve Agent ) do me in

mal nt'ar ned ath tenpérature 5

TR URRLAe AUt amL oo fhed 3% LRl iDfeing o

Under . t hese conditions, direct current was agﬁlied for
BHeREkeE59™M 38 MH tBLRBF M nteRét £PFmhabify a After the

thi ckness of 5 pm a |, . .
prebaking, the <coating was _exposed in a predetermined

pattern form using a mask aligner M-3LDF (fradename:
manufactured by Mikasa Corp.) at an exposure of 400 mJ/cm”
50 that non-electroplated parts remain unremoved.
Development was carried out with a developing solution
PD523 (tradename: manufactured Dby JSR Corporation),
followed by post-baking on a hot plate at 90°C for 5 min.
Next, the S8US substrate which had been patterned
using the resist THB-110N was placed in a nickel sulfamate
bath (Composition of bath: 700 g/liter 60% nickel sulfamate
solution, 5 g/liter nickel bromide, 35 g/liter boric acid,
1.5 g/liter stress regulator, and 2.5. ml/liter pit
preventive agent) maintained at pH 4.0 to 4.5 and bath
temperature 50°C. The voltage and current'weré regulated so
that the current density was 1 A/dm® at a voltage of 7 V.

Under these conditions, direct current was applied for 30
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m ni mum pore dianeter of 3 m and a m ni num pore
spacing of 7 m After the electroplating, the
@ _ﬁ%%%forning sanple 5 was imrersed in a resist
stripper THB-S1 (tradenane: manufactured by JSR
Corporation) with stirring for 30 mn to peel off the
whol e resist to prepare a fil'eér. 2. Preparation of
rib The above procedure was repeated to stack a rib
onto 10 the nickel filter prepared by the
el ectroform ng, thereby preparing a filter with a
Filp. Fhefeim ﬁa§1$%kﬁkdfygﬂegavéngsﬁanthéﬁkve@ﬁeOiaﬁ% pm, &
apparatus and el ectroform ng conditions as those used
A N hamp peypar atiisoretofr the Bi ker andexcepinitrah phee spacing
t hi ckness of the rib was 50 pm (filter 15 thickness: 5
pf) 7 bm.order to formthe rib having this thickness,
a resist THB-220N (tradenanme: manufactured by JSR
Cor por atten) thas spenteopl etdingndthbhe €patt Ngro@Bing sample
exposed at an exposure of 650 mJ/cnR. Further, nicke
phat | Agmwasegar fihedz0Uutrckok 5 BErE?pEQr Mraps@1m thirekenane :
20 nickel plating film [Exanple 2] Preparation of

| i by chj iy C f.er i i d :
T e Pa o o T T e 10EE A0 R T ek o 190 mi

l:%“ﬂ:@% &Efa‘gﬁgaﬂﬁélgaggéf‘s:ﬁ uﬁgdplbé/pa]lsg a filter.

2. Preparation of rib

The above proéedure was repeated to stack a rib onto
the nickel filter prepared by the electroforming, thereby
preparing a filter with a rib. The rib was formed under
substantially the Same apparatus and electroforming
conditions as those used in the preparation of the filter,
except that the thickness of the rib waé 50 um (filter

thickness: 5 pm). In order to form the rib having this

thickness, a resist THB-220N (tradename: manufactured by

JSR Corporation) was spin coated, and the coating was

exposed at an exposure of 650 mJ/cm?®. Further, nickel
plating was carried out for 5 hr to form a 50 pm-thick
nickel plating film.

[Example 2]

Preparation of filter and rib by etching of silicon wafer

wilith oxide film

1. Preparation of filter
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Cor poration) was spin coated using a spinner (CLEAN
TRACK MARK 8 (tradenane): manufactured by Tokyo

E b ﬁn Limited) on a 6-in. silicon wafer

thitCRAess: 2 ~im) with an oxide 5 filmat 3300 rpm
for 30 sec. The coating was dried on a hot plate -
(CLEAN TRACK MARK 8 (tradenadg? manufactured by Tokyo
Electron Limted) ) at 90'C for 60 sec to forma 0. 86

-Wthick resi st fiIm This resist filmwas exposed

using a reduced ect| on exposure system

NSR- 228Si 19®i§tr a h st ur @gmfagitkeRd by ISR
CORPORATI ON, NA = 0. 57, SI grra = 0.60) at an exposure
6brocabmGhH 1660 gwiet apatdd SuantiHa58pimsec, (AWEAN TRACK
paddl e devel opnent was then carried out with a

Hav#l epi(ngasehuinEon maﬁaSABtﬁtéadByamekyﬂaEQEQQEUﬁedlmlted)
by JSR Corporation) at 23" C for one nmin. Next, water

washi ng-was 19;e8hr heGQut %ﬂclrﬁ el sec, o fglh o‘eﬁ‘%hbyan oxide

drying to forma resist pattern. CF4 plasma was

@PPH'%@'?B@U‘E&E wRde 5o & resist = ?Eﬁhsr%ﬁg dried on a

[imthick: S|I|con wafer with an OXIde nmusing a

. S egre t hen V.
BRSSP o
ﬁ% E ahelght of 2 ~tmand the follow ng pore
PEHRt Breg H p&iPdtepdei AG ﬁ&dcbéeﬁ 8 s it tHerm a 0.86
oxide film 04/08~Lm 0.8/0.8 ~Lm 2.8/1.0 ~Lm
pngrplek rasiotgf 18- Wiy 4resigtm Tilmoras oexpaged using a
4.0/2.0 pm 4.0/4.0 ~tm 4.0/6.0 ~tm 4.0/8.0 p~m
B5dypsd BRI 8ChiOn 0SKPOBUDE 45D healidR828PB1H2k (tradename:

manufactured by NIKON CORPORATION, NA = 0.57, sigma = 0.60)
at an exposure of 0.4 umC/H 1000 msec and 0.8 umC/H 580
msec, and paddle develcpment was then carried out with a-
developing solution PD523AD (tradename: manufactured by JSR
Corpbration) at 23°C for one min. Next, water washing was
carried out for 20 sec, followed by drying to form a resist
pattern.

CFys plasma was applied in an RIE mode to the resist-
patterned 2 pm—thick silicon wafer with an oxide film usiﬁg
a plasma etching apparatus. The resist was then removed
witﬁ 0, plasma to prepare a filter in which filter pores
having a height of 2 pum and the following pore diameter and
pore spacing had been formed in the oxide film: 0.4/0.8 um,
0.8/0.8 pm, 2.8/1.0 um, 2.8)2.0 wm, 2.8/2.8 um, 2.8/4.0 um,

4.0/1.0 .pum, 4.0/2.0 pm, 4.0/4.0 pm, 4.0/6.0 pm, 4.0/8.0 um,
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2. Preparation of rib A resist (THB-151N) was spin
coated with a spinner (spin coater 1H DX2
%gr_iﬁg %arre): manuf actured by Mkasa 5 Corp.) at 1700

mTor 20 sec on the filter inits side renote from
the treated side. The coating was dried on a hot
plate at 120C for 5 nin to fefma 40 gmthick resist
film This resist filmwas exposed using a one-to-one
projection aligner MA-150 CC (tradenane: manufactured
by 10 SUSS M croTec KK), and paddl e devel opnent was
BhEM 2c&r Hited 8 -Qut - Ri th, aaddvel 8PPng 8ol uti on PD523AD
tradenanme: manufactured by JSR Corporation) at 23C

or Pggregetiocgubsegalnt |y, water washing was carried
out for 30 sec, followed by drying to forma resist
patt er A. rdsi SF6 (PERshalNAS wappl seth | poane® Wintddeat gpinner
the resist- patterned 440 pmthick silicon wafer with
agpaxi decktem USSP a (plrasemaeikchi Nngaappacattsd The Mikasa
resist was then renoved with 02 plasma to prepare a
sblbCon Maf eno thm Weld sohavkng ¢h hehe BavikBe ain its side
hei ght of 440 mand a 20 dianeter of 500 pm formed in .
LhRosE! 1GoR, Qﬁgst%@%%gytf?&%sh @8@'%d¥%fﬁ‘”dé§ dried on a

we

prepare a chip wt s In 10 mm square.

LSRR Sl A PR 100 PLRREd DN Sl 100 BOVIRC cociec
?Xl%qltrgﬁismafeégé%” %??m.rﬂgs exposed ﬁsing a one-to-one
projection aligner MA-150 CC (tradename: manufactured by
SUSS MicroTec KK), and paddle development was then carried
out with a .developing solution  PD523AD (tfadename:
manufactured by JSR Corporaticn) at 23°C for 90 sec.
Subsequently, water washing was carried out for 30 sec,
followed by drying to.form a resist pattern.

SF¢ plasma was applied in an RIE mode to the resist-

. patterned 440 pum-thick silicon wafer with an oxide  film

using a piasma etching apparatus. The resist was then

removed with 0; plasma to prepare a silicon wafer with

wells having a hole having é height of 440 pum and a

diameter of 500 pm formed in.the silicon. This was cut

with a dicing saw to prepare a chip with 28 wells in 10 mm

square. |
[Example 3]

A solution prepared by diluting bovine serum with PBS




10

15

20

.chip prepared in Exanple 2 having a filter pore

di anmeter of 4.0 pmand a pore spacing of 2.0 m was

prOV|ded The chip was set in the vessel shown in

Efgl0P8 (b). A tube was set 5 in the upper lid, and a

tank containing the diluted solution of bovine serum

was connected to the other edd2 face of the tube. The

hei ght of the tank was set so that a differentia

pressure of 4 gf/cn2 and 18 gf/cn2 coul d be provided.

The diluted solution of bovine serumwas flowed 10 to
tkaobbhede parftteirndt ke ldiey Vmssed, tamdst Wesdidnavgdied. The

sol ution of bovine serumwas di scharged fromthe | owner

Ehdp pmephecHowner Exespék. 2Theviehati dashiep petrse el st e r of

total discharge anmobunt and the discharge tine is

ghownni Aok g %Qe é?)a%ll%\@n d A he g %éq%réﬂedéﬁmu%e chip

of di scharge ron1 5 the filter was subsStantially

ganpstant jnaffde QULLRY Lhewreval ua b'oﬁepq&iod neififRetns set
cl oggi ng nor breaklng occurred. Exanp e 4] The sane - :

%ﬁ;:&cﬁgo %t [ ons ‘of V\QTEI gaEE)gLﬁa% am?tner Gﬁﬂgl%g:%lt 6illuted
h diff t_f t h
%@?é%%%d“?nﬁb?ﬁﬂe&%. FRITERT A pPRKEoT e ok 18 Gt/ e <0
t h d
?Fe PEoPbeokREe: hoharkr LAl aieiﬂear”zazaksr«ﬁ%a%“@% sp. that a

result it mas found that, in FI% in regio
s&léﬁeafLeB@lahsp(rﬁ@ﬁ@ﬁ"eca@faﬁergm@n | & tlﬁangﬁ/f)%l @‘Pﬂéld be
filter was |likely

" provided. The diluted solution of bovine serum was flowed

to the filter part in the chip vessel, and the diluted
solution of bovine serum was discharged from the lower lid
in the lower vessel. The relationship between the total
discharge amount and the discharge time is shown in Fig. 30.

As shown in the drawing, the amount of discharge from
the filter was substantially constant, and, during the
evaluation period, neither clogging nor breaking occurred;

[Example 4]

-The same test as in Example 3 was carried out, except
that eight combinations of chip pore diameter and pore

spacing, which are different from those in Example 3, were

used and the differential pressure was 18 gf/cm®. The
results are shown in Fig. 31. In this drawing, a/r
represents the numerical aperture of the filter. As a

result, it was found that, in Fig. 31, 'in region A




to be clogged, and, in region B (nunerical aperture:
nore than 60%, the filter was broken. Thus, when the-
ﬁggﬁ@igal aperture was 10%to 60% neither clogging

r 1BP8aking 5 occurred. SF-1058 144 CLAINS 1. A
bi ochi p characterized by conErising a well(s)
.having, at its bottom a filfér conprising straight
pores 5 with a uniformdianeter arranged at uniform

‘pore spacings. 2. The biochip according to claim1,

characterized in that said filter has a thickness of
inpBedcad BPeTRETBE ocliSs &d@dr di0td rt otked afhideBrvas likely

- characterized in that the open area ratio of the

£Pl ber dloopedl5 20d60%% 4egthe Bi oghimpe ool dipgriwre: more
any one of clainms 1 to 3, <characterized in that the
shehaééspf the filter wasforokdn.ofTsuk} cahehi thai apmerical
or alumna. 5. The biochip according to any one of

ebartBrd twas, 1085 chbar@wder hzedhby COMPHESRAY dr breaking
plurality of said wells provided integrally wth each
ethefre®. The biochip according to any one of clains 1

to 4, characterized in that said well is singularly

provi ded. 7. The biochip according to any one of

claims 1 to 6, 20 characterized in that a reinforcing

rib part is provided on the upper side or |ower side

of said filter in said well. ' '




10

15

20

8. The biochip .according to claim7, characterized in
that said reinforcing rib part is of an integral type
provided with a plurality of through--holes. SF-1058
$451958The biochip according to claim7 or 8,
characterized in that said reinforcing rib part is
joined directly to said filtted. 10. The biochip
according to claim7 or 8 5 characterized in that
said reinforcing rib part is formed so as to
continuously extend fromsaid filter, said
reinforcing rib part and salchmi$ter being forned of
an identical material. 11. The biochip according to -
any one of clainms 1 to 10 10, characterized in that a
nonporous part free frompores of said filter is

provided an Hhe-R9ht QM0 sad M | biN @mprising a well(s)
predeterm ned width fromthe periphery of said well.

%%Yigﬁ? thcf{§ gSEQBHing g%g%@@‘%%ﬁl%}§&ﬁ&n§t§a£§%t pores

aracterized rn that i T st r"1s provid

atcbhe .18 bottamof the vell(s) and.a sscond filter ;. .
I's provided oh the™srde dpposfre to tha PTTse T Ither-m9s:

so that th L I s sandw ched between said fjrst ,
Sod catondBel Breriip1atcata hrobh: Flatkordi FhofackRpLzed in
one of clainse 1 to 12, characterized in that a
thspersidniwitRrphebea stippoltneds 20 par £¢ cl @gi sper sed

therein is placed in said well(s). 14. The biochip
accor déng t?h%labh@QB}pchaKaEﬂéhHZEd toe claim 1 or 2,

characterized in that the open area ratio of the fiiter is -
15 to 60%.

4. The biochip according to any one of claims 1 to 3,
characterized in that the surface of the filter is formed
of silica, titania, cor alumina.

5. The bilochip according to any one of claims 1 to 4,
characterized by comprising a plurality of said wells
provided integrally with each other.

6. The biochip.according to any one of claims 1 to 4,
characterized in that said well is singularly provided.

7. The biochip according to any one of claims 1 to 6,
characterized in that a reinforcing rib partlis provided on
the upper side or lower side of said filter in said well.

8. The bicchip according to claim 7, characterized in
that said reinforcing rib part is of an integral typé

provided with a plurality of through-holes.
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in that the ratio between the di aneter of said

particles and the pore dianeter of said filter is
Egtéb l.e ‘dianmeter/pore dianmeter = 1.1 to. 2.5,. and

[ Srticle SF-1058 146 di aneter and said por e
spacing satisfy a relationship represented by
formul a: particle dianeter <lfére spacing < particle
di ameter x 10. 15. The biochip according to claim 13,
characterized in that the diameter of said particle
and the pore dianeter and pore spacing of said filter
satisfy-a relsati OrSANPP r epreehtist byof ordhaa®r 7 or 8,
particle dianmeter > pore diameter + pore spacing/ 2.
tharfkdepiioedi praddoydi agldo reflaifere3ngchrabaciar zéd Joined
10 in that said well contains a dispersion in which
proketlguppostied pattéecles having at | east. one
identification neans for providing probe
i dentifibcat iter | dosdmihon zkeasrdeagn dicspecsedm 17. cor 8,
The bi ochip according to claim16, characterized 15

ERathatesaibdgi dantdfdicaki ol Ransck-einl h8BStpORe is formed
neans sel ected from col or, shape, dianeter and gene

- §gquencejn céﬁ%?nﬁ&f}@?'gfum%% %%Sdlg%ﬁli Clsgidlsfi?ﬂgri,n said

brochip according to c r ;  Ccharacterize
. i, - 0 i cl
LRRbABLPLH Sy B S YRR o0 BEA) e o an
L%en i.fication in{ornation inall of said
FaeREEFRLaR bRl

11. The biochip aécording to any one of claims 1 fo
10, characterized in that.a nonporous part free from pores
of said.filter is provided on the bottom of said well 1n a
predetermined width from the periphery of said well.

12. The biochip according to any one of claims 1 to

11, characterized in that a first filter is provided'at the

bottom o©f the well{s) and a second filter is provided on
the side opposite to the first filter sc that the well{s)
is sandwiched between said first and second filters.

13. The biochip according to any one of claims 1 to
12, characterized in that a dispersion with probe-supported
particles dispersed therein is placed in said well(s).

14. The biochip according to claim 13, characterized
in that the ratio between the diameter of said particles
and the pore diameter of said filter is particle

diameter/pore diameter = 1.1 to 2.5, and séid particle'
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pro

means are contained in an identical well and said

wells are identical to each other in said probe
igggégéication information for a plurality of

5 upported particles SF-1058 147 contai ned

therein. 19. The biochip according to claim116 or 17,
characterized in that a pluraffty of probe-supported
particles which are identical to each other in probe 5
identification information in all of said

identification neans are contained in an identica

@errehfl sd wetld @ere disRerient FRdmsddch 2ot ﬁ@#arhonshlp
said probe identification information for a plurality
oerpeobetsdppsr fedrpanti daed lcdenttaioread arhet abgre 18pacing <
20. The biochip according to claim16 or 17,
rhataclerdzsdetarthatOa plurality of probe-supported
particles which are different fromeach other in probe

i denti{scarthenbiipkermatdiddidingaitd atldBasi3pneharacterized
identification nmeans are contained in an identica

w8l thandtde gabflevel! srasgihdgptteal et On8a6R0LBEE HRameter
construction of said probe identification information

éﬂdg‘éloﬁé”es 5@3%‘ fbfat%é{rh Means for %ﬁ%é?a'é t¥e95tlonshlp

supported “particles containe

P&B?Eggngggﬁ%?.?g¥ﬁ8 % a#”%é?gg%p%g?m%ggr ?%Q?Eeﬁiéﬁgter +

whi ch are. dif erent from each other in probe
pore spacing/

16. The biochip according to claim 13, characterized
in that_said well contains a dispersion in which probe-
supported particles having at least one- idenfification
means for providing probe identification information has
been dispersed.

17. The biochip according to claim 16, characterized

in that said identification means is at least one means

selected from color, shape, diameter and gene sequence in
said probe—supporﬁed particle.

18. The biochip according_ to c¢laim 16 or 17,
characterized in that - a plurality of probe-supported
particles which are identical to each other in probe
identification  information in _all 0f said identification
means are contained in an identical well and said wells are
identical to each other in said probe identification

information for a plurality of probke-supported particles
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identification information in said at | east one
identification nmeans are contained in an identica
g%Llogﬁd' said wells are different fromeach other in
nefricti on of SF-1058 148 said probe identification
information in at |east one of said identification
means f or a plurality of préle- supported particles
contai ned therein. 22. A hioc hip kit characterized by
conprising: a 5 vessel; and a plurality of wells
formed inte%raILy wth each other or a single well in
&&€dfding to any of clains 1 to 21 housed
in or connected to said vessel. 23. The biochip kit
accordilfig t dhel aibmoZ2ip charcaetding zeb | ncid@t sabd or 17,
vessel is formed integrally with 10 said well (s) 24.
Therbicoehiipeki t iaccatdiing 40 plarar22y eklar aglo@fe-zetbported
in that said vessel is fornmed i ndependently of said
pekk(8)les25whThe bheshi pidkhtiegcoreh ngdd amtfr in probe
claims 22 to 15 24, characterized in that said vesse
h 8eREQYH d8d i Wht Nin MBI iS)or £ O heSPPNAIRY L0: 8 alfdntifrication
well (s) in said biochip. 26. The biochip kit according
Lm.2 - cterized i hat thr h-.hal.e_j
%ggg%dégga?"?ﬁ%%%gt LET LRSS A i0an repd P ALt 1s are
\ .20 27. The hiochip kit _according to cl.ai m25. ;
é?ﬁgggenghaggg?eﬁF%’d Pﬁhﬁﬁatlgaiﬁab oéﬂﬁﬁmhn&%§gﬁ&%lcatlon
XS gg&agggn. for a plurality of probe-supported particles

contained therein.

20. The Dbiochip according te claim 16 or 17,
characterized in that a plurality of probe-supported
particles which are different from each other in probe
identification . information in said at least one
identification means are contained in an identical well and
said wells are identical to each cother in construction of
said proba identification information in all the
identification means for a plurality of probe-supported
particles contained therein.

21. The biochip according to c¢laim 16 or 17,

characterized in that a plurality of probe-supported

particles which are different from each other in probe

identification information in said at least one
identification means are contained in an identical well and

said wells are different from each other in construction of
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connected to each other so that the corresponding

wells are connected to each other. 28. The biochip

Kit cording to any of clains 22 to SF-1058 149 27,
@ﬁéﬁi%@erized in that said vessel conprises a

plurality of plates stacked on top of each other,

said plurality of plates beild§ each selected from

plates with a through-hole and plates free froma
through-hole. 5 29. A biochip kit characterized by
conprising a plurality of biochips according to any

6fRiel avrabe idenrltifivhachonr d ndommedtiod tion eath lotawdr one of
so that the corresponding wells are connected to each
sther . i3@ntiHe chitaohi p reansacctrdi ng tplanylofycl afns probe-
22 to 10 29, characterized in that the flat part
Bu@ybdeddopatheclbewepnendnefi therwehl side part in

said biochip is connected directly to the flat part

provi ded omt he dipey kard @BaEQEt@@EEeé'QQEPQ&hlﬂlslng a
sai d separate vessel or said separate bi ip SO

Lheswell s, afe, ngﬂ[}?%ﬁ%§ °o%ag»?he1fsgi %F}g\Sd 3ﬂn1—2%§‘§a11y with

biochip kit acc to any
i.on n cancave

SaPRoSHAEL“ SR enst sV Lo R BRR, badhbaR ehe“dpgar to o

d wel . side rt in said se arate ves or
SR e e B8 2 GeRa p s Cr oo s PeR kS e id edlen.
positioni ng convex part |nto whi ch a concave part
provi déd- on tife uppeFhéRrd ofifhe aggiqrding to  claim 22,

characterized in that said vessel is formed integrally with
said wellis).

24, fhe biochip kit accérding te claim 22,
characterized in that said vessel is formed independently
of said well(s).

25. The biochip kit according to any of claims 22 to

24, characterized in that said vessel is provided with

well (s) cerresponding to said well(s) in said biochip.

26. The biochip kit according to c¢laim 25,
characterized in that a through-hole is provided at the
bottom of Said‘well(s) in said wessel,

27. The Dbiochip kit according to claint 25 or 26,
characterized in that said biochip anﬁ said wvessel are
connected to each other so that thé corresponding wells are
connected to each other.

28. The biochip kit according to any of claims 22 to
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side part in said separate vessel or said separate
biochip is to be fitted is provided on the | ower end
g%_&ﬁs well side part in said biochip. SF-1058 150
Brocess for producing a biochip according to
any of clainms 1 to 21, characterized by conpri sing:
providing a plate having a stftcture of at |east two
| ayers different fromeach other in conmposition of a
material 5 constituting the |ayer; subjecting said

Elate to pattern etchln% fromits one side to the
8un65ﬁ93%5?ﬁééﬁdtﬁ@ the ﬁé&@rgeﬁée#oﬁﬁﬂar&éﬁﬁ a plurality

'holﬁa and subjecting said plate to pattern etching
EYEE

PEo otf@cisideon oteheohowadar o Heteedrld helewplity of
| ayers to formfilter pores, thereby preparing a 10

bilethi pbednpr iesichg s welteds)fmnd wldtidd ewitionaethedugb-hole
each other. 33. A process for producing a biochip
andoplengs t ore@nyrom &l BhdudhtioPd, characterized in

that silicon wafers are etched to prepare a filter, a

rib, amg aaelpioich arie  1hdrhen Stiacked en E@ﬁEQESLng a
each other. 34. A nethod for operating a biochip

ﬁﬁ@féﬁi@y'é%dBﬂBéHEHs Laca-BiRghtp Kid EOE?hEﬂstq to 21

any of clainms 22 to 31 conprising sald vessel and

ﬁﬁighbépgh%ﬁhneéeég ggsggk% ?%ﬁ%rg nggg the correspondlng

I'ndependen sai d "birochi
tion is placed F%Sal sel and said mell(s) in

@%} ° BT OEHT ST ve? t Feaft ¢ in said

30. The biochip kit according to any of claims 22 to
29, characterized in that the flat part provided on the
lower end of the well side part "in said biochip 1is
connected directly To the flat part provided on the upper
end of the well side part in said separate vessel or said
separate biochip so that the wells are connected to each
other. |

31. The biochip kit according to any of claims 22 to
29, characterized in that eithér a positioning concave part
into which a convex part provided on the upper end cf the
well side part in said separate vessel or sald separate
biochip is to be fitted, or a positioning convex part into
which a concave part provided on the upper end of the well
side part in said separate vessel or salid separate biochip
is to be fitted is provided on the lower end of the well

side part in said biochip.
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solution to bring said solution in said vessel into
contact w th said probe-supported particles and/ or
solﬁ n within said well(s). SF-1058 151 35. A

d5f or operating a biochip kit, characterized in
that the interface of a solution contained in said
vessel in a biochip kit accotfPng to any of clainms 22
to 31 is vertically noved to bring said solution in
said 5 vessel into contact with said probe-supported
particles and/or solution wthin said well(s). 36. A
met hod3£er foperaceny &obi autiuding acldcattier i zecbiding to
that, in a biochip kit according to any of clains 22
a0y31oéowpﬂb§msg gai dovegsel tbmrhateirngedal dylOcomprising:
bi ochip therein, a pressure differential is created

bebw@amngsalﬁlﬁeésﬁbvﬁﬂg sakdrghiprer obetweeBaput U@b layers
wells in said chip to cause contact of a liquid with

gakdepEpbe- SHRPOILtd @@Eéf0|%1mkbﬂbgs§%h@nme$f a material
transfer of a liquid between s, or both of them

één§€lt£%EH&hQ§mJ°£ ?@fra%hggﬁ%tgb%Chéglgl 1a5Fntx) rattern

characteri zed ochip kit ac
I 78, 22 to 31 g, sai d, ves
BT S PE S S ShferE Thad At echqen Fre two
eated between sali and a i d chi or
FATeLs Crar raRRna sl ol E gk fndpsaid, chip o betueen . ¢,
quid with said_probe-supported. particles within
E%Fﬁeﬁ%l?F%?lngr5ﬁ%$e%t%fOgh?¥qéﬂﬁebEPmé€ﬁ boundary between

the two layers to form filter pores, thereby preparing a
biochip comprising a well(s) and a filter connected to each
other. |
33. A process for producing a bioéhib according to

any of claims 1 to 21, characterized in that silicon wafers
are atched to_prepare a filter, a rib, and a well which are
then stacked on top of each cther.

| 3. A  method for operating a biochip kit,
characterized in that, in a biochip kit according to any of
claims 22 to 31 comprising said vessel and said biochip,
said vessel being provided independently of said well {s) in
said biochip, a solution is placed in said vessel and said
well(s} in said biochip i1is vertically méved in said
solution to bring sald solution in said vessel info contact
with said probe-supported particles and/cr solution within

said well (s).
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wells, or both of them 38. The nmethod for operating a

bi ochip kit according to any of clainms 34 to 37,
characterized in that the SF-1058 152 solution wthin
§§1&%U%%sel is brought into contact with said

pr obe- supported particles and/or solution within said
wel | (s) to performm xing, diffflusion, reaction,

separation, or washing of contents within said

bi ochip. .S 39. The nethod for operating a biochip kit
according any of clainms 34 to 38, characterized in _
that ad5i-denbi caretdrdd yt €91 | MOCGAGERE | nto dakdCWer | kil
in said biochip. 40. The nethod for operating a
wheatiqrekiizedcdor dhag the timtanfagfe claiarsddattieprggontained
characterized in that analytes .introduced into

nespecid weeawedll sird e seldehipchip aceordingi tberent of claims
fromeach other. 41. A nmethod for reacting a target

cont rad iish vart ieRahyt eoMddh @ pabey sehar aetiertiized in said
by conprising the steps 15 of: placing specific

PRl esnth Salt el | 9:0h Sabdy DhAGL AL IS particles

according to any of clalns 22 to 31 to constitute a

%ﬁ'd‘? %C%%ﬁ%ltﬁgnt Qi ElnOsa i L4al s ](§ to 21; introducing

e-'cont ai ni'ng 56 ut Ion |n 6 said 20 wells in
sald bI%ChIpAtO br.i Q%ith%f%VSt%%EE%tiﬁgh a stq.:)lochlp kit,

characterized in that, in a biochip kit according to any of
claims 22 to 31 comprising said wvessel for housing said
biochip therein, a pressure differential is created between
said vessel and said chip or between mutual wells in said
chip to cause contact of a liquid with said probemsupported
rarticle withir said well, tiansfer éf a ligquid between
wells, or both of them.

37. A method for operating a biochip kit,
characterized in that, in a biochip kit accerding te any of
ciaims 22 to 31 comprising sald vessel connected to said
biochip, a pressure differential is created Dbetween said
vessel and said chip or betwesen mutual wells in said chip

to cause contact of a liguid with said probe-supported

" particles within said well({s), transfer of a liguid between

wells, or both of them.
38. The method for operating a biochip kit accerding

to any of claims 34 to 37, characterized in that the
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that said anal yte can cone into contact wth said

particles wthin all the wells; and vertically noving

said wells within said solution contained in the

vessd®%f said biochip, or vertically SF-1058 153

noving the interface of said solution contained in the

vessel of said biochip, or applying a differentia

pressure to circulate said solution present within or

outside said wells to react said target contained in

said analyte with 5 said probe. 42. A nethod for B/ F

segartdcinorwigfhia t apgét vasemlanis ahabyukl chdractentaetd with

by conprising the steps of: placing specific particles

isia islaipd-ovel-ssipipo ré@idd paritactige iandy i tsacebicdhngitbin said

any of clainms 22 to 31 to 10 constitute a chip

aeqor(@ingot @eafyrof nGhaind® 18 fFs2dh, | RekeaUSnNY s@paration,

anal yte-contai ning solution into said wells of said

bi-oghisRihg BEI Rgntharsystemibossugh-postate that said

anal yte can cone into contact wth said particles

wi t hi n,al | e Ll ss ; ing t j - t P
3% TP meel A R T BB R fRgording

interface ution he pos

interface of sai.d solytion is, below the | urface
5P ARG 111t &S n botbomebt  CH R UEPT T e erbva Tt @8

sai d anal yte remai ni.ng unreacted with the probe , ,
ZipHsTral P RE harty ol BEF PO ar L HITEabRCBr Mebl sainy said
wel l's; and

biochip.

40. The method for operating a biochip kit according
to any of claims 34 to 38, characterized in that analyvtes
introduced intc respective wells in said biochip are..
different from each other.

41. A method for reacting a target contained in an

analyte with a probe, characterized by comprising the steps

-of:

placing specific particles. in said wells of said
biochip in a kit according to any of claims 22 to 31 to
constitute a chip according to any of cléims 18 to 21;

introducing an analyte-containing solution intc said
wells in said kiochip to bring the system to such a state
that said analyté can come into contact with said particles
within all the wells; and

vertically moving said wells within said solution

contained in the wvessel of said biochip, or vertically
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i ntroducing a washing liquid into said wells in said

bi ochip, circulating said washing liquid through said
vessel into said wells in said biochip to introduce
S$8rdO>fashing liquid into said wells in said biochip

and SF- 1058 154 di scharge said washing liquid from

said wells in said biochip, ah# discharging said

washing liquid fromsaid wells, whereby substances

ot her than the probe-bound target are renoved by

washing. 5 43. A nethod for fractionally isolating a

mavgey ithe anrdealiptce, cofiarscitder spédthpncoopnisimgit he the
steps of: placing specific particles in said wells of
sakdelbbochhpdi Biackiip, aceorgbngihe al dimrd3@earidl poOessure
constitute a chip according to any of clains 18 to

23, 1@ cunkredus ng §@1@@§6ﬂt§r§98hﬁlWﬂﬂlﬁﬂﬂdﬂl§@téﬂﬂ@ said
said wells of said biochip to bring the systemto

%H?TsatétQE%cg 1§atgrﬁ$@|¥5ﬁtgﬁﬂeaow%'§%fﬁcgﬂ£f§ﬁe with
h said particles In al owering

%E g g?é of the interface of said solution 15 until
position of the interface of said solution is

‘belom1 g mé?%g%g% E%V% %%Fég%ﬁﬁéé%igﬁe thﬁﬁ?%&&?”%rom an

unreacted Wi th the probe supported on the particle
FP%%¥RF{h?%a%%%FeB%Ze%a?H %@W@%&S%ﬁﬁuFﬁ$oﬂﬁ%@%93%

washing liquid into said wells in said o .
placing specific partlcles in said wells 1in said

biochip in a kit according to any of claims 22 to 31 to
constitute a chip according to any of claims 18 To 21;
introducing an analyte-containing solution into said

wells of said biochip to bring the system to such a state

"that said analyte can come into contact with said particles

within all the wells;

lowering the height of the interface of said solution
until the position of the interface of said solution 1is
below the lower surface of sald filter at the bottom of
said well to remove said_analyte remaining unreacted with
the probe supported on the particle from within each of
said wells; and

introducing a washing liquid into said wells in said

‘biochip, c¢irculating said washing liguid through said

vessel into said wells in said biochip to introduce said

washing liquid into said wells in said biochip and
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bi ochip, circulating said washing liquid through said
vessel into said wells in said biochip to introduce

said washing liquid into said wells in said biochip
ahdlO8Pscharge said washing liquid fromsaid wells in

sai d SF-1058 155 bi ochip, and di schargi ng sai d washi ng
liquid fromsaid wells, wheteby substances ot her than

t he probe-bound target are renoved by washi ng; and

fitting a concave part, a convex part, or a snooth 5

part, provided on the |Iower end of the well side part

Of sclaadgbi osdig, vausdhiamccohvexipar from comtdvergddst , ior sald
a snooth part, corresponding to the concave part,
showekppardnd ofissmzeigingar taiid saikehbhechiipuipr ofirded said
on the upper end of said vessel, together, and then

- w811 9dughRgeBySEnBEaLhAYs 10tREenthsal uhe0BrbpEObsahd target

wel I's of said biochip, whereby said target in said

apal yLe-vsqi sl ptedifgomsaid particle and is

transtferred to said wells of said vessel. 44. A nethod

for detectin j i £yYIng. i hter ' bet :
R A S L e
characteri zed by conpri si the steps of:.. placin .

Shatrt e par tret as TR S PerreSh ] Fndi SR 9 o

kit accordjng to any of clains 22 to 3.1t

const iRtAERI cHIRFAddST dPAG 6 &Ry oF Faids Vel i of said
i ntroduci ng an anal yte-containing solution into said .
DGl sinf askild BICGERIFpREo Hor i Hpithe B y_¥ efd t BOstigRSa tute
state

a chip according to any of claims 18 to 21;

introducing an analyte-containing solution into said
wells of said biochip to bring the system to such a state

that said analyte can come into contact with said particles

"within all the wells;

lowering the height of the interface of said solution
until the pdsition of the interface of said solution 1is
below the lower surface of said filter at the bottom of
said well to remove said analyte remaining unreacted with
the probe supported on the particle from within each of
said wells;

introducing a washing ligquid into said wells in said
biochip, c¢irculating said washing liqﬁid through said
vessel into said wells in said biochip tc introduce said
washing ligquid into said wells in said biochip and

discharge said washing liquid from said wells in said
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that said anal yte can cone into contact wth said
particles wthin all the wells; |owering the height

of the interface of said solution wuntil the position
Sf tHe8 nterface of said solution is SF-1058 156 bel ow
the | ower surface of said filter at the bottom of said
well to renove said anal yte Aefai ning unreacted with

the probe supported on the particle fromw thin each

of said wells; introducing a washing liquid into said
well's in said biochip, circulating. said washin .
biigghdrt hr eugh dachasmigse| st vaplingl [Blawidaifgom said

. biochip to introduce said washing liquid into said

vwellls, i wheaietd ybisobhitpnard odihschdahge saedpwadbki-gund target
liquid fromsaid wells in said 10 biochip, and
dirschamgiveg 5&i davwhshingahtiquid fromsaid wells,
wher eby substances-other than the probe--bound target
are rempyednhy Masdi e PRSI-EI, ONH NGoSad 4 F_QH:I,CEQS a smooth
within said wells on said pores in said filter; and
%Qrg?tﬁﬁﬁﬁl éﬁu%ﬂdﬁﬂ '&%M@Q %H&?qgf'ggeohéyl side part of
Interaction between the probe supported on said

{0 cl e nd the target .in sai.d.anal yt T
%EEOS}Q %Crhl atn% 2 qgor}\}ae& ]aqrt aeJ;l c%ncéé(e Bgrt, or a

€t ecting an entrfying a targ
tai ned | lyte. di t laim44, 20
SRaPhht 87 sedCPhi ERBPPSABP eRch aFbRErge Both: pFoRYex Part,

. or smooth paft in said biochip, provided on the upper end

of said vessel, together, and then introducing a separating
agent solution into said wells of said bicchip, whereby

sald target in said analyte is isolated from said particle

and 1s transferred to sald wells of sald vessel.

44. A method for detecting and identifving an
interaction between a target contained in an analyte and a
probe, characterized by comprising the steps of:

placing specific particles in said wells of said
biochip in a kit according to any of claims 22 to 31 to
constitute a chip accordiﬁg to any of claiﬁs 18 to 21;

introducing an analyte-containing solution into said
wells of said biochip to bring the system to such a state
that said analyte can come into contact with said particles
within all the wells;

lowering the height of the interface of said solution

until the position of the interface of said solution is
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i ndentification informati on of said particle and

i nformati on about a reaction or-interaction between

saiq probe supported on said particle and said target
SénttdiPfed in said anal yte are detected. SF-1058 157

46. A nethod for detecting and identifying a target
contained . in an analyte acédfding to clai m 44,
characterized in that, for said particles in each

well, information about identification of said probe
supported on said particles is identified, and the

dedoe diheanlover esastiiaste bef weendsdiid tmmwbetandiesabattom of
target contained in said analyte is then nmeasured to
calicdulvatld itd orembiren sadkb wndytentreracinony f anreached with
wel | . based on information about the state of
ithkermediOnstppoeaeh palttEkepak@icle from within each of

said wells;

introducing a washing liguid into said wells in said
biéchip, circulating. said washing quuid through said
vessel into said wells in said biochip to introduce said
washing 1liguid _into said wells in said biochip and
discharge said washing 1liquid from said_lwells in said
biochip, and discharging said washing liquid from said
wells, whereby substances other than the probe-bound target
are removed by washing;

prositioning said particles within said wells on said
pores in séid filter; and

detecting and identifying a reaction or an

. interaction between the probe supported on said particles

and the target in said analyté.

45, The method for detecting and identifying a- target
contained in an analyte according to claim 44,
characterized in that, for each particle, both probe

indentification information of said particle and

information about a reaction or interaction between said

probe supported on said particle and said tafget contained

in said analyte are detected.
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46. A method for defecting and identifying a target
contained in an analyte according to claim 44,
characterized in that, for said partiéles in each well,
information about identificatioﬁ of said probe supported on
said particles 1is identified, and the state of an
interaction between said probe and said targel contained in
said analyte 1is then measured to calculate information
about an interaction for each well based on information

about the state of interaction for each particle.




