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1 DESCRI PTION BIOCH P AND BI OCHI P KIT AND PRODUCTI ON

PROCESS AND USE THEREOF 5 TECHNI CAL FI ELD The present

invention relates to a biochip conprising a well(s)

having, at its bottom a filter conprising straight

pores with a uniformdianmeter, a biochip kit

conprising said biochip and a ¥essel, a nethod for

reacting 10 or interacting a target, contained in an

analyte which interacts with a probe-supported

particle, with the probe, a nethod for B/F separation

of a target from an anaIyPESCBIPﬁﬁpﬂod for separating

and fractionating a target from.an analyte, and a

Bt GOt ¥ o ANBet BEOCHGPandI T deidil f PROJUETIDN eBBOCHBS AND USE

interaction between a target contained in an analyte

arHEREQF opr obe. BACKGROUND ART For exanpl e, upon

heati ng, “double stranded DNA is 20 brought to single

stranded DNAs. Since these single stranded DNAs have

conpl enmentary structures, they are nutually bound to
REREr . pARAerthern hybridi zation method has been

establ i shed by taking advantage of this property. A

met hod o), "M Sl fiﬁ&&ﬁ@ioﬁr%‘@gr&gs b¥oz L 30BN rising

DNA having a Spéeci f sequence having a proper

a well(s) having, at its bottom, a Ffilter comprising
straight pores with a uniform diameter, a biochip 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 probe,
a method for B/F separation of a target from an analyte, a
method for separating and fractionating 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.

BACKGROUND 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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length with a restriction enzyne or the like, or a

synt hesi zed ol i gonucl eotide, is used as a probe for a
search, for exanple, for a DNA fragnment or an 5

ol i gonucl eoti de having a sequence conpl enentary to

this fragnent or oligonucl eotide, has been carried

out as a standard technique. #he Northern _
hybri di zati on net hod, however, suffers froma problem

‘that the procedure is conplicated and even a 10 snal

nunber of anal ytes cannot be treated in a short tine.

Tor asateoio t BB prubhema £mBNA Bt pshagebeenhaving a proper
devel oped as a sinple treatnment nmethod to which the

Negrtdidy n witytbr i @i za¢soniobibod eszagppl i ed. Ithet hil$kBNA or a
chip, the above oligonucleotide or the like is

iayitid 9 izadl ato ligghukd ddemisid )y Ak auswlst bat easushh@s for a
slide glass, and the analysis can be carried out in a
&ﬂQﬁRﬁLlWEdehlseQHﬁﬁQ@hp ieprcur pent hya W delygisgd. Br  an
typi cal exanple of this DNA chip conprises a

-‘Hliig;g)gﬂg Qi dg, | std (Z:%d Qggﬁgﬂkgag@ﬁ@é%ﬁ%@tgﬁ?h to this

as I con. In thi ip,

tg. ab 2 30.hases,_by i.mmobilizi ng .one
EAeget 8rs g o8t Pl ARG ngY e pasattodorrigre a5 a
bases, on one base basis, and an oligonucleotide
ﬁgt\ﬁnﬁjg?réi Streé‘gg}]e‘ﬁﬁned base sequence can be
synthesj zed directly on the chip under |ight 3
i rradi dticonN8F tRATEh& et ot ameadiod t I proitiuce guffers

DNA
from a problem that the procedure is complicated and even a

small number of apalytes cannot be treated in a short time.
To overcome this problem, a DNA chip has been developed as
a simple treatment method to which the Northern
hybridization. method is applied. In this DNA chip, the
above oligonucleotide or the like is immobilized at high
density on a substrate such 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 substrate such as
silicon. In this chip, the length can be extended to about
20 to 30 bases by immecbilizing one base onto a substrate
and binding this base to other bases on a one base basis,
and an oligonucleotide having a predetermined base sequence

can be synthesized directly on the chip under light
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chi p. For exanple, Japanese Patent Laid-Open No.

27000/ 1988 describes a DNA chip conprising an

ol i gonucl eotide or the |like which has been synthesized

in5 situ on a substrate such as silicon

Al ternatively, the DNA chip nmay be prepared by

bi nding a nucleic acid such as3cDNA or a previously

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

onto a substrate. In this nethod, the so-called

"Brown nethod” is 10 used in which a separately

prrgvA client imuce | @f cimcilei preseparaated 4o omid paot pratiate a DNA
carrier and is spotted onto a predeterm ned position

fmh i spot t &or | nexheplef rerJawines: howevar, Sifice-dhen No.
base sequence is synthesized on the chip, even when

theod/s syt hegkschasekai | @d onbyai n %H%?t Ofoffising  an
base sequence, the whole chip is regarded as an
ﬁ?%?&ﬂﬂéﬂéétf&%pOrA%h% I8 ;ﬁ?ﬁ&ﬂehﬁ'aﬂ%ég %yﬁtﬁgégzed in

'"P whereiny iIs the pro Ity of correc

i i 0 se t hesi s. st ep, nis the nunber
% M % an&)srb&ag@et ufet] Sers%)%l%? bes. 20

ases, he nu
Accor di I s. the nunher of _probes increases, the
yi el d Al ‘%" VSRl | eowe?%g. olBolPRYt Wpg Ppreparsd by

robj.em a spare probe is provided as a probe .
Ilt“éi%%ti\?e R et e@Give PHdbe asThicd®Neans, a previously

however, disadvantageously results in increased
suBsthedtie et eal idonagpl epkldenhdraviangd, a i prober| deerth onto a
met hod, the anount
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 onto a
predetermined position by a spotter.

In the former method, however, since the Dbase
sequence 1s synthesized on the chip, even when the

synthesis has failed only in a part of the base sequence,

the whole chip is regarded as an unacceptable chip. As a

‘result, the yield of the chip is y'™ wherein y is the

probabllity of correct syﬁthesis in one base synthesis step,
n is the number of bases, and p is the number of probes.
Accordingly, as the number of probes increases, the yield
is geometrically lowered. To solve this problem, a spare
probe 1is provided as a probe alternative to a defective
probe. This means, however, disadvantageocusly results in

increased substrate area.
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of the DNA spot and the position of the spot greatly

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

and assuring good reproducibility is difficult. 5

Further, in the mcroarray or DNA chip, for one

anal yte, probes such as nucleic acids for several tens

of thousands of itens can be #Aounted, and an

exam nation for - several tens of thousands of

different itenms can be sinultaneously carried out. On

the other hand, since the 10 probe is inmmopbilized on a

subst r &re, thdeothart immadf ihethandayterwindtiideé, pthbe amount
is a reaction between the immobilized probe and the

analtytee DNR tdot igud dihthpbsisioa ofeaski 8pokNeWR a2y depend
the so-called "solid-liquid reaction.” In general,

s dlid-dddib Lk f @RETERB kBoPOOF ARQTERELN9RelSand assuring
efficiency, and a few hours are necessary for the

Tﬁﬁgéﬁkmﬁﬁggﬂyf%ﬁifg1af%%&&&{#mﬁth the anal yte.
ate

urthermore, 1n order to accur y detect the

e Bt R BT hr BARRe I P o i o el For one

acid having sequence co ‘ei

aci %p (hengénafter often referred to as "probe")

?ﬁ’é’&y Ye FIXEF FHCR 7 rovF Sphce? @ ¢ §86d several tens of
fficiency. The nunber of probes which can be .

i TP onl FHBS s (153t rg empuntedt epRAnER byxaménation for
area occupi ed by individual probes and the size of

M cHigiperr ke, thpigsinadbi ¢f zadi Dfeén® piebes can be
i n nunber exceeding a certain nunber is physically
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
reaction known as the so-called “solid-liguid reaction.”
In general, the solid-liquid reaction is poor in reaction
efficiency, and a few hours are necessary for the so-called
hybridization reaction with the analyte.

Furthermore, in order to 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”) should be fixed
in a narrow space with good efficiency. The number of

probes which can be immobilized on the substrate 1is

determined by the area occupied by individual probes and

the size of the DNA chip per se, and immobilization of -
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i mpossi ble. Further, in chips of type which is
imrersed in the analyte for a reaction, such as
currently used DNA chips, the size of the chip per se
is preferably small 5 because the anpbunt of a usable
anal yte solution is sonetines very small. Wen the
size of the chip is reduced, hdwever, the area where
the probe can be i mobilized is reduced and,
consequently, due to the narrow space, the intensity
of the 10 detection signal is so weak that the

FRES ol sBHEPERViazceqdinower egrtpanormietban is physically
elimnate the above drawback, in recent vyears, a chip
dopsrEissi -t hévatidneer , pricbechiimobi f i zgde owhich is immersed in
t hr ee- di nensi onal gel has been produced and is

chrreanbabty 1Somvai | abbet{sag, $odh exanpkerrently used DNA
Anal ytical Cinica Acta Vol. 444 p. 69 to 78 (2001) )
chlipd,hi shehidlzei Bee the pHARe hbSr se is preferably small
three-di nensionally imobilized on three-dimensi ona

%Qcad§¥jtﬂH%F”éEEhﬂF”SBEViEﬁ .égﬁlé'“%ééﬁ %it%%g%tion is

the detection signal is h ut on the o r

[ ; | gnal, i ntensity of noise is also high,
?ﬁgggfkﬁgbﬁgg%%s gb' i-ncreased making it difficult to
realiz% a_si nificantﬁﬁéngﬁovenent | n detection

accur aly-ehThe S e 461 & 'ghatsi fedhsedy diowever, the
noi se i s di sadvantageously increased is believed to

PESP VIR h& S hBX PRADEDR oPea igsdichizpd piedu@asinasg  and,
a nonspecific reaction of the probe imobilized
consedquently, due to the narrow space, the intensity of the
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~dimensional gel has been produced and is commercially
available {see, for example, Analytical Clinica Acta Vol.
444 p. 62 to 78 (2001)). In this chip, since the probe is
three~dimensionally dimmobilized on three-dimensional gel

and the probe density is high, the intensity of the

detection signal is high, but on the other hand, since the

‘signal 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
signal intensity of noise is disadvantageously increased is

believed to reside in that the removal of a product
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on the three-dinmensional gel with the analyte is

difficult. On the other hand, a chip has al so been

devel oped in which hollow filanents are bundl ed,

probes are bound onto 5 the interior side wall of the

hollow filanments to forma three-di nensi onal probe and

thus to i nprove the probe denéity (see Japanese

Pat ent Lai d-Open No. 181074/2000). Further, in recent

years, a biochip has been devel oped in which a porous

al um na substrate havin 10 vertical anisotropic

poTERIGed vy deenaipeiC pf bbesearsionmwbithezpdobr timmobilized

inner wall of the vertical pores to provide a

tawr ddradi thenst othiaherst Tarct Ureee Aingdi thush4 canacyeases dhBficult.

probe density, and, further, after a reaction of the

anal yt @i the t beher ohgnda BOMHANDSi 248 BEd abe&@NdBSeloped in

washed 15 away by taki ng advantage of a fl ow down

SIHWH UAS1 1 QMBI Sinag rkerdica me s

Publ i shed Japanese Trans|é%i%%Mg§9%t7%5%%%50é%ﬁﬁﬁb%%?d onto
6 7 ~(1 r ion R i ' 46)) .

3048 ﬁﬁégfgor Rher Nl 0 ﬁk Hﬁg ééﬁ%ﬁ@p?}g%%éngg Eﬂ)form‘a

Even in all the above methods 1n obes are

tp the dinterior side wall of hollow.fil aments, or
:{gwnét%ﬁéﬁlmneﬁlesrmv\%i gafrog)oer e Bls B u'RECVE ngge probe
t he pr.obe are i mmobi ljized on the fixed wall in the
BRI e [ Alas, (et T e N4 ned S 4A2500) -

shoul d _approach or cone into contact with the

i mobi FFdd §robell | nTeREStcaseeanys, hodevéiochie has been
follow ng points should be noted. The size of

developed in which a porous alumina substrate having

vertical anisotropic pores is 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 néntarget material can be washed
away by taking advantage of a flow-down structure
comprising vertically formed pores (see Published Japaneée
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 immobilized on the fixed wall,.in the reaction of the
analyte with the probe, the analyte should approach or come

into_contact with the immobilized probe. In this case,



10

15

20

the probe is nmuch smaller than the volunme of the
reacti on space. When the probe is viewed on the basis

~of the scale of the reaction space, the probe is

nerely a projection 5 slightly protruded fromthe

fixed wall and, consequently, the probability that

t he anal yte approaches or cone§ into contact with the

probe is very low. Accordingly, these nethods require
stirring for a long period of tinme for the reaction.

10 Further, when probes are immobilized on the inner

e i r t hiehe hfebldvimmsponak sstshoaildr Beame e dapieh size of
of the pore is increased, the surface tension of the

dife pabbe wWist hivzh hengoreri shhAcre@seshanth ¢HUShe reaction
i ntroduction/di scharge of an analyte, a washing liquid
ahcdb tieed i Kee i srébéf i gultievAd®INad d Spak 59 of the scale

adopted in which, instead of the imobilization o

M@bﬁﬁeorkéat@ci‘céri(egp%lel : ﬂ{@b?§o%E¢ igu&%%éﬁ%d gnprojection

particles, and, in a_so(utlon ontaining t 7
AP oo 360 6 RR e i iR AR B T T ararpegment2y,
(oo 2R TERG bhkI 1S Gi'Sfor SBALVRE { REPS6RGIFan, Cangomes into
FORUATY HYBd. LifhePEPBPe, L2 { Fiegmetod | iocordinaly, these
advant ageous in that the reactivity is very 8 high.
Pethadprequir ettty bng i ent iaf iload @remieichonlf | sime for the
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 alsoc 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 solution, 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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known in which a target contained in an analyte is
specifically reacted with a probe on the | atex

particle surface, and the contents of the target
specifically 5 reacted with and bound to the probe are

anal yzed by any B/F (bound fornmfree form

separation. Nucleic Acid Research Vol. 14 p. 5037 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

solahi on Fot | ewetphy, ceat rddtegetiican itden triemea ithe method is
anal yte remai ni ng unreacted. To this day, this method

I lsnawmlel ynusedicHheacertbi-gbtgatd-enaiR@WeVer, an analyte 1is
di sadvant ageously requires a lot of tinme for

sepat 8t i @M 1y andadtwd hgi cnt he %%g?%gg%¥ag%%%s%%téﬁg%%rticle

very high. 15 Japanese Patent La

nt . 56 L.scl.os thod _in which . _.
%ggﬁgﬁ%%'pa?%?clggg a?énggégsasgggrgﬁgle%aggﬁt specifically

SURP % . probes .and %h netic particles are

|rnné§ éggﬁg%ya%éﬁ%%ﬁ% §8rgagsﬂFﬁ € ahay 2PRe YZR9) Peany B/F

L§¥ain'n un actgg? At the present tine, 20 this

CHBbAi OIS S del s AL bP er that the

magnetic particles exhibit magnetic properties,

howeve UG hfiGeifeldl Resparshz&odf. tiHe magr@37cto 5048 (1986)

particles should be not |ess than 1 mcron, and,

slafcer idaret al Inatheahneéhi ovhicdnpenentresichnasl éeeriscdd as an

is contained, the specific 9 gravity is so high that

Sedi e at § ohybridggedmeriath 08 nSicleic acid probe supported

on a particle in a solution followed by centrifugation to

remove the analyte remaining unreacted. To this day, this

method is widely used. The centrifugation, however,

disadvantageously requires 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. 2875603 disclose a method in which magnetic particles

are used as particles for supporting probes and the

magnetic particles are immobilized by a magnet for washing

away the analyte remaining unreacted. At 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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likely to occur and, thus, care should be taken in
storage and handling. Japanese Patent Lai d-Qpen No.
27000/ 1988 describes a 5 method in which a target
nucleic acid as an analyte is hybridized with a

nucl eic acid probe supported on a particle in a

solution, and filtration and washing are then carried
out through filter paper, followed by neasurenent of
a reaction-derived signal concentrated on the filter
10 paper. This nmethod is also currently w dely used.
Igrahity het bod higivevkat tskeliawnuat: ioh |&t exgglomeration is
particles used as the particles is so large that a

|latkedfy tigreocsuregqud; edh@r, dadte fdHdued 98, taREn A storage
addition, the filter paper is likely to be clogged.

tnd maaldlithe above nmethods using a probe-supported
particle described in these docunents, a multiplex

o5, Uapdildd P A S0k AUOBE AR COPHA NS Bcrines
g ey A TR RC! A0ED REESEGLES PEAUSE e
B PT GoDeD atc.pepd has, been B 9POSSS 2521 e
Re2 83 st da0, Solipaiese Fid ohiLEen LapeAidiovashing are then
81566}198%, ahd Japanese 10 Patent Publication No.
sa37AetoBitdesbirpBghnet hidosr | papki ch followed by measurement
of a reaction—derived. signal concentrated on the filter
paper. This method is also currently widely used. 1In 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 is
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 out for one analyate. |

A method in which particles provided with any
identification label capable of identifying a plurality of
probes are used has been proposed as a method for
performing a multiplex assay using probe~supported

particles, For example, TU.S. Patent No. 5,736,330,

Japanese Patent Laid-Open No. 81566/1987, and Japanese
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a plurality of fluorescently colored particles or a
plurality of particles different fromeach other in

particle dianeter are provided, different probes are 5

supported on the respective particles, the type of the
probe is specified by color, particle dianmeter or the
like, and a reaction betweenlte analyte and the
probe-supported particle is detected by a flow
cytoneter. At the present tinme, this nethod is al so

‘widely used. 10 In this nethod, however, the

Fadisarts ok t et e tiel eS4324418d5wileherhbeanakpbdsi $n which
filtered through a 96-hole plate with a filter, or

B/ F sepaabhiton ©§ cdilubedseenhtly carlididdigabaoni®res or a
the like, followed by dispensing in a flow cytoneter

fidrardatiest i of | pathisleaseditire 2@ Yi@-de 1l&a@Cesther in
treated in a plate with a filter or a centrifugal

rditENtat | @naheber f oh reentyifugatd on c?ﬂﬁjfélser!i@e robes are

applied to the flow cytonméter. Thi's increases th

@Hg%%rrt%fd S'b psth@nﬂ:b s%‘éscecsl@ef a.:irrttq,f Com a%nattlfon of the

the pla or t or a deposi |onﬁ 0ssof

anal te 20 On. t he and, in_th thod,_usin )
PR S b (KA rolotn Hes il Ot SR hes Bf the like,
i de tlflable colors is Iim ted Specifically, the

ﬁ&ﬁﬂ@r B¢y heR BRLYPEht th\%h@é}ﬁldﬁ?? | kper BEgbpysypported
conbination of a certain wavel ength range with [ight
PRrddsiley 15 dpbartedobyia Abedr divigngten. | fisafle present
t hat about 100 color/intensity

time, this method is also 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 1like, 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, in 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 combination of a certain

wavelength range with light intensity is about 100.
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conmbi nations, that is, 100 probes, are the limt of

si mul taneous assays. In addition, Japanese Patent

Lai d-open No. 5 243997/1999 describes a method for
|dent|fy|ng particles by taking advantage of particle

si ze and shape. Further, Japanese Patent Lai d-open

No. 346842/ 2000 describes a method in which particles

are arranged one-di nensionally or two-dinmensionally

and, in order to partition probe 10 particles

different fromeach other in type, fine particles of
didderémgkyze idr e issedads sepatatalooupartddi eslwallistensity
In all the methods described in the above docunents in
whinghi rpar tdied es @igt i deafified fpropukti phex agsaysiimit of
detection with a flow cytoneter 1s carried out for the .

Wirgeniddeationpf particles. In the methods using
the flow cytometer, however, particles are flowed into

a capi l{.ar Y, ad&fglgnl aseﬁa%%?f@s'es apEpallﬁ %dc fr Oﬁna#%Open No.

caplllary inits transpar part to sequentla

artl | es. advant agequsl .
reqU|ré§ Sﬂf es?r 5 ?o?eéﬁ?g ?PBn d 6% %y%ﬂéspéégéFles by
n theﬁ%l ection tinme should be shortened, a

@P%@gghoaﬁd PRYChelpr ovizfed a6k phape.  Further,
|dent|f|cat|on of one particle and, consequently, the
SRR Th Rakiey aidiRety t¥obe BoRBABA200Re describes a
capillary in the flow cytoneter is expensive, and the
meheck gntwiofchl 2oar hiec bapi brar prewepgydt brre-dbheenshenally or
analyte is replaced is
two—-dimensionally and, in order to partition probe

-particleé different from each other in type, fine particlés

of different size are used as separation partition walls.
In all the methods described in the above documents
in which particles are identified for multiplex assays,
detection with a flow cytometer is carried out for the
identification of particles. In the methods using the flow
cytometer, however, particles are flowed into a capillary,
and a laser beam is applied from the capillary in its
transparent part to seguentially identify the particles.

This disadvantageously requires a lot of time for detection.

- In this case, when the detection time should be shortened,

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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difficult for cost reasons. To avoid this difficulty,
the <capillary should be cleaned every tine when the
analyte is replaced. This further requires a time for
thorough 5 cleaning. Biochips include DNA chips in
which a DNA fragment or an oligonucl eotide has been

i mobi | i zed as the probe and Pzotein chips in which a
protein such as an antigen or an antibody or a

chem cal conpound capabl e of specifically 10 reacting
or interacting with the protein has been i nmmobilized.
Thesecppofléamychiyrsciandimbe wWwhdke 2h&0ahRYQlee id heeplaced is
above problens. The DNA chips and protein chips can be

apipf £ 2elilt hEoughoyar ireisdpbesrd naRbid | 28500t ikG1ty, the
substrate to 15 functional anal yses of genes

RASSEEELE DYH R BRANHENS:] ¢ g'éa(éﬂeéﬁzﬁﬁ%f&ﬁeﬁoegérghggyte is

affected condi ti ons of i seases as vari ous

'fg & OHS d'§ﬁ§§esfug%%%g}p%éﬂﬂ¥'é@ € ang %%fﬁgo§énghorough

selectlon of therapeutic ugs accordlng
s]ggﬁgfe of a patient, called 20 "tail or-made
erapy screenlng of chem cal conpounds or proteins

for th d ment of phar maceutical preparations,
or tox%ﬁ%‘?ﬁ?@b‘*ﬁ Bt Hie car Lee np uaseh aRdD¥Bhéragment or

vari ous pes of screening and the like. Currently
@é’ed%ﬂaeﬁpse&%hbv\ev&as dbenpt iwavdiid zesht asf ddteoryrobe and
detection sensitivity for use in the above

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

The DNA chips and protein chips can be applied
through various probes immobilized onto the substrate to
functional analyses of genes possessed by organisms;
clinical assays for confirming affected conditions of
diseases such as various infectious diseases; gene
polymorphic analyses; selection of therapeutic drugs
according to the gene sequence of a patient, called
"tailor-made therapy"; screening of chemical compounds or
proteins for the development of pharmaceutical preparations,
or toxic screening of chemical compounds; and other various
types of screening and the like.

Currently used biochips, however, do not Thave
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vari ous applications. For exanple, in order to find
out a disease in a very early stage, a very snal
anmount of di sease-derived marker which cones out from
cells to the 5 outside the cells in a very early stage
of the disease should be detected. It is said that
the detection sensitivity of it3he existing biochips is
unsati sfactory for the detection of the very snal
anmount of marker. Accordingly, the devel opnent of a

bi ochi p having higher 10 sensitivity has been

dediiedhc tbhy usietet:tdosi NgbRs PEOBLL S HSatissf ach 0rdhe above
for obtaining accurate information about conditions

@fard ou@ w&itfmﬁﬁt lepbrt @xghpPi 81 28 ra A agnosiifing out a

error, a sinmultaneous nmulti-item assay using a

Pililére%lgiet yf'_ﬂf ao vqc.lrfaf e%?%%xg;%?%?e arg prv%frg'r r Ilgt%]l,]l cgmount  of

Accordi ngly, the evel o a bl ochi
assay .W.th _hi gh detection

r.far Ltiplex
?gﬁggfgL?FgHﬁ%§Pbe%ﬁk%§si éﬂ#lT%%m%?e§%Hi FYBnfrghs to the
has been de with a,viewto solving the above . '
ﬁ’ll%ﬁll ﬁet K€ 10rS ot Rard , VRRY SFPbbYecttad 8f thhe disease
present invention is to provide a biochip in which a
£ cHft aitdEGHedn andltyt e§ s sabdt ethart hthe detection
probe with high efficiency in a short tine, B/ F

sepaiiiivon vefd ctleacyxisthihghpianthipgs ghs sensativdactory for
detection and identification can be 14 realized, and

the detection of the very small amount of marker.
Accordingly, the development of a biochip having higher
sensitivity has been desired.

The wuse of a single probe is wunsatisfactory for
obtaining accurate information about conditions of a
disease of a patient to minimize a diagnostic error, and a
simultaneous multi-item assay wusing a plurality of
different probes are preferred. Accordingly, the
development of a biochip which can perform a multiplex
assay with high detection sensitivity has been desired.

The present invention has been made with a view 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 is 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



to provide a process for producing the sane. Another

obj ect of the present invepgion is to provide a

bi ochip kit which can realize direct transfer of a

liquid between wells, specifically between biochips

each provided with a plurality of wells, or between a

iﬁ qihi provided with a plurality of wells and a
Iea7EEeei™or ovi ded with a plurality of wells. A further

object of the present invention is to provide a

et Hoprovide & ppapess forgradacifigdoe samat i ng one or nore

targets from one analyte using said biochip, a

met PodtHe obFaR %T%%E&séﬂ@infvé bk AR %ﬁgidéﬂ?bflfch k& which
nu ta

targets froma er of analytes in a sinu eous

arall el,. mnner a_pet hod. f or assayi one .anal yte
caf 3FAlizse dyChgansfes oo e Dagich Detrorat MY SPCICAYY rigetareen
_nunber of analytes in a simultaneous parallel manner
biochipsaaeh provedee with g@lheralift GCWEBLRE KaEwkalVRBi0INp @revided
aspect of the current invention provides a biochip
. 18 Yy . ' its
IRy o B and FURLE DA e b o IuBY B,
uni f o di ter _arranged . at unif.orm pore spacings. 15
Al t Brivaiber ehisstio DresREy inYRNtioRds ERBIGEE o ng
features: (ii) The biochip according to the above item
(i) » xhathod doi zephrating Mad fractishatinkt@ie bASn@re targets from
thickness of 1 to 10 m (iii) The biochip according to

ond %I%%%égatqmbq&%mﬁ%e(i i), characterized in that the

open” ar ea 0 0 filter is 15 to 60% (iv) The

bi ochi p according to, any one of the above itens (i) to
(iir)a methed fon separating #nd fractiopasing eneer myfrettpkgets from a
filter is fornmed of silica, titania, or

number of analytes in a simultaneous parallel manner,
« a method for assaying one analyte for one or more targets, and
+ a method for assaying a number of analytes in a simultaneous parallel

manner for one or more targets.
DISCLOSURE OF INVENTION
One aspect of the current invention provides a biochip characterized by

comprising a well(s) having, at its bottom, a filter comprising straight pores

with a uniform diameter arranged at uniform pore spacings.



alumna. (v) The biochip according to any one of the
above items (i) to (iv), ghkaracterized by conprising
a plurality of said wells provided integrally with
each other. (vi) The biochip according to any one of
the above itens (i) to (iv), <characterized in that

L A BB RS

characterized in that a reinforcing rib part is_ .
pr o(ii)déle droehip agspedingi teetherabdvevidems(ijjechoracterized in that
filter in said well. (viii) The biochip according to

saifl TRt MY 8 thickikdsdf ) to Eh@pACt eri zed in that said
reinforcing rib part is of an integral type provided

accDifihs iebins Sonyae AT phRyS Rem ¢l br [ cRhklertzea in

characterized in that said reinforcing rib part is 16
thait theeperdiree catiy of thesilter &illSttor60%x) The bi ochi p
according to the above item(vii) or (viii) ,

gha{i@}‘t'l%i BRRA a&é@ﬂi@gw ah§! SHeCHE tHY abbPe R s (13 do (i),

ormed so as to contindously extend from sai

said.5 reinforcing rib part and said filter. bheing. .
chiifetdgiged fin dhel Fhbapracs e Hker & Koredh 6 ishlgian tania, or
according to any one of the above itens (i) to (x),

aluohiaaacteri zed in that a nonporous part free from
pores of said filter is provided on the bottom of 10

s ?i 8)"ehé HiOcRpPARIEHIRE oY, Yt & HLTHERE iRG BYGHY(iv),
characterized by comprising a plurality of said wells provided integrally with
each other.

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

| (vii) The biochip according to any one of the above items (i) 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 (vii), characterized in
that said reinforcing rib part is of an integral type provided with a plurality of
through-holes.

(xi} The biochip according to the above item (vii) or (viii), characterized

in that said reinforcing rib part is




10

15

20

said well. (xii) The biochip according to any one of
the above itens (i) to (xi), characterized in that a
first filter is provided at the bottom of the well(s)
and a second filter 15 is provided on the side
opposite to the first filter so that the well(s) is
sandw ched between said first lahd second filters.
(xi1i) The biochip according to any one of the above
items (i) to (xii), characterized in that a dispersion
with 20 a probe-supported particle dispersed therein
i pleteti fectsaitth wedld sfilt«iryv) The biochip
characterized in that the ratio between the dianeter
of sai d(sparThelieiosdiphacporelidigai®t ethe ofbsad dlf:éfnt §kii) or
is particle diameter/pore diameter = 1.1 to 17 2.5,

angh saj d @@ﬁfé@&@rgtéﬂﬁﬁﬁrﬁwgi Qky forﬁﬁﬁSiﬁg rib part is

satlsfy a rel atlonsh|p represente

A AT

x 10. aracteri ze

artl l e an h or dJaneter and
%%%gﬁéﬁﬁgfﬁﬁ o% §5| f PPferSdH igﬂ tgrrgﬁﬁﬁﬁén§ﬁFﬂe% of an
represented hy fornula: particle dianmeter > pore
di e %-Wﬁ#%¥ cing/ 2. (xvi) The biochip according
to the above |ten1(X|||) characterized in that said
wel | cofitiai nBha Bilepdrsi orcearding whbclany one of the above

probe-supported particles having at |east one
items (i) to (x), characterized in that a nonporous part

free from pores of said filter is provided on the bottom of
said well in a predetermined width from the periphery of
said well.

(xii) The biochip according to any one of the above
items (i) to (x1), characterized in that a first filter is
provided at the bottom of the well(s) and a second filter
is provided-cnl the side opposite to the first filter so
that the well(s) 1s sandwiched between said first and
second filters.

(x1ii) The biochip according to any one of the above
items (i) to (xii), characterized in that a dispersion with
a.probe—supported particle dispersed therein is placed in
said well (s}.

(xiv) The biochip characterized in that the ratio
between the diameter of said particle and the pore diameter

of said filter is particle diameter/pore diameter = 1.1 to
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identification nmeans for providing probe
identification information have been di spersed.
(xvii) The biochip according to the above item (xvi),
characterized in that said identification neans is at
| east 15 one neans sel ected from col or, shape,

di aneter and gene sequence insaid 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
ident | ead t saédchpatfierclen @Dapevbe iaedtidatdt i@re spacing
information in all of said identification nmeans are

corttiaifyedai nrabakdentshedl weblesddtegai Wy Wetd: Sy @l particle
identical to each other in said probe identification

et an Joare asPALRY i & @ﬂtﬁ&bqﬂ@uﬁe@%t}%d 0.

particles contained therein (xi x i oc

aCCOFdIQQ-tQm{@ebQQQ%_g o I_%%ﬁ&rf%e XYLl Dep g pp%$?eglameter

characterized I n that y ‘of pr Obe-

c are_i.dentical to eac@gﬁ%her robe |
|aéﬁ%%fﬁggiloﬁy}%f%Pﬁa$E nPOF Caldt poré' Spacing of
i dent i atlon ag ES are contained in an identica
werd ag%ol Hai PPWPLE & Feditionshity rowmeaseniethepyi formula:
said probe identification information for a plurality
FRIpIGHE. ddapishaed Fais dianatem di mere mpating(&x)

The bi ochip according to the above item (xvi) 10 or

(xvii) (xFhar dbreerdizethim adrearding ural thy abopeobeen (Xlll)
characterized in that 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 according to the above item (xvi),
characterized in that said identification means is at least
one means selected from color, shape, diameter 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
probe  identification information in all of said
identification means are contained in an identical well and
said wells are identical to each other in said proke

identification information for a plurality . of probe-

supported particles contained therein.
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supported particles which are different from each

other in probe identification information in said at

| east one identification nmeans are contained in an
identical well and said wells are identical to each

other in construction of 15 said probe identification
information in all the identilf cation neans 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- 20 :uppoet bdophipi clcemhimh aoe téief faycant fram (xvi)
each other in probe identification information in said

alr | éastiione chdeattériasdonmeansitare CONEBANEE, | BANprobe-
identical well and said wells are different from each

Qbbb riteCopstEel kN Wi chsah He Pricke dident i f4 cabb@N other in
information in at | east one of 19 said identification

peans fory g pl uF Aldd i pf PRy 2L &g”eg Pafé%f' eSof  said

cont ai ned therein. (XXII aracterizéed

| ess urality
Sentd T nct%gf&%q hed e cgancd% Befer B on PrpfEesl pert ana
in.the chi accor of the above itens (i
F819xif? Egus 5% gﬂ% c?@%mtdﬁﬂghiﬁt@@§séP1 sald probe
%éX"') The bIOChI kit according to the above item

SRt %9%%%%1e#P%§¥W@F¥%ht Sard wessdlunasliftar neeff probe-

10 integrally with said well(s).
supported particles contained therein.

(xx) 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
probe lidentification information in said at 1least one
identification means are contained in an identical well and
said wells are identical to each other in construction of
said probe identification information in all the
identification means for a plurality of preche~-supported
particles contained therein.

(¥x1) The bilochip according to the above item (xvi)
or (xvii), 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

said probe identification information in at least one of
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(xxiv) The biochip kit according to the above item
(xxii), characterized in that said vessel is forned

i ndependently of said well(s). (xxv) The biochip kit
according to any of the above 15 itenms (xxii) to
(xxiv), characterized in that said vessel is provided
with well(s) corresponding to Baid well(s) in said '
bi ochi p. (xxvi) The biochip kit according to the above
item (xxv), characterized in that a through-hole is
provided at 20 the bottomof said well(s) in said
\asisel . idenuif)cdheobi onkiamski tf@ccosadi pgutaltihe a@qveprobe_
item (xxv) or (xxvi), characterized in that said

ke wgedi pr @i doa sl ¢l e sseht @i Beg0AABEEEH t 0 each ot her
so that the corresponding wells are connected to each

other. 208:i {XX¥i iikch! bkffh'cﬂla@act%“rﬁ‘%reg'zg%/t8o{nE§tising: a.

above itens (xxii) to (xxvil) character

o Tor Saden YophEFAIELR, UF bR SRS ABEERRY Ly waen

on top ‘of eath sa d p ura

ct fron1p|ates a.throug e and pl ates

f%%§§f$%¥ ??wcnﬁﬁp%g? xipr%ﬁ E18Ehﬂﬁ ?FFordlng to any

cte zed Ry conprising a plurality of biochips
é’hcfca alﬂﬁ PEearlyeBf the abovdxriemhoused tig (ki ponnected to
whi ch are connected to each other so that the
SorirkSpitihg wel |'s are connected to each other. 10
(xxx) The biochip kit according to any of the above

(xx1ii) The biochip kit according to the above item

(xxidl), characterized in that said vessel is Fformed
integrally with said well({(s).

(xxiv) The biochip kit according to the above item
(xxii), <characterized in that said vessel is 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
sald biochip.

(xxvi) The biochip kit according to the above item
(xxv), characterized 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 biochip and
said vessel are connected to each other so that the

corresponding wells are connected to each other.



10

15

20

items (xxii) to (xxix), characterized in that the fl at
part provided on the |lower end of the well side part
in said biochip is connected directly to the flat

-part provided on the upper end of the well side part

in said separate vessel 15 or said separate biochip so

that the wells are connected 26 each other. (xxxi)

The biochip kit according to any of the above itens

(xxii) to (xxix), characterized in that either a

positioni ng concave part into which a convex part

provi dégx20idn tihe upperhiemdkof dbeowdlhgstdetpar bbofre items
said separate vessel or said separate biochip is to

Hexfiiitit edto or(xxviposi t | OndNgceoOnVexd path | phatwhikehda vessel
concave part provided on the upper end of the well

Sod@rpakl 1 & A SePayaler ¥egsek WUrsaldiseparalf of each

biochip is to be fitted is provided 21 on the |ower

enteef the isliy .f¥%fa5%i%ﬂaﬁggdﬂgfﬁ i%?l %?%?i}r plates

process for producing a biochip accordin ny o

the,aboye i 5 (), LY (X |% cgs{act ri zed Qﬁ$ _

ccj)'?rpl)lr Pis?églé:oiﬁ Fov &lenganzé ﬁ)&a & haviGty fg‘-oé? Ut e g hgle-

5 least_two |layers different fromeach other_in o
conposi' FFoR’ §¥ glﬁﬁQHﬂaklEoﬁﬁﬁHQQFQﬁj%@% PHygomprising a
subj ecting said plate to pattern etching fromits one
Pilyeé atdd tvhe hvheah iPs heckeshitme tawardy efs tthe fapove items
wel I hole; and subjecting said plate to pattern

dii¢hitmy Fexdm ivisi ¢ herescdeneotehe to0 eeaindarhebesameehnat the
the two layers to formfilter pores,

corresponding wells are connected to each other.

(xxx) The biochip kit according to any of the above
items (xxil) to (xxix), characterized in that the flat part
provided on the lower end of the well side part in said
biochip is connected directly to the flat part provided on
the upper end of the well side part in said separate vessel
or said separate blochip so that the wells are connected to
each other.

(xxx1) The bicchip kit according to any of the above
items (xxii) to (xxix), characterized in that either a
positioning concave part into which a convex part provided
on the upper end of the well side part in said separate
vessel or salid 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 said separate biochip is to be fitted is provided
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t hereby preparing a biochip conprising a well and a

filter connected to each other. (xxxiii) A process

for producing a biochip according to any of the above

items (i) to (xxi), characterized in 15 that silicon

wafers are etched to prepare a filter, arib, and a

wel | which are then stacked o&itop of each ot her

(xxxiv) A method for operating a biochip kit,

characterized in that, in a biochip kit according to

any of the above itenms (xxii) to (xxxi) conprising

$a dhgedoprerash @ Sdile heddhip des aiar tvelssetaiskilnigpchip.
provi ded i ndependently of said well(s) in said

bi-ochi pxxaidol LA i pmocespl dred prnodacingvessel oa@nip sacdording
well (s) in said biochip is vertically noved in said

g0l Wriwnofo tid ngosatdisegt i GN | BoSaixkigSSEhatddterized by
contact with said probe-supported particle and/or

sohptiieAnd2 Wibhinisg da Welills) - h@@m? A nethad fr ofF at

operating a biochip kit, characterized in that the

g%ta%rt.f g&% oia?e?@' léfiif%%fe%'%t af hgiﬂghs%it%e\f.ets%ﬁlscgﬂpgsition

iochip kit atcording to any o above

Xi_| 0. (xxxi) is verticall ved to ﬁgln .said
Bt g R e BRI 4 e b AGe T TRP AT Y obeid Plate
uppor gd Eart%cke and/or soJution within said

| | PEY LR xGFF AN et REART o COp &t i Ifg- 9§ bitGchifpeki poundary
characterized in that, in a biochip kit according to _
BSFWEED the Hevabby¥eTsehB Eoxhi P telbobgye :cosnﬁ i Silpgecting
sai d vessel for
sald plate to pattern etching from its other side to the
boundary between the two layers to form filter pores,
thereby preparing a bicchip comprising a well and a filter
connected to each other.

(xxxiii) 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 a biochip kit according to any of
the above items (xxii) to (xxxi) 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 is vertically moved

in said solutien to bring said solution in said vessel into

contact with said probe-supported particle and/or solution
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housi ng said biochip therein, a pressure differentia
is created between said vessel and said chip or
between mutual wells in said chip to cause contact of
aliquid wwth said probe-supported particle within
said well (s), transfer of a 15 liquid between wells,
or both of them (xxxvii) A néthod for operating a

bi ochip kit, <characterized in that, in a biochip kit
according to any of the above itens (xxii) to (xxxi)
conprising said vessel connected to said biochip, a
prigdsar ¢adid frleints)al is 20 created between said
vessel and said chip or between nmutual wells in said
chip tdxeawse cantaethofl a fdrqui dpwrhbisgi da biochip kit,
probe- supported particle within said well(s), transfer

ehatadtguizdetneas weldes, L@Eeﬁﬁﬁéboéftﬁeﬁblﬁﬁféﬂ'bbﬁtalned
The nethod for operating a bIOChIp |t 23 accordlng

g any; @f vbheaboue Lt ¢,
characterlzedeln that the so utlon mn |n s d veggglcxf the

a%ov%“%ggﬁslnkglggnE%thgx Sf%dv Fﬁﬁ&porte(nﬁﬁ bring

particle and or-s Iutlon Wi thi h- sard

m_xi.n usi on, . reaction, .separation, or mashln

Sr Lo o o Ty he 6 B BT B (B AL ETRE et it Probe-
for operating a hiochip kit _according to any of the

SHBYETIHEEMPACELAND A6/ CEx RPILUDLON eHdrHdt idizedald (s

that an identical analyte is introduced 10 into each
wel | i nX&Hvd )bi dehipethod for operating a biochip kit,

characterized in that, in a biochip 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
liquid between wells, or both of them.

(xxxvii}) A method for operating a biochip kit,
characterized in that, in a biochip kit according to any of
the above items (xxii) to (xxxi} comprising said vessel
connected to said biochip, 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 thh of them.

(xxxviii) The method for operating a biochip kit
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(xI') The nethod for operating a biochip kit according
to any of the above itens (xxxiv) to (Xxxviii),
characterized in that anal ytes introduced into

respective wells in said biochip are different from

each other. 15 (xli) A nethod for reacting a target
contained in an analyte withos probe, characterized
by conprising the steps of: placing a specific
particle in said wells of said biochipin a kit
according to any of the above itens (xxii) 20 to

exodndimy conskinyUlEE atEbi RReeor dtadst qxar vof tde (xxxvii),
above itens (xviii) to (xxi) introducing an

2P E-GOUR] NLANY 5akUt £ QD 'éHlQlt%%Jn wielis gfalﬁa'igessel is
bi ochip to bring the systen1to such a state that sa

B@%h&&ﬁ;caﬂtEO”Eo ﬁégt g%:t%% $ ;&5%ep§ﬁb?%#§%d?4part1cle

wi thi'n all noVvi Ng
éald so tlonl1 contalned in the vess
i) eﬁ%lcdf}

. B Hiooehgch naabh erisodref teapg mixing,
ion contained in the 5 vessel of said_biochip, or
3& %ﬁsﬁgﬂh dFEREELART al SPPa&aliren t P&i MARMIY s&ifd contents
solution present within or outside said wells to
ré&bins fiad ¢ digehidont ai ned in said analyte with said
probe. (xlii) A method for B/F separation of a target
from IGxanxanallee, mehdratt efdzedopyreioimpy i sk ngbibehip kit
steps of:
according teo 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 (Zrxiv) to (xxxviii),
characterized in that analytes introduced ihto respective
wells in said biochip are different from each other.

(x1i) A method for reacting a target contained in an
analyte with a probe, characterized by comprising the steps
of:

placing a specific particle in said wells of said
biochip in a kit according to any of the above items (xxii)
to (xxxi) to constitute a chip according to any of the
above items (xviii) to (xxi);

introducing an analyte-containing solution into said

wells of said biochip to bring the system to such a state

that saild analyte can come into contact with said particles
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pl aci ng specific particles in said wells of said

biochip in a kit according to any of the above itens

(xxii) to (xxxi) to constitute a chip according to

any of the above itenms (xviii) to (xxii); 15

I ntroduci ng an anal yte-containing solution into said

wells of said biochip to bring4the systemto such a

state that said analyte can conme into contact with

said particles wthin all the wells; |lowering the

hei ght of the interface of said solution 20 until the
padihtinomldf thike wiedtlerf @0el of said solution is bel ow

the I ower surface of said filter at the bottom of

sai d wekl-ttoat égovensaidganalkytie nesfEH i ngnunreaicd edsolution
with the probe supported on the particle fromw thin
eaglta0hedsaifd Weld Siveaib 1250l N4 pPUE iR VaSkimgvertically
liquid into said wells in said biochip, circulating

ﬁl%ivqél‘ﬁasmlélg i quui £h Lhr ugh ssaid sé’f@@%&nﬁcﬂn@ﬁﬁed in the

wellsin said biochip to 1 ntroduce sal I ng
o2 e o , . S = di sch
VEL o 2P S, Dtk OE L JUERGLEEE Becoure
ho U 58 SRS b ST Bz saia
are _renmoved by washing. (xliii) A nethod for .
PRade &Paﬂr%a%oﬁaﬂﬁngc%qeafr getntaingd AR Siranalyte with

characterized by conprising the steps of:
said probe.

(x1il) 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
biochip in a kit according to any of the above items (xxii)
to (xxxi} to const_itute a c¢hip according to any of the
above items (xviii) to (xxii);

lntroducing 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
below the lower surface of said filter at the bottom of
said well fo remove said analyte remaining unreacted with
the probe supported on the particle from within each of

said wells; and
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placing a specific particle in said wells of said

biochip in a kit according to the above itens (xxx) or
(xxxi) to constitute a chip according to any of the

above itenms (xviii) to (xxi); 15 introducing an

anal yte-containing solution into said wells of said

bi ochip to bring the systemt8d3such a state that said

anal yte can cone into contact with said particle

within all the wells; lowering the height of the

interface of said solution 20 until the position of

t he i nitsttadacenagsa diadhing ohligidpdhéw t9edd owells in said
surface of said filter at the bottomof said well to
bépavepsai @ iamal e ree e aiichg wasteacy edliwthd t herough  said
probe supported on the particle fromw thin each of
vaisdeelidsio 268aidntaduci g davasbhgehiguitd ittorsRidk said
wells in said biochip, circulating said washing |iquid

LRAYEE Saiidiivessehtd Nt 925@1 dwwehls i sai i bi oshbdhip and
to introduce said washing liquid into said wells in

SA50REERT) By50 adhsaler Pcamyd YA MUY O ot
SRS LBl s, PR S e e
T B T Pt TS B et
wel | side part of ) _
are removed by washing.

(x1iii) A method for fractionally isolating 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
(xxxi} to constitute a chip according to any of the above
itgms (xviii) to (xxi);

introducing an analyte-containing solution into said
wells of saild 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 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;
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sai d biochip, and a convex part, a concave part, or a

snoot h part, corresponding to the concave part, convex

part, or snooth part in said biochip, provided on the

upper end of said vessel, together, and then

i ntroduci ng a separating 15 agent solution into said

wel | s of said biochip, whereby2ésaid target in said

analyte is isolated fromsaid particle and is

transferred to said wells of said vessel. (xliv) A

met hod for detecting and identifying an interaction

bet weenrd tahgeitng ont e akingn lanpdrmaliytte awid w@0ls in said
probe, characterized by conprising the steps of:

pliacitig speci fd @l paird cl €sidn sacHiwgl | sighigai @hrough said
biochip in a kit according to any of the above itens

wedddl lﬂt&X%@thW%PP@SEkﬁtgéh@ BEb@h§ﬁCQ£ﬂ'ﬂﬂt£8duce said
any of the above items (xviii) to (xxi)]

'deétghq i ng; @na}gxfcs cq flfa' ni ng ;0! L&mon 59&0 g%gmp and

Sal IOC Ip to r| ng e system 0 SUC
dt that sai ana te C n Cg% i.nt o cont
t'Lﬁfél |

ST FareT cI%6s S whERMATE | FE9™s THhr i %#%ﬁualn said
ei ght, of the |nterface of said solution unt|I t he )
9S8t oftthe LAFEAFEdBY0f S8aFd CF DN jiduigh| gwom said

the |l ower surface of said filter at the bottom of

¥&ild swelfhaxehenpiks s eeanak hes Ebani AhAagpupbeabpusd target

with the probe supported on the particle fromw thin

@ach rsfmoviedl daif dvagdlirsy; and

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 a
smooth part, corresponding to the concave part, convex part,
or smooth part in said biochip, provided on the upper end
of said vessel, together, and then introducing a separating
agent solution into said wells of said biochip, whereby
said target in said analyte is isclated from 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 to any of the above items (xxii)

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

above items {xviii) to (xxi);
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i ntroducing a washing liquid into said wells in said

bi ochi p, circulating said washing liquid through said

vessel into said wells in said biochip to introduce

said washing liquid into said wells in said biochip

and 15 di scharge said washing liquid fromsaid wells

i-n said biochip, and discharg'hg said washing |liquid
fromsaid wells, whereby substances other than the
probe-bound target are renoved by washi ng;

positioning said particles within said wells on said

20 por égrtinodiwiichd | 41 epnadiyd edetoatchiingnagndsd dentod yinge said
a reaction or an interaction between the probe

suddor tefl saidabdoparit cie bandgt bret akgetni tSakfch a state
anal yte. (xlv) The nmethod for detecting and

et il A& dAv eE8gbi ORtBEL¥REACR {;jak8ekaid particles
contained in an anal yte and a probe according to the

AL A 1M (Pfld Wezicharacterized in that, for each

particle, both probe identification information of

sai d partjcl. I nf or e} bout reaction or ., .
intera?fﬁ%%hggﬁ&gg%q%?ﬁg?%r%geg%%pb%??%ga%ﬁ ggiﬁald solution
par.t.i.cl g, and sai.d target . .contained in said anal yte , i
DB o, EpBo@ostiAT Fhe WA noA PO ader atd | AguandFolution is
id%ghjf%ing an interaction between a__target contai ned

Sh ah3fytevsid 2Uptese &dcofditigfiestefe abovds thefton of
(xliv), characterized in that, for said particles in

SZai viege L Faf gemericonsabduenalgént irfenedmiionw ofinsaadted with
probe supported on said particle is identified, and

tthe spatke clupgonteider avt itdre bpawetnlsaifl-gai ole tand ecach of
said target contained in said analyte is

said wells;

introducing a washing liquid into said wells in said
biochip, circulating said washing liquid through said
vessel into said wells in said biochip to introduce said
washing 1liquid into said wells in said biochip and
discharge said washing liquid from said wells in said
biochip, and discharging said washing 2liquid from said

wells, whereby substances other than the probe-bound 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 analyte.

(x1lv) The method for _detecting and 1identifying an



then nmeasured to cal culate i nformati on about an
interaction for each well based on infornation about
the state of interaction for each particle. Exanple
enbodi nents of the present invention provide a biochip
in which a target contained in an analyte is reacted

infelif JBHARE, N el cBlipifed " iR o BioecPraipg to

quantitative determ nation and detection can be
ther abpye dtbm alxdivi u charactepizedi e that, fovmash pasticls; daibi prybe
the sane. 29 Further, according to one enbodi nent of

idenkigichti6s $RforinAYiontdOfid PARIQ@e lafd BhE IR PatithR Ghidackbh or
whi ch can realize direct transfer of a |iquid between

.wel|.s, specificall et ween bi.ochi ps,each provi,ded

intff3eliSn GRGERh; Fd i) APPosRA" 58 S PR B pSHld target
provided with a plurality of wells and a vessel

coppineddedaid aralyts qué detectady of wel |s. Furthernore,
according to one enbodi nent of the present invention,

t hel8vi)STHY RIttRPfor ek @%HQHeﬁﬁgﬁd hﬂgnt%%tiolnybtegween a

fracti onating one or nore-targets one ana
a nmethad for isolatin nd fractionating one or nore
targef qoaingd dinah aalHE Ao Probs 9ecording B G AROVSritan V),
paral l el manner, a nmethod for assaying one anal yte
chdractedred ain nbate foar gwitdspadietes an neddhodvdllyr infosagtiog about
number of analytes in a simultaneous parallel manner
idehfificR6n 8F sdfProb@ 585 otted on said particle is identified, and the state
of an interaction between said probe and said target contained in said analyte is
then measured to calculate information about an interaction for each well based
on information about the state of interaction for each particle.
Example embodiments of the present invention provide a biochip in
which
* a target contained in an analyte is reacted with a probe with high
efficiency in a short time,
+ B/F separation efficiency is high, and
« high-sensitive quantitative determination and detection can be

realized, and

- further provides a process for producing the same.



sai d nmet hods each using said biochip. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a typical
cross-sectional view show ﬁ& a bottom side of a well
provided in a biochip in one enbodi nent of the present
invention; Fig. 2 is a typical cross-sectional view
show ng an 30 exanple of pores in a filter; Fig. 3 1is
a t Ypithed, accoléng 6 bhe ralbodimenpdf theptesemn insemtdorgfthare is
well provided with a reinforcing rib part; Fig. 4 is a
i cal 1,00 Vi ' i pf.Or.Ci i,br:padrst
pro YA 8 oS ot i SRl pl R B Qe bt of il botwoen
hot om ¢crograph of _a well bhottom part_havjng.a
weﬁ& §Hrest batyepn broghps, sardupreyided mﬂltaeplug%rrtﬂaqfe\yells, or
Fig. 6 is a typical cross-sectional view showng a 10
beth@encnbischip movaledekith prjuralied ofividlsaanded pésseLprogidddowith
part; Fig. 7 is a typical cross-sectional view
i ttomside of a well provided with a
apﬁggmﬂ‘?%‘%ﬁggn b part; Fig. 8 is a typical
cross-sectional view showng a bottomside of a well,
pr o netbermgneh agcerdingie qngr embedimary e gies presenbinventign,
reinforcing rib part; Fig. 9 is a typical
thegd RSProsRidd onal view showing a bottomside of a well
provided with a concave part for registrationin a

Lfggéo@g@ggoﬁqgﬁs@% gﬁ@%%éi%giaﬁnga on¥ F%)ircrglme targets from one
analyte,
« a method for isolating and fractionating one or more targets from a
number of analytes in a simultaneous parallel manner,
* a method for assaying one analyte for one or more targets, and
« a method for assaying a number of analytes in a simultaneous parallel
manner for one or more targets,

said methods each using said biochip.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a typical cross-sectional view showing a bottom side of a well
provided in a biochip in one embodiment of the present invention;

Fig. 2 is a typical cross-sectional view showing an
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20 bottom side of a well having a pore-free part in a
predeterm ned width fromthe periphery of the well on
the wupper surface of a bottompart in the well; Fig.
11 is a diagramillustrating a nethod for preparing a
rib or a well using an optical molding; 31 Fig. 12 is
a top view of a biochip in onélenbodi ment of the
present invention and a cross-sectional view taken on
line AAA"; Fig. 13 is a top view of a biochip in one
enbodi mrent 5 of the present invention and a
erozelsestfi meslesvilewa dideiteon line A-A'; Fig. 14 is a
cross-sectional view of a biochip conprising a first
filter Fand & sezxoadtphtel iorosseideatdvned,; Ailwigf dS5bottom
IS a cross-sectional viewillustrating a nethod for
BrERACMG adliloytgyikidd Garg i5ingrarditiehy rib part;
connected to a vessel; Fig. 16 is a cross-sectiona

view shqw ngs ansexamplgichh WiEhvBesmaabhialdd a2 reinforcing
transparent plate for use in optical 15 detéction is

RN R S
cross-sectional .view show ng an exanple of a hiochip

(i comBsi hg AovebRolS To1 nel LG A R BEEH GL 18 vell
.%t%o%\nr Oggi’gegaiv%r;\_a& gi er\gisnhgovgcni%ganrgéa%palret provided on a
filter surface;

Fig. © 1s a typical cross—secticnal wview showing a
bottom side of a well provided with a reinforcing rib part;

Fig. 7 is a typical cross—-sectional viéw showing a
bottom side of a well provided with a reinforcing rib part;

Fig. 8 1is a typical cross-sectional view showing a
bottom side of 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 part for
registration in a reinforcing rib part;

Fig. 10 is a typilcal cross-sectional view showing a
bottom side of a well having a pore—-free part 1in a
predetermined width from the periphery of the well on the
upper surface of a bottom part in the' well;

Fig. 11 is a diagram illustrating a method for

preparing a rib or a well using an optical molding;
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20 of a biochip kit conprising chips in a multistage;

Fig. 19 is a diagramillustrating a nethod for

preparing a chip conprising a plurality of wells; Fig.

20 is a diagramillustrating a nethod for operating a

bi ochi p according to the present invention; 32 Fig.

21 is a cross-sectional view &fl a chip illustrating

one step in a separation/fractionation nmethod and

detection nethod for a target in an anal yte accordi ng

to the present invention; 5 Fig. 22 is a

cross- $8ct.i ohnal iyi ewtop aiemi wf id |lsechipngnovaestegipodiment
in a separation/ fractionation nethod and detection

rEt hiode f preaehar gatvdnt aon anatytke acew-thamg-idwal heiew taken
present invention; Fig. 23 is a cross-sectional view

& a6 m-20. il lustrating one step in a separation/

fractionation method for a target in an anal yte

accormﬁﬁﬁ}(&ihfspée%%?tvﬂd%”ﬁﬁ'é”ﬁigﬁﬁipzﬂn'%n% embodiment

cross-sectional view of a biochip kit having fine

%ﬂ?Q&gg'E%E%%dﬂ‘f%é@ﬁﬁ%%na%naF%‘%ﬁdséﬁgéé%ﬁoﬂéif@ESW taken
1'g. "§ a cross-sectional view of a chip

il lustrat] one step in a detection nethod for a

&t n%r%Jggﬂ anal yte according to the present

invention; Fig. 26 is a diagramillustrating an ) ,
exanpléud? al4 is a cross-secticnal wview of a biochip

comprising a first filter and a 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—-sectional 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 1lid
part in a vessel of a biochip kit;

Fig. 17 is a cross-sectional view showing an exampie
of a biochip kit comprising a vessel formed using a plate;

Fig. 18 is a cross-sectional wview showing an example
of a biochip kit comprising chips in a multistage;

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

Fig. 20 is a diagram illustrating a method Zfor

operating a biochip according to the present invention;
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20 bi ochip according to the present invention in which
probe- supported particles are contained in a well(s);

Fig. 27 is a diagramillustrating a nmethod for

introducing an analyte in a well of a biochip

according to the present invention; 33 Fig. 28 is an

el ectron phot oni crograph showfég probe support ed

particles located on filter pores; Fig. 29 is an

el ectron photoni crograph showing an inage of the

bottom part of each well in a chip; 5 Fig. 30 is a ]
graph Bhowi ngla rks at fonsHios beafddwnade Yhew of a chip
di scharge anmobunt and the discharge time in the case
whénetazbbdeignenserareni int e sepaviadi dry fraisidriattiora method

filter in a chip in Exanple 3 and was di scharged from

andl ewerclidn methoderovessalgrgatd 1A Bing.ardll e aaccording
graph showing the results of a test perfornmed in the

88MELEBPPABE=AS HAvEXaABhe 3 under a differentia
pressure of 18 gf/cnR for eight conbinations

differ fr e ot her, [ r d :
pore ?Eg0|nggl ?%QBE%T ﬁ%%%§%§§§§£%§ﬁﬁﬂf%§%ﬁTHe@ a chip

%%?EstaC?EThe es§%? rexggtlg ;gﬁﬁh{fggggléﬁﬁ{ldﬁ method
drawngs. Flg L js;aclypical, ofgss;sect] oaf}la'lyeeevggéordmg
to the present invention;

Fig. 23 is a cross-sectional view of a chip
illustrating one step in a separation/fractionation method
for a target in an analyte according to the present
invention;

Fig. 24 is a cross—-sectional view of a biochip kit
having fine through-holes in a vessel at 1its well bottom

face;

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

~ illustrating one step in a detection methed for a target in

~ an analyte according to the present invention;

Fig. 26 1is a diagram illustrating an example of a
biochip according to the present invention in which probe-
supported particles are contained in a well(s);

Fig. 27 1s a diagram illustrating a method for
introducing an analyte in a well of a biochip according to

the present invention;
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20 wel |l provided in biochip in one enbodi nent of 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 34 wth an
anal yte dissolved or dispersettherein is passed

- through the filter while probe-supported particles

which interact with an analyte, contained in the well

16 are not discharged to the outside of the well. 5

I n t heF'p¥es@ft isnventalestronr ghghionporesytant ghaving probe-
uni form di aneter are provided at uniform pore spacings
suppbdheedli bhecit8esThecatndf onmipdterdiparetser " as used
herein means that the error of pore dianeter is not

more thaf, 209 iRy ekar adlae thein Mphe tHokdrkfbadin §R6WEBNg  an
of CV (coefficient 10 of variation) value. Pores with

ﬁm&%%foéiﬁﬁgtﬁbt%BEObaQE oROLA PRI felhan n2Q%dnApter s
of val ue can be prepared by the nethod which wll

be, desgjbedol gtery Al bk g1 of S108 i1 DS Acen the

bet ween e- Supported partic cont ai ne

|, 16.and the pore dianeter, can, .be made 5 small .. A
U8 P, B L e Bt T e LoREMBP e case
filters or the like is about 10 tines, For, e le, .
Whehea & i BFLTR t 1S5 Bor 8L di bRt TR 1BFIo0 2 47 | ﬁg?@gd, into a

the dianmeter of particles which can reliably filtered
filter in a chip in Example 3 and was dlscharged from a

lower 1lid in.a lower vessel; and

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

spacings.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be described 1n more
detall 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 of the present
invention.

Ags shown in the drawing, a filter 18 having pores 19
is provided in a well 16 at its bottom. This filter 18 1is

constructed so that a liquid such as an analyte or a medium
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20 is about 5 pm By contrast, when the filter with a

uni form pore dianmeter is used, the dianeter of the

pores in the filter is very uniformand, thus, the

di fference between the particle dianeter and the

pores can be reduced. Therefore, the pore dianeter

can be further increased, the335 filtration

capability of the filter can be inproved, and the
filtration pressure can be reduced. In the filter with

a uni formpore dianeter, the pore dianeter is not

paithi cah aging lvitel t@ddssdlvedneral dispeeyed, therehe pos epassed
dianeter is 0.01 pmto 100 pm preferably 0.1 pm to
S@rmugior ehpr ef Ertadt ywBi%em poohb-ptbpdheed efgrticlies which
"uni form pore spacings" as used herein neans that the
ehteraeft Weipoie SPACYNYS bonhatinger nt haR 1R%1 M6 are not
terms of CV (coefficient of variation) value. The pore

40 5eRRGJA I, Nole RAALGY Al Ydd Mdpd. However, when

the pore spacing is excessively small, the strength

of the, fi ri t .0t her _hand en the .

por e 56§Ci%§8i§¢§%§%ﬁgs§38Fy%P§%ae,SFﬁ%l%%ﬁﬂi%&ﬁﬁf having a
rati.o_is |owered. _Accordin the pore spacing is | ,
GEREPAT PRI b 2 PR BrpS i (3t o Ui ARBRPOTE. Spacings in
Eéef%ﬁgfly 0.5 pmto 10 m The term "pore spacing” as '
8d Her'eimn 18f ersPq o WheIQHEr Pose dHiaedsed i9F theed herein

pore-free part |ocated between adjacent pores.
pappRethathdhstargioghtof potes dbamsesr hies ot means 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 dimension between probe-supported particles
contained in the well 16 and the pore diameter can be made
small.

A  wvariation in pore diameters in conventional
membrane filters or the 1like 1is about 10 times. For
example, when a filter with a pore diameter of 0.2 pum 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 very uniform and, thus, the difference between
the particle diameter and fhe pores can be reduced.

Therefore, the pore diameter can be further increased, the
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20 that pores are formed wi thout hal fway branching.

For exanple, the pore may be such that a

per pendi cular line drawn fromthe center of an

opening formed on one filter surface to the other

filter surface departs froma perpendicular Iine

drawn fromthe center of an opening 36 forned on this

other filter surface to the one filter surface,

because this departing does not cause a significant
difference in pressure |oss. Further, the pores nmay

e ldusit itdrat cahebpki penditubhe |fiidgsrdocawt b improved, and
substantially depart fromeach other and, at the sane

tihee, £1 Ithes tpare pdiedrmires «an tihe peduredy, si de (upper

surface side) of the filter is different fromthe

pore dimmeties om tdie weeroRda /3 dd: el i SHEEREE the pore
si de) Exanpl es of such pore shapes are shown in Figs.

%i%?ﬁeﬂe@: (1@ notTIl%ﬁ@&glgfcl%g%éégtég?t i A0 ggnépgl oh%wever,

p
per pendi cul ar to the pore ex irection s not

Ly limted and y be_an f a cylindrica

URCTS QLA RRGUPAr thyFar, Ta Py AfgulReT ShARRY g0+ 1 b
and the |like. The shape of the section, however, is
BPef et 4Bty ToHe REGLRG 3ah ot uséMarigl & otei rcul ar from
15 the viewpoint of mnimzing the formation of a '
meni scd$t® OfEEh R LoTunRe Bt $PRCiRYS” i3S nesefleBgrelin means
than a predeterm ned value, for exanple, not |ess
that Che erxaroldf dhe tiver grefPacimgposesnad seyver than 15% in
problem and the shape of the section nay be, for
eeand epfa QUadrcaafiiaient of wvariation) wvalue. The pore

'% rticul ar

spacing is not particularly limited. However, when the
pore spacing 1s excessively small, the strength of the
filter is low. On the other hand, when the pore spacing is
excessively large, the open area ratio is lowered.
Accordingly, the pore spacing i1s generally twice or less
the pore diameter, preferably 0.5 um 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 formed 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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20 prismor a quadrangul ar pyram d. The adoption of

such straight pores mnimzes the |ength of pores

formed in the filter and, thus, reduces the area of

contact with the pore wall and can mnimze transfer

resi stance under pressure in the filtration. 37

Further, even when the probe-3d@pported particles are

accurmul ated on the primary side of the filter and,
consequently, clogging occurs, the particles do not

enter the inside of the filter and stay on the

dorrgde ot tHE S father (GiR&eri ssunfeeapl evelthel oggedfilter
nodel is formed). Therefore, in this case, the

parifiackes cacease!|y Helis di sliepasednfbr ondbhe fitder cause a
surface toward the primary side by flushing fromthe

sdganddrynsi deiofetrbacki | tar,ppasstibe Tdoggi ngrak-thbe, the
filter can be elinm nated again to 10 regenerate the

Plol-eer ,mé%’adjé_’]g sieH henprol pRgatdap&faihgraserMit® do not
l[ife of the filter. Thus, when straight pores having a

WRbEeEAY 6L 2Bt Bk 308 fQTRd, dh Jhg f iéirﬁ&,f A PRLTOLM +ine,

pore spacl ngs, probe- supported particles aré arrange

t peni qn.t pritary side, and, if
%gge g%%yﬁﬂﬁéﬁéﬁﬁﬁ Jgguéﬁeagréﬁa¥gngﬁﬁﬁé @gﬁxﬁé FiTEhey stde)
fromthe_secondary si to dispers the parti.cles
POWE LB BT by @%ﬂﬁ?f%@@?ﬁ%?% RPFe dlauetey on the
reaction of the analyte with probe-supported

F&FPIEREE dndedétemtaorwamde L) v, daraiekppurl such pore

shapes are shown in Figs. 2 (a) to (d). The shape of the
section of the pore perpendicular to the pore extended
direction is not particularly limited and may be any of a
c¢ylindrical column, a quadrangular pyramid, a polyangular
pyramid and the like. The shape of the section, however,
?'_s Ipreferably one having an obtuse angle or circular from
the viewpoint of minimizing the formation of a meniscus.
When the volume of the well is not less than a
predetermined wvalue, for example, not less than 0.1
microliter, the meniscus poses no severe problem, and the
shape of the section may be, for example, a quadrangular
prism or a quadrangular pyramid.

The adoption of such straight pores minimizes the

. length 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.




10

15

20

20 Further, when the discharge of the probe-supported
particles on the secondary side of the filter is not

permtted and 100% of the particles should be trapped,

100% of the particles can be trapped w thout |owering
pernmeability coefficient and filtration efficiency by

38 taking into consi der ati on37f or exanple, particle

size in such a manner that the pore dianeter of the

filter is made Ilarger than the m ni num di aneter of

the particles. In conventional filter paper and . .
nmenbr afBTEPEEer S He WBehokhe dpaptrasrsunnrPaind praticles are
spacing are not uniform and the pores per se have a
eRFEBUdREeAlsi onal | Yheomprimared sddeuctadr e, thend Poktesr and,
whi ch are finer than the pores on the surface of the
Eoherqaeetpryesentogd iy notbersj | tdre pdhetelosedoanot enter
part of the particles contained in the 10 filtrate is
thapperbide t BE poiescpresentnd toiayt ke fthé esurrapd, of the
consequently, clogging called "internedi ate cl oggi ng

rRdebr oceis. ild) ehi Mgl )i 816l NGogd€N A formed) .
liquid 1s fed fromthe secondary side to take out the

RRELLELES  fiom withinctbe fiLrer bo,the oci macy sid

tﬂe ??us%fng %5 2? Sct “I'8 hot “8at i gg% %r%sagggéllé %%ly be
riicl nnot ge taken out ron1%he filter to.the .

BERRRERY GAURGetE, caTiEY Whaai | rorastarec oty side

Eﬂt%&n he fg%%er, and the anount of the particles

Led I HANIRE det@ettlon FeCrRdtcddSideuathditie thiglter, and the

particle capture efficiency of the filter is

clogging of the filter can be eliminated again to

regenerate 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 filfer at uniform pore spacings, probe-—
supported particles are arranged on the opening on the
primary side, and, 1if necessary, a ligquid 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 probe-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 is not
permitted and 100% of the particles should be trapped, 100%
of the particles can be trapped without lowering

permeability coefficient and filtration efficiency by
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20 probabilistic, and, in order to provide a capture
efficiency of 100% a filter satisfying "m ni num

particle dianmeter with particle dianeter distribution

as a sieving object > maxi numdi aneter of filter

di ameter distribution” should be selected. This

results in |owered perneabilit38 39 coefficient and
filtration efficiency. In the present invention, the

thi ckness of the filter is preferably 1 to 10 pm

nore preferably 2 to 7 W Wen the thickness of the

flialaigyg | sntar gemaitmyratoipm fhe Sefdnplet i particle size in
resistance during the filtration of the liquid is

lsarcde,a wahee r whisat t heet biccknebisasmaftdhenf i thierfistéesss made
than 1 pm the nechanical strength of the filter is

uRsatdrsfaciorhe Inidik@mpresantdnventtion, pdhel opes.
area ratio of the 10 filter is preferably 15 to 60%

nore prgf I ARlohtAdd0 SOt e WNEH Lhe QReR-RE LAk Qter, the

iIs less than 15% the filtration efficiency iIs
i dLL, e ratjo_j ha
R M e R
nsatjsfactory. 15 The filter nm ﬂ%@Pin various fornsl. ted
iy poTes. SCSpettf ¢ Bxanptess THePEsTS g Compiicate
filters fornmed, b gressln by a nold, filters forned
By 6T ATy p%‘?‘%sg?]ﬁ WikbGBn A SbrfilRedr e Hpypores on the

applying a | aser beamor a neutron beam filters
ﬁ@gﬁ%ﬂxbycgzrdﬂghirﬁﬁk@nesaﬁeorpresent within the filter.

Therefore, a part of the particles contained in the
filtrate is 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 out the particles
from within the filter to the primary side, the flushing
effect is not satisfactory and all the particles cannot be
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 cf 100%, a filter satisfying "minimum particle
diameter with particle diameter distribution as a sieving
object > maximum diameter of filter diameter distribution”

should be selected. This results in lowered permeability
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20 netallic thin filmand expandi ng pores through the

action of tension, filters fornmed by formng pores in

a base material by photoetching, and filters fornmed

by resin nolding. The above-described filter with

pores having a 40 wuniform pore dianeter .and forned at

even pore spacings may be fordfed, for exanple, by

phot ol i t hography, specifically by coating a resi st

onto a predeterm ned organic or inorganic film and

then conducting pattern etching to form5
sredetisrifinfe @b idst tnat e T £l damstite fil mt hi ckness
havi ng predeterm ned mechani cal strength and

pr edet dinnitied pysoren di fmreewt johi ghhaspectketehi ng ithe filter
necessary and may be carried out by anisotropic
dtschirggerBtner , cbhe of ikt emdray s e, 1f epargd 7b¥m@ When
nmet hod 10 using an expanded netal. For exXanple, cuts

ane f kBsa 830 hicck: inle I il

stgbggﬁggg?g$ﬁ1fﬁ§atﬂﬁ%lgggﬁ% argéeéégﬁggg F%% or%? T, the
I i@l theoughs e Thi t Lde L

Fﬁﬁgg%gﬁaﬁ1%%nHX|%%§$d§gf§§ qu?§ ?ﬁgt?%g%%giggf %%?ellquld‘
f n.an pe ea.,ratjio. of 15 about 60%. .
SoacTas PR BB Gl bR n TR 071 oY g fe Less

g esseg by a convex nold to forma predeterm ned . )

Cave fHle, Wher eBFCRIpIGRE | BFTERIREI | 8Twhitéle hivéter 1is

been ,inte%fally formed are fornmed. Alternatively, a

HEERGd StayF T O4l¥so be adopted in which a group of wells,

for exanple, in _
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 various forms having pores.
Specific ~ examples thereof include filters formed by
pressing by é mold, filters formed by forming pores in a
woven fabric or a film by applying a laser beam oz a

neutron beam, filters formed by scratching a resin or

lmetallic thin film and expanding pores 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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20 a honeyconb or round formin which openings are
vertically extended fromthe upper surface to the

| ower surface are separately prepared using a resin
or a netal, a thernoplastic resin solution is coated
onto the bottomface of the group of wells, and the
coating is dried to heat 41 Bnd the heated filter
and wells to each other, whereby the expanded netal
filter and the group of wells are bonded to form
wells. Further, as described below, a nethod may al so
BQlfBerBBFédq%?Wﬁﬁ%% FHe fRrPedi g AN RRF] hgpacings may
filter are integrally nolded with a resin. Accordin

bes dqgaead.cufar| expmatlerr edy ppbotetlildmognagdess apealfically
bi ochip, for a plate conprising a plurality of

bwt ecpaksndi f Ber erds fatomaogdach &t hegrrede conpised i oy ganic or
for 10 exanple, alum nunfalumna, netallic

shbrgenisi Figa, Md tkéal btbadtct angumatitean aatalderiv form
etching is carried out fromboth sides of the plate

becherByRihbht 6fcP88. @ WBL | orgeRectbi Cabdyre f @118 thickness
netal oxide layer formed of, for exanple, alum na,

?hé&%ﬁuﬁ%%ﬁ%%kéﬁ%SS%P?ﬂégﬁ%¥§$Q%x%Egﬁﬁg@@#“*E?dﬁ%%§éf%rmined
. f.o ilt d t

PREEL A ANEE eSS, WP B A r Ol s SRRty 4 may e
nmet al, or netalli i.tani um phot oet chi ng

lic sjiljcon, . C
ParPiair ol Bt ohd 30E cbatinGLED tBetweon | he. ot o

- layer and the

Further, the filter may also be prepared by a method
using an expanded metal. For example, cuts are formed in a
30 pm—-thick stainless steel foil in a staggered form in a
mcld and are expanded to form rhomboidal threough-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
concave 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 are‘vertically
extended from the upper surface to the lower surface are
separately prepared using a resin or a metal, a
thermoplastic resin solution is coated onto the bottom face

of the group of wells, and the coating is dried to heat
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20 netal oxide |ayer, whereby a biochip conprising a
well and a filter joined to each other can be

prepared. According to this method, the use of a

mul'tilayer material conprising a netal and a netal

oxide or the |like which have been previously

integrated with each other caf*42 realize the

preparation of an assenbly conprising a filter and a

wel | which have been integrally joined to each other.

This assenbly has_no fear of causing |iquid |eakage

PPBm ke DSRIGS ddet [t ! Mallet HndeirR GERL, pihereby the
Further, since a transparent material such as al um na,
skpprpgdedomatialant bl ey #ed ukled BEPUPi Iofervgldyferare bonded to
formati on, when optical detection is carried out, the
fehamvivel lef. the particles can be observed directly

through the filter layer. For exanple, fromthe

Vi ewpoirot-tokr, edasi ripsckQbied thaflbap resmettande,mihealso be
material for filter formation is preferably a

mabekkal MaviWia e htgh heveal efgaf fdlity i@ ehe filter are
solution received in the well, specifically a

By deaRi b ic nJTRies kAl B theigase where the sol ution

'S agueou , and an ol eophilic material in the case

wher e l.utjon is oily. .15 hi | | [ .
nateri%?goﬁﬁgﬁghe?x?ofle §ﬁb éﬁﬁ%%%ﬁget%%%gﬁéggﬁnSQIOduCtlon
resins, crosslinked polyvinyl alcohol resjns, .
BEPGGFTCI Zuith FUbiEHs, Col %y dih T rFIRSLS Fog yF R Heality of
cellul ose acetate resins, triacetyl cellul ose, o
pategieds Aiffarenfesizn 8psky PERPHS, Imyngomposition, for

copol yners of various _ o o
example, aluminum/alumina, metallic silicon/silica, or

metallic titanium/titania, pattern etching is carried out
from poth 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, photoetching is
carried out to the boundary between the 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 is
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 =sach 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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20 acrylates, for exanple, a copolyner of 2-

nmet hacr yl oyl oxyet hyl phosphoryl choline with

nmet hacrylate. QO eophilic organic materials include,
for exanple, polyethylenes, polypropyl enes,

pol ystyrenes, polynethyl nmethacrylate resins, liquid
crystal polyners, 43 polycartéhates, polyani de
resins, polyimdes, polyethylene terephthalates,

pol yet hyl ene napht hal at es, cycl ool efi ns,

pol ymet hyl pent enes, pol yaryl ates, pol ysul fones, and

BERYEtater S f BRERALE: 4 ¢ior gania® At ISl GHRLkREiNg op Tilter

exanple, netals, such as iron, nickel, copper, zinc,
am@ﬁanWﬁlbiWhiﬂthawatQﬁ@@nintagralbmljuﬁg@@st@nﬁach other.
nol ybdenum tungsten, rhodium palladium silver,

Golic, p@Eatnbhlm hataiml efsast eef , cahsésg, liedibr assakage from
bronze, phosphor bronze, al um num copper 10 all oy,

aheminteneghesifumhal Iyt WRDUPRdBENES] um silicon
al oy, al um num zi nc- magnesi um copper alloy, and iron-

ni ckelpaldi, MR @XidenosuEbuBSySiLLER: ALY BE. alunina, |

tltanla Z|rcon|a and tant al um oxi nmetal nitrides,

%Hg and \é‘tl\liqsgcar%gjﬁg\ﬁa erldgsetél fS?(erhPiP@edr m%ra%omatlon’

O S el b e ity iy BEhavior of the
gtradenark) glass and quartz gl ass. he surface of

ﬁ;ﬁﬁg&ﬁﬂ“qq%lﬁ%ﬁgﬁqﬁvq%wd%gectly through the fllter layer.

For example, from the viewpoint of reducing
filtration 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 hydrophilic
material in the case where the sclution is aqueocus, and an
oleophilic material in the case where the sclution is oily.

Hydrophilic organic materials include, for example,
polyethylene wvinyl resips, crosslinked polyvinyl alcohol
resins, polyglycol acid resins, polyamide resins, polyimide,
cellulose acetate resins, triacetyl cellulose, cellulose
nitrate resins, epoxy resins, and cobolymers of warious
acrylates, for example, a copolymer of . 2-
methacryloyloxyethyl phosphorylcholine with methacrylate.

Oleophilic organic materials include, for example,
polyethylenes, polypropylenes, polystyrenes, polymethyl

methacrylate resins, liguid  crystal polymers,
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20 subjected to plasma treatnent, corona treatnent,
ion treatnent or the like to form hydroxyl or

~carboxyl groups. Further, a hydrophilic netal or
"nmetal oxide may be forned on the surface, for

exanple, by plating. Alternatively, a hydrophilic

material, for exanple, a copoldmer of 2 44

nmet hacryl oyl oxyet hyl phosphoryl choline with

nmet hacryl ate, or a polyethylene glycol derivative,

may be coated. Alternatively, after coating of
Q%&W@Oﬁéﬁﬁéerﬁ?%@m% regdRy  gisuy imsyde® polyethylene
decyclized. 5 Anong the above materials, materials

Feverg thadatface riodrieethwierd umaehtisalatas, or cycloolefins,

titania are particularly preferred as the filter

maflgrieshylSententhese apelyhydnapkis)ic, ponypecitbhes, and
adsorption of a bioanalyte is on a  |ow level, and,

pbolheheranlagyesys anal yte or a washing 10 liquid
easily enters into the filter. Wen not only the

surf acenButaak 8o ﬁQQeE@%Q%UaPnEQﬁBegrl%QF {%kgﬁﬁlg§ metals,

formed of "the above material, the

tnapspacent,.  This ;i s, advant ous _i.n that, when .
optlcaﬁ dg%égPionlisE%dbpgggf X r BAFY onSppinum,  silicon,
iLC action getme n the particulate proﬁe nd 15 the
g%é%&%gmﬁark ?nEﬁﬁu%é ea@?g9eaéP@Ctedm% ﬂbgﬁ@HF?fieEungStenf
tgrﬁggh the transparent. filter. Wen the filter is

FOPHeE usPAgIaf b na S 1di9oa 1ld iRlaHila Yy tfeainless steel,
surface material, a nethod may be adopted in which a
BRRpScofsd dinf§Fa fPreereandhaswbblr by drgraveda bfiminum-copper
alloy, aluminum-magnesium 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 SiC and WC:

carbon materials, such as diamond, graphite, and diamond

“like carbon (DLC): and glass such as soda glass,

borosilicate glass, Pyrex (trademark} glass, and quartz
glass.
The surface of the oleophilic material may be

subjected to plasma treatment, corona treatment, ion

treatment or the like to form hydroxyl or carboxyl groups.

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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20 alum num netallic silicon, or netallic titanium
and oxidation is then carried out for conversion to
alumna, silica, or titania. Alternatively, in this
case, a nethod nay be adopted in which a plate forned
of alumnumalumna, netallic silicon/silica, or
metallic titaniumtitania may445 be provided and is
used for the formation of a well and a filter. <Wel
part> The nunber of wells provided in one biochip is
not- 5 particularly limted and may be determ ned, for _
Be&Rpraylpylopvetide shoshlopydbboddpeor wédbpanetcherylate,
or the nunber of probe-supported particles to be

pgceiavedo lamithhbendi pogdmygolhaderéivbitarreg sinmgl e el | coated.
or a plurality of wells which have been integrally
Bareedawi trhleacha Bider cobveng Woen glQcardyl aReckyPey Ofte, the
probe- supported particle is used and, at the sane

tbBRy grBupbeR ObePAdd 193 f0r separation and
purification or other purposes are received in the

vell, gnoggnshiucR q&ytet%%_ag%omrr?ag:%f]die%fé Ctg]?‘?lpr}%b% surface

plurality of well's are provided an I ca

LGl escar i rsed. .15 and pl aced i.n respective,
%gﬁﬁég Aész%H%nfﬁgFid%%lﬁF?%n © nd%i%égﬁa, fhe wepyticularly
forned of, a nggfﬁial which_ is different from

i tott

may .be .

Pﬁéfﬁﬁfggiaﬁs coTist §rt hBaFRFtad - Al t Simgs vdiigse  are
s showmn_in Fig. 1 (c), the well may be forned
ﬁﬁfiEQPB?-H/CWi Prrospeciifice@dsorption of a bicanalyte is on a
low level, . and, further, an aqueous analyte or a washing
liquid easily enters into the filter. When not only thé
surface but also the internal part of 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
tLhrough 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 chip comprising a filter and a well is formed of
aluminum, metallic silicon,_ cr metallic titanium, and

oxidation is then carried out for conversion to alumina,

silica, or titania. Alternatively, in this case, a method

may be adopted in which a plate formed of aluminum/alumina,

metallic silicon/silica, or metallic titanium/titania may
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20 using a substantially identical material. In Figs.
1 (a) and 1 (b), the filter material is different
fromthe well material. A nmethod may be adopted in
which the filter and the well are formed separately
from each other using an idegﬁical material and the
filter may be then joined to e 46 well. As shown in
Figs. 1 (b) and 1 (c), fromthe viewpoint of
mechani cal strength, the well is preferably connected

0 the filter so.that the well is_jointed to_the

N tpé%OW%iﬁeCﬁ ard} 45 S eFart® i e FBOFPELRR PF Forifdd and a
The di anmeter and height of the well part are not

Bartecul arly linmted and may be properly deternined by
taking into consideration the nunber of necessary
pHetilclegt> o be received and the reaction vol une.
When the dianmeter 10 of the well is large, the area of
the filTher Mhadeer sodl selllsargeovidetihiis: case, btibehip is not
filter is likely to be deformed or destructed by the

- batal cpnessyr e jadde D e dé | d€fermioy@yefor tdample, by

def ormation or destruction can be prevented by

Rh@Vitdidtg &fr itheWy 5 éMéﬂ%opggﬂ@ﬁ%éP@ﬁci@t Isg: the Mlufber of

chip having a plurality of "wells, these wel are not
BLIPAS ORISR a1, denl soL el S . o may
HAbLe o b9, "L, £00°) 491 2., U BT, O ciao micn
have been integrally formed with each other. Even when
only one type of probe-supported particlie is used and, at
the same time,'a 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) and 1 (b), the well may be
formed of a material which is different from the material
constituting the filter. Alternatively, as shown in Fig. 1
(c), the well 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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20 The shape of the well hole defined by the well side
part is not particularly limted. Preferably, however,
the well hole is in an obtuse-angle or circular form
fromthe viewpoint of mninmzing the nmeniscus
formation. <Reinforcing rib p%rt> 47 In the well
having a filter at its bot t om*&s descri bed above,

since the thickness of the filer is small, when the

hol e di aneter of the well is |arge or mhen the open

ar ratlo of the filter is large, the strength of the

ye bottom part is unsatisfactory and, thus, the

fllter is _likely to be broken or damag ed for '

exanpl &5 @iy l@sé*l&rs thellp) | 2, 1Tb€b«/e‘$3€:%tﬁetbﬁ| glewpoint
problem preferably, a rib- like reinforcing neans is

pifoviegdgndralhe tygperthsurflze ewe 51 dis apr¢ Oaveabbyr €apgected to
side of the filter to reinforce the 10 well bottom

paet .fiBiter 3d sttt yphealvedlods sedintemaltovitgve of ilher layer
bottom side of the well provided with the reinforcing
Lhbitgaphrt whelrg. nd Falter rid Mamte3 having a

projected strip site is provided on the |ower surface

si de ofrpkhegdpnéidt eankd. ned gHtd- 08 HNe fellb ﬁ@fﬁ %¥e not

is provided on the upper surface side of the filter

_%ﬁrth%la%l ?1&?95&?'aﬁ??sﬁégmﬁﬂgsﬁgo% 3§gl§ﬁtf mined by

onpri si ng rei nforcing _
%u&l%%ef%kg'y%ggﬁdératlon gho éP oPQngégﬁéagy particles

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, thé 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 of 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>
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20 preferably, the reinforcing rib part 23 is in an

integral formhaving a plurality of through-holes 29

with parts between through-holes 29 bei ng conti guous

to each other. The formof the through-hole 29 in its
section substantially perpengicular to the

t hr ough- hol e 29 extended 48 i'rection is not

particularly limted and may be, for exanple, in any

of a circular form a rectangular form and a

hexagonal ot her. polygonal form,  Preferably,

homeveﬁ? gh& faﬁﬁﬂofzg Rhr ughthdi&F 292Fn" +£8 bottom as
sectiagn 5 substantially perpendicular to the
ORSGEGReRorEOTS et igtefo el Flekekinsss ©F nthecfidarais small,
formor a hexagonal or other obtuse-angle polygona

fibem fllen hadevidvpodrer obfr gdeciwegll t he nkafseusr when the
phenonenon. Fig. 5 is an electron photon crograph of

apesel larigat ramipardt wites ef Bl tred nfoOricdnge, 16hei btpantth of the
has been actually provided on the filter. The hei ght
ak1heotitbnl Batrfte reind a4 fighdidrpaida, sthis ef eRabEYiter is
10 mto 2000 m nore preferably 100 mto 1000 pm

i'i‘k'é(l#gﬁoi hedepends, ugen ghhe ;hqt El_ﬁm:are%@a f1d he d\jt%lhllég use of

and t material of the rib. “I5 The provision o

nf . . . . . | .
RN ﬂrlﬁfe'}g r 'f’o p@%r%%ﬁlé Wf%ﬁ%?&gf?ﬂgfgg’%gf%%ﬁb&ﬁéa a rib-

strength of the filter, and, ch
gﬁ@ebe [ 8¢ Aggd. Fquher,.even mgﬁg%%he filter is

in, 1He TEsTStAndERY the RFdh: | OBr e5l%r &PEgT paurface
pr.aovi ded and, at the sane tinme, the depth of filter
ﬁé?jgs or loweér surface side of the filter to reinforce the
well bottom part.

Fig. 3 1s a typical cross-sectional view of the

bottom side of the well provided with the reinforcing 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. 1In 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 assembly
comprising a reinforcing rib part 23 provided on the
surface of the filter 18. As shown 1in the drawing,
preferably, the reinforcing rib part 23 is in an integral
form having a plurality of through-holes 29 with parts
between through-holes 29 being contiguous to each other.
The form of the through—~hole‘ 29 in  its section

substantially perpendicular to the through-hole 29 extended
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20 may be small. Therefore, the filtration pressure
can be further |lowered. The reinforcing rib part may
be joined by a nmethod in which, as shown in Fig. 6
(a), areinforcing rib part is formed separately from

~the filter and the reinforcing rib 49 part and the

filter are then joined to eac 8ot her, or by a nethod
in which, as shown in Figs. 6 (b) and 6 (c), the pore
of the filter 18 is filled by collapsing a rib or well

ter by.an additive nmethod or the |ike for
FﬁF @01’15 REgalaF nP3 el Q- Wal 110l eed t ndwe ey the, for
side wall is extended ahead of the filter 18, and the

PSHBPLend ipasniofof teheigiqyd avaliomy derattangetanstarm, and
part of the reinforcing rib 23. Wen a separately

#oheed gosiadf orci nghei bppaytonelweldrm. 10 Bi¢emwbly, Showever,
joined to the filter, this joining is preferably

theri etbout kyf di teet johpbnghvhébeut zse ofn anYts section
adhesive. The direct joining may be carried out by a

sEbbednwhkC mﬁ“"pb&p'@%d@%%@bh:b%@ @t roh £ QX &9 aextended

method in ich a filter and a reinforcing rib part

@Ir@cﬂ@&ﬁ %jgelnléim@%kc &rS ed,on toﬁ?ggggggf or other

ot her by Ian1nat|on |s met od direc inimg 1s

GREaLE Bl < Eolong Adiesis, 2ng. “ﬁelsﬂ'raof?%g 5% reducing
$%|n1nated i ncl udi n aratlon of. the i nterface of
2 réHroicthg Phﬁ%ﬁ OBr the WeFl- side wafl an electron

photomicrograph of a well bottom part where a reinforcing
rib part has been actually ﬁrovided on the filter.

The height of the rib in the reinforcing rib part is
preferably 10 um to 2000 pn, 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 strength of the filter, and, thus, a large
chip area can be realized. 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 reinforcing rib part is

formed separately from the filter and the reinforcing rib
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20 and the filter, or the entry of the liquid to be
filtered into the interface. In particular, in the
case of -a chip where the dianeter of the opening in
the wells is small and the nunber of wells is |arge,
joining between the well side wall and the filter
becones difficult geonetricalﬁ?, often 50 leading to
liquid | eakage at the interface. Direct joining

bet ween t he mell and the filter without the aid of any

adh sive c nate the fear of uid | eaka The

%f {3 g%ﬂ 258 hBeq Dé’&“&sd% %’%ﬂen& or by a
relnforC|ng naterlal for the filter, and, thus, when
tRENoBont nyhBehwedr® t HaoWRi Aifor BLE- r iob gckarta:a@d& hec), the
filter is unsatisfactory, an inprovenent in
ﬁ@é’ﬁamfcilhestfrle]ﬁgim l&dmoiibke@dxpectetlapoiveyes , rib or well
direct joining without the aid of any 10 adhesive can
neneerd allhebyi lareradditihe mdrHow egealthd t hbikx€addr joining.
other with satisfactory strength, contributing to

Reprovedgrechanscak shnengtd. oAs shownein Figs. s?Ld('ea)wall is
and 7 (b), the reinforcing rib part and ‘the filf

éﬁﬁeﬁgeﬁora‘%d"%f‘gﬂ?@ fﬁf@éfci‘b 15 48t %L'l%lweq:y end part of

conti nuous nmolding. In this case Sli nce

It f . .
Fﬁtleggra o D T 206 L PEeh LECTE U Afhe, reinforcing

? g?nent fron1the vi ewpoi nt of strength. Here the
act "that the original material is identical suffices

for the identical material. ,
When a separately formed reinforcing rib part or well

side wall 1is joined to the filter, this joining is
preferably carried out by direct joining without use of any
adhesive. The‘ direct joining may be carried out by a
method which will be described later, for example, a method
in which a filter and a reinforcing rib part or a well side
wall are stacked on top of eaéh other by lamination;

In this method, direct joining is carried out without
an adhesive and the like, and, thus, problems caused in the
filtration can be eliminated including separation of the
interface of the reinforcing rib part or the well side wall
and 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 of wells is large, joining between the well side

wall and the filter becomes difficult geometrically, often
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20 For exanple, a silicon silica material prepared by
oxidizing a part of netallic 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 netallic §I|ICOH to convert the
nmetallic silicon 51 to SiC or’SiNis also regarded as
an identical material. Likew se, the side wall of the
well and the filter can also be formed by conti nuous

| dj.ng. .This, can be carried out by any nethod_which
RS d@s%lﬂlr%eﬁe?]é%a? afg %ﬁx&ﬁ’ﬁ}leéfaﬁ)? -a PBERGH Joining
in which, in previously preparing a filter, hole

pet@sTonthe mell cardi ebheuttiltahewishpuiindthe bagdr tof any
and, in subsequent formation of the well and rib,

ﬁ@@ueﬁlﬂmu eAnarl itHaats | thandfeab fody rrhiq@ndarleeakage The
carried out, that is, the filter and 10 the

n:eiim:ff@m:ijng; ri bipar tozort t héswel inst#@lela@l | agre a mechanical
prepared froman identical material, for exanple, by

rechifdidtd.rif metehiaNy. fiy tHRge, ﬂlfl%efﬂlt&rﬁd18tlhﬂlsltswhen the
rib 23 part or well side wall 20 part may be

PRELESRY b d e rom pPé?ﬁforJz?nép%'bf %&l‘é yanc%l ?ﬁé hggiter is

may be adopted in which, as shown in |gs

(s Rt o IR AR JALLR) e

or th Sld 20 is positioned and forned on
Fﬁgnﬁorgp (EEG %F¥E or alternatively, a nethod

However, direct Joining without the aid of any
adhesive can render the filter and the rib integral with
each 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 continuous 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 is 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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20 may be adopted in which, when the rib 23 and the
filter 18 are prepared by an additive nethod,
plugging is simultaneously carried out. 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 52
the | ower surface or upper suPface of the filter and,
in addition, a registration concave part 27 into
which a convex part provided in a separate vessel ‘is

fitted,is rovided at a positjon on the | ower end .
SPachi ' She Bl 11 aTbe" pEeR oY (T P ch Sy PRberial.

gart 23. The concave part 27 may specifically have

Ay epricBer toRagd Gepeddi mf Wporae ashvieke phfiter can also

grovided in the separate vessel. Specifically, the
enéavacpably 2Pngiowodedmoddimg.wel |l is a groove in a

femal e part as a connector for the vessel at 10 the
ti me offhtibe camarisd ecaotitlieosdl Giyt camw inBtho8 which will be
predetermned well into a predetermned well in

aaethebedvessedr, amfbr byxhinbt bNg Bie avesseholin id Swhich, in
mal e part into the fenale part, the solution within

bB@v‘i@h%lga?ﬁQ@pa‘fﬁ%l@Sf er red widhouty d gakage {0 gy parfs pot

ot her than e vessel” 15 in its predeterm ned part.

thershape,af the tq{eooxs%&n the §£§p%%t\£gcdpgﬁa fqr, subsequent

registration is not particularl so’ far a

he. convex ri, as.t mal art provided on the :
POERERIEE, 2 FrEL el B Penid i aatlod "nd the weld

Altern%}TveI . W t hout groviding any concave ofr )
and rib formation are carried out, that 1s, the filter and

the reinforcing rib part or the well side wall are prepared
from an identical material, for example, by machining or
etching.

Further, the filter 18 in its rib 23 part or well
side wall 20 part may be if necessary free ffonl pores.
Specifically, a method may be adopted in which, as shown in
Figs. 1 (b) and 1 (c), 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 Ls
simultanecusly carried out.

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

(a) and 2 (b), the reinforcing rib part 23 is provided on
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20 convex part for registration of the well, as shown

in Fig. 8 (c) and Fig. 9 (c) , the bottomface nay be

made snooth w thout form ng the concave part 27 for
joining. The higher the |evel of snpbothness in the

snooth face, the stronger the joining between faces.

For exanple, when a 53 commeféially available silicon

waf er for sem conductor, particularly a very snooth

silicon wafer, is used, a very strong snooth joint

surface can be provided. In the case where a | arge
hRberCWS Welr Eaeeneai MaRrer 5sarfacat iodn the béilter and, in
transferred and a vessel provided with a nunber of
eofiespondi ag wedistwakeligr esamicatde gaens®dr ohtoa which a
liquid by the well having the above concave part for

cegivekr gidon psoefiflect | v ian tepasherr i Mgssol utiicongithed is
all the corresponding wells to the correspondi ng

peblrsaed atl® spovitangows Poial helePaRReY sildd Sof the well
further effective in the transfer of solutions froma
¥e88€ebaemurd SiNtRe Qleligx&flo' vr\}gf f’ﬁ%léaie %ﬁqh' Rhe concave
conpri sing.the correspondi ng II's, or 1n the

sfer of..s b %L en luralit of . chi ps .
}%E{Fhe ri‘g %r% :é égqv%\nat ﬁtya ga}%egvgnslarp%%geplf epareg i4ppending
ﬁhen sgme manner as a opted i,n the.conventional rib by

VAP T ous ™ prodictt oR3rtocBEEEOR/A chtwi Febes Rt Fhedessel .
| at er _Thg w dt h and shape of the well side part are
WEC ItV ar F)S FPRFEYE. PPFET /aBItpy i6Rever thenaiell is a
wi dth of the well side

groove 1n a female part as a connector for the vessel at
the time of the +transfer of 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 solution within the well can be
transferred without leakage to a part other than the 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 may be made smooth
without forming the concave part 27 for Jjoining. The
higher the level of smoothness in the smooth face, the

stronger the joining between faces. For example, when a
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20 part is not less than 100 m nore preferably not

| ess than 200 pm and not nore than 10 mm and nore
preferably not |ess than 300 mand not nore than 5

mnm Wieh the width of the well side part is |less than

100 m the convex part in the vessel cannot be fitted

into the concave part for 54 3Pegistration wthout
difficulties, or in joining between snooth faces, the

joint area is reduced by m sregistration. Wen the

w dth of the well side part exceeds 10 nm_ the

FOBPEGIGH 1of  Eve el epast lilwoa prederer Fomedsanégonguctor,
5 excessively small and, consequently, the efficiency
pRrédionl aprlepar aveon isswcothersidlidordepafident liy ofsed, a very
whet her or not the concave part for registration is a
paronef stettreijnfiorcisug fade 23n tde proonichwe. part i s

formed at the | ower end of the side part 20 10 of the

vell. Canuafsetyse tfife£ON§aAVR R hid®dh At wtNEs containing
| oner end of the well may be in a convex form or

%m%Hﬂhtidﬂ1E8i%eCS%% %?%iﬂ@&iﬁﬂ@’aav%%%%ﬁv ﬂ%ﬁﬁ%ﬁ? with a

a snooth part sho ormed 1 n the correspon

I ' [ | h [ Fig. ,10,.
%ﬁﬁi%g‘%f‘%%%%?éébﬁﬁgh wel ﬁogﬂelgrl |%¥ﬂiﬁﬁ%i?f%?5fer of

ore-free par ere e por

18 js not for is rovided on the upper surface of
el ol PO Bar ot i HBPETEn Hor BHOVE reHRca iR adREt for
fromthe periphery of the well. The predeternined .
%@gﬂﬁtgﬁtﬂp@.pﬁ§eef$%%tﬁg§t198tggnsferr1ng soluttions in all

the corresponding wells to the corresponding wells in a
simultaneous parallel manner. This further effective in
the transfer of solutions from a vessel comprising a
plurality of wells to a chip 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
producticon processes which will be described 1later. 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 thar 100 um, more preferably not less than
200 pm 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 than 100 pm, the convex part in

the vessel cannot be fitted into the concave part for
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20 preferably 5 mto 50 m nore preferably 10 mto 30
m as neasured fromthe periphery of the well bottom
part. In particular, as showm in Fig. 10 (b), the

-surface of the pore-free part 28 is preferably

i nclined. When the pore- free part is not provided and

the pore is provided to the 554 edge of the wall of

the rib or the well, in sone cases, unfavorable

phenonena such as.a stay of the particle in the edge

of the wall or further accunmulation of the particle on
tleg1ledga tofont heilabltocdif fiqmbt peovi simninf jdbning between
pore-free 5 part increases the nechanical strength in
sheotdnectdon thpariobet weesat he weblicaddbyhaifsirelggstration.
and the fear of causing separation between the well '

aent hehé i Wieth sof r educegsl FUEiRer pdie 8QEHEHEN 10 mm, the
causes a lam nar flow which causes the solution to be-

brapefeniled bromiderdge ghrthei 10 wabloharEBRiWEH! area is

or rib toward the center part, and, thus, the stay or

l:at | h I th [ .
soeumlaidp Bl e aer (5163001 Ly, 90 ges Reatal L oo

J
can be pre

tical .detectjon which will be described | ater, since
%%eﬁégﬁﬁgfélﬁ§53%E§EﬁFPat the edge of the wall, the 15

e P AT Oy I B 10 e et o
wal |, can be prevented. The well having this pore-free

B&EE- St O™ pr éBar 2d Pa¥lor odxalpee, royndoneined ¥k 23, the
which a filter having a pore-

concave part is formed at the lower end of the side part 20
cf the well, Conversely, the concave part formed at the
lower end of the well may be in a convex form or smooth.
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 filter 18 is not formed is
p;ovided on the upper surface of the bottom part of the
well in a predetermined width from the periphery of the
well.

The predetermined width of the pore-free part 28 is
preferably 5 pm to 50 pm, more preferably 10 pum to 30 pm,
as measured from the periphery of the well bottom part. In
particular, as shown in Fig. 10 (b), the surface of the

pdre—free part 28 is preferably inclined. When the pore-

free part is not provided and the pore is provided to the
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20 free zone in a specific region is previously

prepared and the well or the reinforcing rib is

brought in register with and joined to the part of

the pore-free zone, or by a nethod in which the well

or the reinforcing rib is stacked onto the pore-free

part, for exanple, by an addi tiS5ve nmethod. 56 Furt her,

as shown in Fig. 10 (b), the structure in which the
surface of the pore-free part 28 is inclined can be

formed by previously formng a filter part and then

wege ét%htgg tied ned £ ithet heildi pactliton welihe imeigpne cases,
of the well 5 to cause an etching residue. Various
prddvotiadd ep rheesgenofsudie abovestey | ofi the perticle in the
expl ai ned. The first nethod is to stack the filter or

thigrel io€e they vellectgophattngr ddclhhbafBbR0Ef BRe particle on
electrically 10 conductively treated substrate is

Rhevieousl rdd deth 1 andoRat t eyl NG-b$1 Sa5KT 66 OHE BBre-free
the substrate using a resist or the like, and, while

Bhokect i g part s 1l %%%ggn%ggﬁfgﬁﬁﬂggﬁﬁg 9¥hgnﬁe connection

resist, current is al 0SS

t d | at i |ut i to_f l, .15
URRL"BLR AR SppLolige Sol ! BRLorlpLI e TR %o o
predeterm ned rts. én electrically conductively _ ,
BPUSCRY SOBSEFateors PFFMEERp bUF detel i r 64t fidter is

then coated thereon. After the formation of the
resdisedsi | FshheRe &hectsqledliiop causes a laminar flow which

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 particles on the edge of
the wall in the well or rib can be prevented. Further, in
the optical detection which will be described later, since
no particle 1is present at the edge of the wall, the
inhibition of the detection 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 pore-
free zone in a specific region is previously prepared and
the well or the reinforcing rib is brought in register with
and 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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20 conductive substrate, a photomask is provided, and
W light is used for exposure and devel opnent to form
a post of the resist as a reversal pattern of the
filter on the electrically conductive sheet. In these
met hods, the pattern I|n1t dg ends upon the
resolution of the resist. wever, for exanpl e,
when THB- 110N (tradenane: nanufactured by JSR
corporation) is used, a resist post having a pattern

It of 5 din_and an ect rat can
E EE?EG a5 \GRPWE, Akt Drlgn ' nlctﬁﬁsﬁﬁrq§ture in which
Lectrlcall filled into betmeen t he posts by

ectsrudﬁae& ngf tHae pere-pyes |mi'ngZ§| tE¥ nabrhgned can be

direct current to flow Metal mat eri al s whi ch can be

£Prred By epeeviopbayi Mprumigioude fgdltér npakel and then wet-
copper, iron, and iron-nickel alloy. For 10 exanple, a
atckéhgsuhktamgtld bat htHea diineed isol Wi orheonpbgied obfthe well
700 g/liter 60% sulfamc acid, 5 g/liter nicke

booohdee aandt3hia/d irteeridberi c acid, bath tenperature

50C) nay be wused as a plating solution for nicke

el ect roh et B1BY.-pFducs Pocds CORPRIT suhd atgobat leld wi1a
m xed sol ution conposed 15 of 200 g/liter copper

gglgg 518049/ liter sulfuric acid, and 30 ng/liter
or?n%llon bat h tenperature SOCD may be used as a

copper e rQ at| olutlon For.

sul f ans %gth R O1) 56 &rjfaccd?rp@ f&?-t%oor "Fhe 1like
[1it |ron s Ifanate 30 g/liter amonjum sul fanate

gﬁd e ectropla ing. In "this method, an electrlcally

conductively treated substrate is previously provided, and

patterning is carried out on the substrate using a resist
or the 1like, and, while protecting' parts not Lo Dbe
electroplated by the resist, current is allowed to flow
across the substrate and a plating solution to form a metal
or ionic polymer material on the substrate only in its
predetermined parts.

An electrically conductively treated 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
1s used for exposure and development to form a post of the
resist as a reversal pattern of the Ffilter on the
electrically conductive sheet. In these methods, the

pattern limit depends upon the resolution of the resist.
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20 100 ng/liter formalin, bath tenperature 46C) may be
used as an iron electroplating solution. For exanple,

in the <case of the nickel sulfamate bath, a 5 mthick

el ectropl ated product can be provided by allow ng a
direct current to flow under gonditions of vol tage
6'V and current 58 density 3R/dn2 for about 10 to 20
mn. Resin materials which can be filled by
electroplating i ncl ude epoxy resins, acrylic resins,

i mde resins. hese resins |nclude for
EQ& F  acryPfc r@ﬁ%m?geﬁor 5WBSBnml e HE Hold@! (tradename:
manuf act ur ed b% Shi mi zu Ekote Co., Ltd. and PONERTOP
WRRETACE ARSIy NFpearParatios), 1$duses,any ofeximt post
nmetal s and resins, various additives may be added.
Rerviexanmplm titdmn qhidrdicalf @ qperdhésanfashect f pated of 2 can
filmcan be varied by adding, for exanple, fine 10
par pirefpesregf. met al oxi des such as silica, titania, and
alumna, and fine particles of fluororesins.

Subsequeatd,y, al nméhel case afn r i @l e@lsief OBl NFilectrically
finally, heating is carried out at about 200C to cure

"f'ﬂ?gle"desir‘l‘t@ngetﬁéeﬁh%h%a'f?oéﬂémb tQ1fddieand 1 Elgpvechat is,

the resist. 15 In the casé of el ectroplatlng,

P TR B B SBRLE B B ¥T o, et
fn%g S e e PO, S I e
gaﬁt CaHlBﬁeflornceodpper, iron, and iron-nickel alloy. For
example, a nickel sulfamate bath (a mixed solution composed
of 700 g/liter 60% sulfafnic 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 soclution 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 (a2 mixed solution composed of 400
g/liter iron,sulfamate, 30 g/liter ammonium sulfamate, and
100 mg/liter formalin, bath temperature 46f’C) may be used

as an iron electroplating solution. For example, in the

case of the nickel sulfamate bath, a 5 um-thick

electroplated product can be provided by allowing a direct

current to flow under conditions of voltage 6 'V and current
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20 in the sane manner as in the formation of the

filter and further by electroplating. Specifically, in
the sane nmanner as described above, a resist filmis
formed on the filter, followed by photoetching and
filling of an electroplating_gaterial. In this case,

in general, since 59 the height of the well is larger
than the thickness of the filter, the resist filmis
thick. For this reason, the resist is preferably used
Ln_such tate_that, a dry.fil resist is stacked. In
88?5%%#,§§§89at %rp?%aﬂgtXﬂagpggoaﬂlg'aspect bet ween

the line wdth and the thi ckness exceeds 2 . cannot be ,
for medRBy1E FEAGFEPEattd P SRt tPd or hatsbrPY pebeebtprlating
wi thout difficulties. In this case, photoetching and

- éRedtfepeRrRig He6i NS, attety ot uet s foy neandrpabglnide resins.

repeated a fewtinmes to provide a well having a 10

Phedet erathed heightde] n fde second aret bodylac | eastins, for
one of the filter, the well, and the reinforcing rib
pantpile, preépakeddnn Richifgld byhehohjeat Eketle ®ichedtd. and
is not particularly limted to netals, netal oxides,
POBRRITOPNBL REhalscandetin®y Ne@reR frarintbcas thed.ilter

can be fornmed. However, nechanically strong materials

-are parhicilarby pegfepred; sand, speckiig, e%%&ﬂ'oﬁ%qu?%ditives

t hereof include: engineering plastics, such as

BAYoLR IO S oL Ieg OTECES, RIS o of the
formed film can be varied by adding, for example, fine
particles of metal oxides such as silica, titania, and
alumina, and fine particles of fluororesins.

Subsedquently, in the case of resin electroforming,
finally, heating is carried out at about 200°C to cure the
resin and, at the same time, to fire and remove the 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 thé abhove
method, the well or the reinforcing rib part can be formed
in the same manner as 1in the formation of the filter and
fufther 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, in general, since
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20 napht hal ates, polyallyl ates, polysul fones, and
pol yet hersul fones; netals such as iron, nickel,
copper, zinc, alumnum silicon, titanium tantal um
magnesi um  nol ybdenum tungsten, rhodium palladi um
silver, gold, platinum stalgless steel, brass, red
brass, bronze,. 60 phosphor 3nze, alun1nun}copper
al l oy, al um num nagnesi um all oy,
al um num magnesi um silicon all oy, aluninun}zinc-

nesi,um co rrallo and_iron-ni ckel alloy;,
gggdgl?lg %Da‘—sh@sl‘ﬁz]a 13) UAFHET theanitge z@hjc@?ﬂ%s of the
and tantalun15 oxide; metal nitrides, such as SiN,
FiNteand than rRedat  Ehkbi d6s thigh as FSitC Bhils Wgeason, the
carbon materials, such as dlanDnd graphite, and
deanehd iki mmmx DLepd and sg,llc@ssa stieheashsdda dry film
gl ass, borosilicate glass, Pyrex (trademark) gl ass,
andiqualitz sglaased.10 K chimgrabn Heptatkicebr@dudly aving an
conventional nethod. However, it should be noted

hBpbct WheRwekeni Nige | 31625 (Hedn QUd | Pran t8Xe8sskkeldkceeds 2
hi gh aspect ratio, there is a fear of causing

RARHBLT asdn poy&, Ll angf ery ae%a*ﬂ@pe%llﬁzgdaspfsggclé atOrmation

provi ded by conventlonal chenical etchin

Egéé%ﬁiéﬁ%h¥hgﬁk @ﬁ Sﬁpr%kefﬁi f#%%?Qﬁﬁ&ﬁDetChlng

wever avi'ng a goo
ed b filter havin

Bhar s etbers ﬁ@a’i“ﬁﬁ@é? 57, aBarEa o naREOPHeE i Soadatpn  are

ran en the well or rib shape is prepared bX .
E?E%?E@, a few times to provide 'a wel 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 materials and the like so far
as the filter can be formed. However, mechanically strong
materials are particularly preferred, and specific examples

thereof include: engineering plastics, such as liquid

crystal polymers, polycarbonates, polyamide resins,
polyimides, polyethylene terephthalates, polyethylene
naphthalates, polyallylates, polysulfones, and

polyethersulfones; metals such as iron, nickel, copper,
zinc, aluminum, silicon, titanium, tantalum, magnesium,
molybdenum, tungsten, rhodium, palladium, silver, gold,

rplatinum, stainless steel, brass, red brass, Dbronze,
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20 the aspect ratio is preferably not less than S. An
aspect of not less than 5 can be achi eved by

ani sotropic etching of the material. For exanple, in
the case of a single crystal material such as
silicon, great crystal dependency upon an aqueous KOH
sol ution, ethyl enedi am ne pyrcocatechol 61 (EDP),

t et ramet hyl ammoni um hydroxi de (TMAH) or ot her

etching solution is utilized. In the case of silicon,

the etching rate of (111) plane is ch | ower than g
BREFT kT yREaR bt 2 RS L -BeBeg 94 LAY an S4SPeerRgRagnesiun
gﬁgut 100 can,5 be realized by conducting chem cal .
R¥ng udfHBIRUBTREBASIWET & LAGPRng Bl 5 f acelwpinum-zinc-
(110) plane in such a state that a side having an
dggniesd unT adie araskl hndterdral isonmafcked withytheetal oxides,
direction of (111) plane. These nethods are described
isichNam® Sukeran  Kakbdbw@ jhat su i(tNanios scaliecbBipr 0cessi Agntalum
technique)," edited and witten by The Japan Society

batdBrechstad Eiginiersd,ngsudhe N kkan, Kogwp, SBhADURN; metal
Ltd. (1993). If necessary, reactive ion etching (R E)

uSirBg dRlsgSBuckamPes car tgd Qot. L SXaBbErials, such as
ani sotropic etching 15 perpendicular to a subsfrat e

carJl : : iNj d .
e e T o matsaan SRHE! TLPR Skoflle (echi gag o1ass

i, B, Do el DU PSR SUMSY oL 2. (eraemar
‘gy?lé{rsrs]?l alnlgic'qu(azr%ozl)cjlass. :

Etching can be carried out by a conventional method.
However, 1t 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
substéntially 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 is prepared by etchiﬁg,
the aspect ratio is preferably not less than 5. B2An aspect
of not less than 5 can be achieved by anisotropic etching
0of the material. For example, in the case of a single

crystal material such as silicon, great crystal dependency

‘upon an aqueous KOH solution, ethylenediamine pyrocatechol
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20 In particular, for a plate conprising a plurality
of materials different fromeach other in
conmposition, for exanple, alum num alumna, netallic
silicon/silica, or netallic titaniunititania, pattern
etching is preferably carried out fromboth sides of
the plate to forma filter 62 ¢dand a wel | .
Specifically, for a netal oxide layer formed of, for
exanpl e, alumna, silica, or titania, photoetching 1is
carried out, to the boundary, between the netal oxide
I(&PEY rand § et | éV@?O%bu$orﬁV§fP¥F@§r,(gﬁﬁﬁ)S or other
subsequently, for the netal |ayer fornmed of, for
examine S@ftammms metaliizedsi | ilsortheorcama apfi gilicon, the
titanium photoetching is carried out to the boundary
beheary t mtearetdl [aydi antlathe et ahudxi deweayerthan other
whereby a biochip conprising a well and a filter
celymed If @leacds otdiel «athheg Ochr epanedecAcedr dbBgtt Q00 can
this nethod, the use of a nultilayer material
BRMYd £l 1@ PPt Bbnafdt anFeldler@dHde H-Hitgy lhdkeng a silicon
whi ch have been previously integrated with ‘each o?her

' t he ti of S I i.Sin
e o A N T
joi.ned_to_each.q r hi ssenbly h no fear _of . .
%gﬁgina, %?geiﬁﬁgﬁgﬁ ?quﬁ%gnf%gkééé %iSWfFW§? material 1s
intecface of the fiJter and th I.Ll.. Further, since a
FPaea ot mt B 81186 Oy Afurhind) iAtn BROSE Methods
titania may be used for filter layer formation,
are described in “Nano Sukeru Kako Gijutsu (Nano scale

processing technique),” edited. and written by The Japan
Society for Precision Engineering, The Nikkan Kogyo Shimbun,
Ltd. {1983).

If necessary, reactive ion etching (RIE) using plasma
can be carried out. For example, anisotropic etching
perpendicular to a substrate can be carried out by gas
containing SF; and Freon-based chlorine gas. These methods
are described in “ 02 Saishin Handoutai Purosesu Gijutsu
(02 Advanced semiconductor process technique)”, 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 to form a filter
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20 when optical detection is carried out, the behavior

of the particles can be observed directly through the

filter layer. Such multilayer materials include, for
exanple, an alum nunfalum na plate prepared by ‘
oxi di zing the surface of an alun1nun1plate to alum na
havi ng a predeterm ned 63 t hi%kness, metallic

titanium titani a prepared by OX|dizing‘ nmetallic

titaniumin the same manner as described above, a

S|I|con watfer with an oxide film or an_SO (silicone

R4 ihstfator ) SREFALLCH IRVt HET a metRéd areidal kavee formed
adopted wherein a filter, arib, and a well are
pﬁdiv?@ma$¥@mﬁb@neélﬁvinébcmh@jQﬁfsknicbhtmai@r pyosinetching
etching nethod and they are stacked by taking

advaneageedf diie soootheedsowfddahe beicleean waéemdtxl oxide
prepare a chip. In this case, the 10 thickness of the
fiialytear, drih@ tbheknessaof theydd b, candrbhe thi cknessr, and,
of the silicon wafer for wells are each independently
RLeRRIerdaker idledehRegardiing 4 e ekshhag Jret hpd, example,

dry etching and wet et chi ng each |ndependently can

%@Lllﬁtfﬁ_tn%ﬁjn for rr%%%lllcif t hesfi%é% tt he ri %%Qggl\%\g nEitanium,

15 In thi's net met ho
f||t and e rlb r the wel | et ched u
g t&eﬁg gﬁ naterla (thPE 1_Songhﬁe ?%d ?%V|§%%een the
an ol e haV|n89a dlffere ce in |level, and mhat

is
PEGGT etPYS oflG it , MehR L er XU Hol e¥PRAGPNg 2 biochip

di aneters determ_ned
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 1like
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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20 respectively for the filter, the rib and the well

are forned, they are stacked, and, thus, the assenbly

can be S|nply prepar ed. Further since joining is

carried out by interface bondlng, in which joining is

carried out by taking advantage of snoot hness of

silicon without using any 64 dhesi ve, a chip, which

is free fromliquid | eakage from the interface and

has hi gh peel strength, can be prepared. .In order to

stack the filter, the rib, and the well at
&%F@ﬁﬁvné&ﬂﬁ&%%¢oﬁatagpa@(ﬁg§an¢aem@ﬁmﬁqu Iy oxidizing

regi stration nmarks are previously provided in them

aed alegics ttridtaronm sitarné edanat mbased @s tdesomitked above, a

‘When stacking is carried out in a liquid, the

lsddiinatl ovaffdraneiths qor edet@bdl yichanped &0 poavediliene on
separation of the |am nation plane by |latera

Shisppiafrgrof whiFerd.am nated plate. 10 In the third
met hod, the filter is prepared by anodization of a

metal . pGbi-get ”95a|ﬁetH8&UQ£a | upi d o i 'gﬁonwhereln a

The third nethod will be speC|f|ca y escr i

%@5%@ aI dPgB1 ?ﬁeQ§aqgﬂ%. are l%%ﬁl% P%gﬁ % I%ormed by

r'st brOV| al uminum Iate pr ef'erabt'y

h th b 00 Fi m
el et f%%ﬁdgs%e {4 eS| B RebeR00af] Trey are
previ ousl romed on gne S|de of the al um num pl at e.
ﬁ&PC§%&np¥8 tﬁﬁéﬁgthédHéBFEQSf Phe WBEI F¥OSthifapd of the

the thickness of the filter is 20 m an _al um num
phatecRavia§es t hPckmesgase a 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 no need to provide any hole having a
difference in level, and what is required is only that,
after through-~holes having diameters determined
respectively for the filter, the rib and the well are
formed, they are stacked, and, thus, the assembly can be
simply prepared. Further, since joining 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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20 5.0 mm and provided with a concave face of 4.9 nmm
is provided. Fromthe viewoint of naintaining
mechani cal strength during anodi zation, a method may
al so be adopted in which a filler such as wax such as
nont anoi ¢ acid wax or polyetgzlene wax (manufactured
by Clariant K K) is filled 6 into the interior of

t he concave face and, after filter formation, is
renmoved by heat nelting. Subsequently, on the opposite

si.de of the concave _face,. |eading pores for fllter
S0h s TuPrmia ontape PUrE. 1 & LRe8 okl y L L EHAT] difiRge Trom
Eores have a pitch of not nore than 1 n1 preferably

Be HBEBTER&R GIS RS AAGhaPrespt IS e, 1cegs heharepared.

0.1 pm These | eading pores may be forned by not only

st anpi by wgidey aterobdackutheal sfol lgiet ,oetiohi ngbusiamgl &he well
resist. 10 The alum numis then anodi zed while

appl yipugedeotéagénedn aposddiionaci d epasihlyri c asiéferably,
solution. A specific method is described in Japanese

PageptrhaienOpearhe. arkl08962003s14f tBFo¥8ed in them, and

preparation of the filter by anodization, in order to

gxhendrtpepot tam ngsléa t@@tl%ggé'&av&lf%f%afﬁcd When

In"the alumnumto the filter pores, a strong acid

§E§gk§ﬁlgp|1%spg£%ffe<§cbgt |1¥1dr0f!|.$8{1#:|8 a%'h% loalfmlr{églorf plane

acid co m or ferr

o e L 0 oRpe o U ConEote, To6E, oL SNe, i or e
%Qlln(l)xrl.lagsont r13)?_a1'1e by lateral slipping of the laminated plate.

In the third method, the filter 1is prepared by
anodization 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 aluminum plate, preferably, a
shallow concave face having a depth about 100 um smaller
than the depth of the well is 1if necessary previously
formed on one side of the aluminum plate. For example,
when the depth of the well 1s 5 mm and the thickness of the
filter 1s 20 pm, an aluminum plate having a thickness of
5.0 mm and provided with a concave face of 4.9 mm 1is
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 montanoic acid wax or

polyethylene wax (manufactured by Clariant K.K.) is filled
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a filter having a pore 66 di

20 well bottom face can be extended to the pore face
of the filter by etching at 50C for 20 hr. These
net hods are described, for exanple, in OYO BUTSURI
Vol. 69, No. 5 (2000) and Japanese Patent Lai d-Open
No. 258650/2000. According tg t he anodi zati on met hod,
éeter of 5 to 450 nm an

aspect ratio of about 100, and a size of about of 5
to 10 nmcan be prepared. In the fourth nmethod, the
filter_is prepared b noprinting of a resi,n. the ..
seiesor =hE BRSBHIRE ¥F o hi FoRrands hack | gopy dledrCriteer
%anopanting is provided. The base plate nmay be either

OLHESY Pl dtSe TEROY S5 &Ye ek My i1 T%ncave face in
whi ch an about 100 pmthick bottom part is previously
| eft f SUbREITIEAGILY., Agnwi Eie t kPPasoie casde <¢hi $he concave
concave face may be filled with wax or the like. 10 A
Welce , f okeardinopr patéag fiog pfeMieuspyrpr dorded.ictheare formed.
production process of the nold is not particularly
Piriefieetb L yHoweerLe adEgay drgea hwrsl provicedo™ hbt more than
pores having a diameter of not nore than several tens

f.cr h p ctd oce t eaf | -
P PR Mo RaC e, R LBLRY A of o

tﬁ%’s%a!eh%% MEMBH&‘Q‘IS ¢ rT%e@ete Cféa%irg g]blai{]gg§ ar{lﬁlf |y}|§<Lz ?%rmed by not

echni ques sucC ani sotropic

SIS LA 0P8 T B TR (MR fnsing
g%%%%tqn the nold prepared by the MEMS techni que

The aluminum is then anodized while applying voltage
in an oxalic acid or sulfuric acid solution. A specific
method 1s described in Japanese Patent Laid-Open No.
11099/2003. After the ©preparation o0of the filter by
ancdization, in order to extend the bottom face in the
concave face formed in the aluminum to the filter pores, a
strong acid such as phosphoric acid, hydrofluoric 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
well bottom face can be extended to the pore face of the
filter by etching at 50°C for 20 hr. These methods are
described, for example, in O0OYQ BUTSURI, Vol. 69, No. 5
(2000} and Japanese Patent Laid-Open No. 258650/2000.

According to the anodization method, a filter having a pore
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20 may be used. The nold thus prepared is nounted on a
pressi ng device. Nanoprinting devices include NPHT-1
prepared by Tectoria Co., Ltd., a nanoprinting device

manuf actured by Hitachi, Ltd., and a nanoprinting

device manufactured by MEl SHO KIKO K. K. 67 The resin

for nolding by nanoprinting i $%referably a resin

havi ng good fluidity, and, for exanple, |iquid

crystal polyners and crystalline nylon resins are

suitable. Alternatively, a method nmay al so be adopted
iH- 3 I f 5° of P gdREr NSuc S HrEpdkgtiesph apout 100, and
urethane acrylate is photocured or heat cured

& rfill zamdooptviath priessltigim Then lepaxyepased. and t he
urethane acrylate may be in a liquid resin formor a
prepred:f i lthef ofpurthenmehaoti | t ehewhf Chtdas heemwrepared by
press nolded by 10 nanoprinting is not subjected to
demmiphing and &f ski nddike  resi phéSohekkton 4 headot hoAte for
face, nolding is less likely to be failed and :

daml i Ngoi-5488SH- kE)?O'Hatr%Mr?ég@ﬁt nts ObroPRgLHESS base

denol di ng and danage to the nol he aspect ratio o

i | ' 1 .
SPEP LRy B ELEheE, Ko "otk P " B B Ry ing @
be ado tg&iin MhicF, ﬁt the tinme of nnldingk t he skin _

FACHE i HtEnt Hondr G et 3heuh i Quei—pak ek gt tom part is

separately, the well is fornmed by boring  or etching

FHEWK part. Wtenvehé MY 1 esPdue’ish the above case,
this concave face may be filled with wax or the like.

A mold for nanéprinting is previocusly 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) techniques such as anisotropic etching
utilizing crystal anisoiropy of silicon oxr X-ray
lithography. Alternatively, a'metal—plated reversed moid
prepared based on the mold prepared by the MEMS technique
may be used. The mold thus prepared is mounted on a
pressing device. Nancprinting 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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20 utilized as the well, a nethod may be adopted in

which, after the separation of the resin residue

sheet fromthe base plate, the separated part is

drill bored or photoetched to formthrough holes to

the filter part. Alternatively, a nmethod may al so be
adopted in which 68 nechanicég boring is carried out
partway, and a final part of several tens to several
hundred m cronmeters is then renoved by etching with

an acid, an alkali or the like. In the fifth nethod, a

rib orTAewsEEips fore prarletd nigy bys oo tdimg. igtprdgerably a
outset, a filter is prepared by any of the
ébéinrohawﬁhgg,getminrﬁ;uﬂmﬂmy,zaﬁhun of far medsedmplaand  liquid
nanoprinting of a resin. It is also possible to use,
toystexappl gmed sf ianide o prapangh O A St & suitable.
expanded netal nethod. The above filter is used as a

bhaserphat €y, i 52 1Rekh¥ed 100 0232 sdi fher epbphase Bl atfich an
and a well or aribis forned thereon. SpeC|f|caIIy,

@ﬁl@&%‘@ i e gasljargaéggx |I]]Iee§lr}80r u%%ﬁ(}géjnémaerylate is

base plate 71, and t y I's . Insta
7 _
*@ﬂ%%%g?.%%”?ﬁ”%%ase i R Lo RS W et e
resin is.cast |n%ﬁ filter 18.side in an amount
s paRatncne e 1rdtar | Frekshy MRy be Th a3 liguid
J‘7\£$)I|cat|on of WIlight to cure arib part 23 (or a

1R pER¥Y oF 2 PESPRED] ajéR fATER amount

corresponding to one |layer. The
When the filter which has been press molded 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 is easy.. From the viewpoints of
eaginess on demolding and damage to the mold, the aspect
ratio of the pores is ];)1_"efex:*ablyr not more than 10, more
preferably not more than 5.

Further, a method may also be adopted in which, at
the time of molding, the skin part is intentionally left as
the well part and, separately, the well is formed by boring
or ‘etching of the skin part. When the film residue is
utilized as the well, a method may be adopted in which,
after the separation of the resin residue sheet from the
base plate, the separated part is drill bored or
photoetched to form through holes to the filter part.

Alternatively, a method may also be adopted in which



10

15

20

20 nmovenent of the elevator 73 and Wirradiation are

repeated wuntil predeterm ned |ayers are stacked and

cured. Thereafter, a |lam nate including the base

plate 71 is taken out of the Wresin liquid, the

uncured part is washed away, the base plate 71 is

removed, followed by post curiafg to 69 prepare a

filter provided with a rib or a well. In this nethod

by phot onol ding, when a closed rib part 23 or well is
fornmed by photonolding on the filter 18 disposed in a _
PewdETHsA k iopr itdieldi sehaige ofutt Imaresiyy Sandnai fitngl part

“uncured within the interior is difficult and the

ot eepdkredsi hehs ria sedvieyadur hacdreensnbarompessidl yis then
| eadi ng to disturbance of the rib or well shape. For
tremoveadasoretasirshowtt mFigeid,l 40)aieads ailermeéi like.
nmethod is to allowa rib part 23 or a well- be

f or med tand:igx ownrby 40+pRAt ol Aimgsen At %ﬂlovﬁ%r ﬁf@ﬁared by
of afilter 18. A photonnfdlng apparatus for th

Eﬁb%%?ﬂd.l%l ‘-‘I?:ﬂgerﬂ athy oﬂé@' Ita40 OHL? gE%ﬁ%@arec} by any

under t radenane
gRtryste current hotonD
ottg%urglbﬁ‘%{%%@.mmsqf J?ﬁ”ylr&%‘reﬁn%}l?%%?nlgfb%aﬁ?tal and
|rrad|at|0n he above case, the_irradi ation

BSPPQFﬁqgiqﬁn?%rﬁ]rﬁﬁ&nstaéﬁinbsoﬁ ﬁomppé§ﬂﬁl@yt0 use, for

phot oi_rradi atjion through a photomask is al so possible.

| ?ﬁ@@?&&n Shor tErPTIOIARRF 99 ey PReSHENG /T hafeehbanded metal

the well or the ribis joined to
method. The above filter is used as a base plate or 1is

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 phétomolding 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 1in 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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resins, liqu
' e resins, et hyl.en tere hthal : X
'polérpﬁylengsﬁaph% alﬁ?éggd ngoFBFE 1 éfSion, possibly

20 the filter by heat bonding. For exanple, 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 netal or ceramic having good thermal
conductivity, and the rib is formed by nol ding using
a thernoplastic material. 70 %Phe end face of the
filter is joined to the heating material, and the
friter is heated to heat bond the well and the rib by

taking advantage of heat conductivity. Al'ternatively,

Breparemaghediteri rdovtides heidii mg Wb oF di eleddtric

heating is utilized. The well or rib used herein is
fornmedIof Ehihemstpbastby radsdtomdiatinces, awhew a closed rib
permttivity material which does not generate heat -
ppen 2el eat neymEgnes | CornduCchiyopHtaondith deleedrE€lter 18
heating. The permttivity of the material used herein

bsspeeker abl Ya1lQo0et- 581 than, 3the PELHA L d €8N the resin
material include, for =~ exanpl e, polyethylenes,

E%)é%%)ﬁ' ;%gn_»eaowl WiENERe lﬂ%@émhxl '&Bfgﬁ%&l@tsnd the

crysta polyners ycarbona

neth t ene pol yaryl tes polysulfones and
D PP o oe Barlie Ok hPharabl 9 Mels (yi4Raly For this

nol ded by any method into a well or arib. Inthis -
EG3ECTpr éfferdBIWR B Fég-a L1l ki i eyrerfasred msidiast is to
on the filter are integrally

allow a rib part 23 or a well to be formed and grown by

photomoliding on the lower side of a filter 18. A
rhotomolding apparatus for this method is commercially
available from DENKEN CGC., LTD. under the tradename S$LP-
4000, and the molding 1is entrusted. In the cﬁrrent
photomolding, a photocurable resin.is mainly cured by laser
beam irradiation. In the above case, the irradiation
pattern 1s uniform, and stacking of a UV resin by
photoirradiation through a pheotomask is also possible.
This can shorten molding time.

In the sixth method, the well or thé rib is Jjoined to
the filter by heat bonding. For example, the filter part
is heated, and the well or rib is joined.jjl 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 molding using a thermoplastic material.
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20 prepared, and nethods usable herein include a

met hod in which a continuous pipe having a plurality

of well holes is fornmed by injection nolding, press
nol di ng, or profile extrusion nolding and the pipe is

cut into rounds and a nethod in which holes are

formed, for exanple, by drillPRg 71 in a plate. The

filter material is preferably a material which is

heated by dielectric heating and preferably has a
8ern1tt|V|ty of not less than 3.8. Specific exanples

hes. endt efaafs @fabtlee heflel el ndlsudecim@dhl $osuéheasheating
gold, silver, nickel, copper, iron, alum num

tatemiad sird cbhe fSitldiad ess beetkd ttungsteh, bamd the well
nol ybdenum netal oxides such as silica, alumna, and
BhBarha; rakt aly rialkinde s Bucita@s of Ne el dss: istialy .

as soda gl ass, borosilicate glass, 10 Pyrex

(tr adeﬁ@!’:lé}nglté%%lye}ndegééfkémggﬁéﬁlcN 1e40at i M8l %eatdng or
m xture of a resin materi al afiller of an

Hﬁ%ﬁ%@@g‘ic,”ﬁéﬁghﬂg My also e yised. ﬁ?y QL1 Ol 1 N8 used

put on top of the ilter, for
by.sandw chi n e ween _
SRR et i R T2l SR TR fF% bras  low

Alterntlv ter SItI IS, carrieg out r n
Porrar tor i TrReELAta u r&?&g‘}newg Sratath Beat upon
heating or dielectric heatlng is carried out under
pressgPragpetgenet BHBCTAAN MR T11%r Par Ol eI cheating.

is utilized to
The permittivity of the material used herein is preferably

not more than 3.5. Specific resin material include, for
example, | polyethylenes, polypropylenes, polystyrenes,
polymethyl methacrylate resins, liquid crystal polymers,
polycarbonates, polyamide resins, polyethylene
terephthalates, polyethylene naphthalates, cycloclefins,
polymethylpentenes, polyarylates, polysulfones, and
polyethersulfones. |

The resin material is previously molded by any method
into a well or a rib. 1In this case, preferably, all of a
plurality of wells mounted on the filter are integrally
prepared, and methods usable herein include a method in
which a continuous pipe having a plurality of well holes is
formed by injection molding, press molding, or profile
extrusion molding and the.pipe is cut into rounds and a

method in which holes are formed, for example, by drilling
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20 heat weld the well and the rib to the filter. The
frequency of el ectromagnetic induction or dielectric

~heating may be 30 kHz to 300 MHz, preferably 1 to 100

MHz. In the seventh nmethod, the filter is bonded to
the well with the aid of an adhesive. An adhesive is
72 previously coated on the éhd face of one side of
the well, and the coated well is applied to the
filter, optionally followed by heating for bonding.
Alternatlvely, a method may al so be adopted in which
axaspthtas LI COMXLP 5 manufactured by C ariant Japan

is coated onto the well and the filter is heated

fol | owBde by idtati mgtamdadodlsi pyefmradiondi ngptdmidlhevhich is
eighth nmethod, a well or arib is prepared by insert

RehdkAg ofy a Hikleetrrhin thedisest MR ngretfdeablP has a
previously prepared filter can be inserted into a

}H@fﬂltf:@b!l@?e%ibyn6€5il%s®! divng forg i nt §1tgééifﬂel d:'xﬁglples of
of the filter and the resin. In the ninth nethod

ﬁé%éffafgd asﬁﬁhk aﬁ@r@?ﬂdegnciﬁdgachmgﬁgfg -gﬁph as gold,

gnetic force using a nagnétic nafer
a ferromagnetic body is-.used in ‘o
?%f{f%f aﬁl&%& B G TR o RS S et silicon,
flnei ? owmdofarmgﬁi T owed by
EoRREEFDNn BFCthe FYHR9HSRo WEPH YORES UG tlﬁ%tal oxides

action of the nagnet to prepare a well with a filter.
F@ghoﬁﬁgﬁéx;%c%odaégmpﬁ@yu@@d titania; metal nitrides such

as SiN; and glass such as soda glass, borosilicate glass,
Pyrex (trademark} glass, and dquartz 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 is put on top of the
filter, =for example, by sandwiching a filter between t{he
well and the rib, and the assembly is fixed by a fixture.
Alternatively, interposition 1is carried ocut by a resin
roller or the like, and electromagnetic induction heating
or dielectric heating is carried out undér pressure to
generate, in the filter part, heat which is utilized to
heat weld the well and the rib to the filter. The
frequency of electromagnetic dinduction or dielectric
heating may be 30 kHz to 300 MHz, preferably 1 to 100 MHz.

In the seventh method, the filter is bonded to the

well with the aid of an adhesive. An adhesive 1is
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20 nickel and iron, and magnets include ferrite,
samari um cobalt nagnets, neodym um magnets, and

al um num cobalt rmagnets. Wien the filter is formed of
a magnet, a nethod may be adopted in which gold is
vapor deposited to a thickness 73 of several tens of
angstrons onto the surface of 72 snmooth netal plate
havi ng good adhesion to gold, for exanple, copper,

" nickel, or chromum Subsequently, after coating of a

photoresist, patterning is carried out so that the 5
pesivstoustlay scdatgshras Wher engorfescofoft d iside afethe well, -
formed. Next, electroless ferrite plating is carried

end tohé ocmeded]l wedl 201 m tappelki debr tot ehleay®tltéhe optionally

resist is then peeled wth a resist peel |liquid, and,

fiondldwed tie heetihe |@terbohgipge! edidfdrifatdmding a method
gol d deposited layer. This ferrite 10 plating may be

ek | ed Ut windefgsandi tions geseni bgdyx fofchexaap! ercowaxnp
i n Transactions of 'the Magnetics Society of Japan,

Negmarced s o R rts, PeRRn"gy RETEE S5 Bhe BE1 ana

333 Sl i ML LERL 5.0 IEE LR NB008Y 8081 ing rox
| ect.rof ormi ng nickel plating, followed by connection
EPDG&Pﬁ”naterials through the action of the magnetic

force to prepare a well with a filter. Wen the rib
i s forred & £iydetnetho@dt | anWeRlagor a rib is prepared by

insert molding of a filter. In the insert molding, the

previously prepared filter ‘can be insertéd_ into a mold,

followed by resin molding for 'integral molding of 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 thé
filter to the well through fhe action of the-:magnet to
prepare a well with a filter. Ferromaghetic bodies include
nickel and iron, and magnets include ~ferrite, samarium-
cobalt magnets, neodymium magnets, and aluminum—cobalt
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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20 filter may be prepared, for exanple, by mxing a

ferrite, samarium or neodym um nagnetic powder with a
resin binder, formng the mxture into a plastic

magnet sheet or the |ike (for exanple, manufactured

by MagX Co., Ltd.), form ng holes having a thickness

of about 0.3 nmto 1 nmby a [l@ser 74 beam and then
connecting the well to the nickel filter through the
action of the nmagnet. In the tenth nmethod, the well is
connected to the filter by nmechanical fitting. For
efamsiVEergdeflopes t A B asdpama | ontof thae suediaste off t hesmooth
wel | prepared by electroplating of nickel, the resist
nethdrthéateodtadirand ggrat t exdheditn provigieldon fidre example,
center of the upper surface of the well wall, a

‘tapeeed resilsdl gr oevectofonhingh t Bab¥edtiBntils, 50 Md® coating

100 pmsmal ler than the width of the well. The 10

proavephsthbirkkedthy photérgingt ha sQFLi 8Bt &luSUEH a%at the
tin or gold, or a resin. SubSequently, the resist is

%895%@ s%%&smﬁhh§%ﬂ¥§”&ﬂgkélﬁ%&%%ﬁé&ﬁ%ﬁ?lg%gfé#a%gﬁ formed.

aving a convex- "type struct
ex r f..tin ol d, esin, or the.Iikelﬂgving

SOt o Tt e e ent rEERO T e seh athor Hlave form
been fornmed on the nickel well. Sinultaneously, on
théor 44 etmstikchs fRemites kariavetkhapesist dickdien peeled
olyimde resin or_the |ike, harder than the convex
AFD & hafeStelRSehni éAuddr vasdas finpddale e Bagrite layer
has the sanme height and width as the convex form is
iorimeg¢led off from the gold deposited layer. This ferrite
plating may be carried out under conditions described, for
example, in Transactions of the Magnetics Society of Japan,
Vol. 22, No. 9, 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 magnetic force to prepare a well with a

'filter.

When the ribr is formed of a magnet, a well with a
filter may be prepared, for example, by mixing a ferrite,
samarium or neodymium magnetic powder with a resin binder,
forming the mixture into a plastic magnet sheet 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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20 with the resist on the sanme position. Next, both

the materials are connected to each other by pressing

using a roll or the like for mechanical fitting to

prepare a well with a filter. Further, a nethod may

al so be adopted in which, conversely, a concave shape

i's provided on the upper 75 d%d4rface of the well wall

and a convex shape is provided on the filter side. In

the biochip according to the present invention, the

fist filter may be provided at the bottom part of the

bearl | andll, thenadebnienting sébendvéllt dlo nblyebaickel filter
provi ded on the upper side (provided opposite to the
thretighi ther acthrauglf tthe wekhgpt.The second filter may

be provided by placing probe-supported particles

Wi thi nTfheneel Eehat Ngetthod) | LBE akells iROttOMMEAFdd to the
formed by the above nethod and 10 then joining the

Eihter fp%%ayaﬂf@a@b%@ct%tghod (ot hF‘exa‘ﬁﬁJlle’ fBéfore the

exanpl e, by an adhesive, magnetic force, mnechani cal

EE%%%leo laQﬁ? Jeﬂgth%§¥ggmegfsng§{h SHrigce%Fﬁp%red by

anlca clanpi ng.” Thus bi 6chi p provi

'Bi'fgsﬁrspﬂa%?ﬁ'gr 25 e e BoETehy pa (i ez cpated and

be prepared, for exanple, by the follow ng

| REFF%HE‘Ed(B’ RIRFERGD (R Whiec Ferde s w1 YRRET priace of

(a), a filter. 18 in a corrugated formis provided and
the veAdexwadpex patepered resist groove of which the width

is 50 pm to 100 pum smaller than the width of the well. The

groove 1s filled by plating with a soft metal such as tin
or gold, or a resin. Subsequently, the resist is peeled
off with a peeling liquid 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, peclyvimide 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 ther 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 is provided on the upper
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20 32 is bonded to the concave apex part 34 through a
suitable filmor filter constituting a side wall 20 to
formeach well 16, 16 ...; (2) a nmethod in which, as

shown in Fig. 19 (b), a nmetal or resin filter is

nol ded by a press nold to form concaves, at 76

predet erm ned spaci ngs, as welixs 16, 16 , or a nethod

in which, on one side thereof, another filter or film

is joined, for exanple, by an adhesive, a magnet, or
mechanical flitting to formwells having a cl osed _
spadecess qB)the n‘é@'ﬁbdwﬁﬂalvﬁn@h,a ORISR §5 Ppgovided on
(c), through- holes are forned on the bottomwall 22

ithet e Weld ssikB:;. 16 for exanple, by |laser, press, or
photoetching to forma filter 18, or a nmethod in

whi ch, Ifrur ther bitdehitopaototrhBéngwetd s the jmitawehtt oiavention,
filter by a pressure-sensitive 10 adhesive, a magnet,

eheeehani eah tEit th}'glbe( Hravigthodti Rnehilttas AL the
in Fig. 19 (d), wells, which are free fromthe bottom

W@hh.%%n@ﬁdéﬁogﬁ‘ﬁkﬁb%d by s%gﬁgd“@ﬁh%e%oméywbe provided on

prepared and a filter 18 is ed to the bottom part

%%Fth%p. &Jssiaé aﬁggé?ﬁge&n &gﬁ%giggur{geﬁﬂmgsf%rsf filter

ter“rs’jorned o e wel

essur.e-sensi ti adhesi ve, a m t, or mechanical .
B SRR e e | EBeahd T e obAba B ko Ehded by
a netal, a netal oxide, a netal/netal _oxide, aresin |
lahieq i KeCh PHRIFE By aPpaseFigsaithin the well having a

filter at its bottom part formed by the above method 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 which, as shown in Fig. 19 (a), a filter 18
in a cerrugated form is provided and the convex apex part
32 is bonded toc 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. 19 (b), a metal or

resin filter is molded by a press mold to form concaves, at
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20 nechani cally pressed or photoetched. The biochip
according to the present invention has a plurality of

integrally fornmed wells or a single well, and a
di spersion with a probe-supported particle dispersed
therein is contained in the well. The particle

contained 77 in the well has 7 dianeter |arger than

the filter pore and, when the particle in the chipis
allowed to stand on the filter pore for optica

detection, the dianeter of the probe-supported

peretdedl esrmaineed hpati anes er aof wehésfi Léer 15 poreosati skyhod in
a relationship represented by formulae: particle
dihcivet.er bpor eneli ameder thdredoff,0 2nbtaed patltele or film is
di aneter < pore spacing < particle dianeter x 10, nore

presfrarcgbl yEgar t eghfpdieaneti®f <apor adspackag < Parkhghét, or
di aneter x 4. Here the term "pore spacing” refers to

e kO, 1A trast: dindf ane er in yPor &-HIB8 P e R MR 4 ce

adj acent pores. Wien particle dianeter/pore di aneter

i@ﬂg§§smégﬂadlik wﬂf@hPaé%i%§§ tfgiFﬁﬁgtﬂgﬁgkﬂ, through-

|'eading to an increase 1n probabil

B0 S S e Selaghd Lo ATe 19 BB 16, 1

filtering a particle-containing solution through a

i tEPT e62Piow PHe lpseti c e ase stoay Wwidrtehingrto form a
there is an increasing tendency that the particle is

ddtl tiedcat®d 8R EhaeHer@ and Wierti-cl Berthrax ar Ehagddronef the
the filter either

wells 1s Joined to a filter by a pressure-sensitive

adhesive, a magnet, or mechanical fitting;
(4) a method in which, as shown in 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 joined onto the wells by a pressure-sensitive
adhesive, a magnet, or mechanical fitting to cover the
wells; and
(5) a method in which a metal, a metal oxide, a metal/metal
oxide, a resin or the liker is bored by a laser Dbeam,
mechanically pressed or photoetched.

The biochip according to the 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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20 randomy or in such a state that particles are put

on top of each other. In order to further prevent

particles from entering pores and disabling the

detachnment of the particles fromthe pores, the

particle dianeter/pore dianmeter is nore preferably

1.15 to 2.0, still nore 78 prdferably 1.2 to 1.6.

When the chip is used for isolation and purification,

the particle dianmeter of the particle, the pore

dianeter of _.the filter, and the pore spacing of the

1 & a’ﬁglsé]@%& ligmetehelrreny skyan EBﬁaifF-éﬁgﬁi‘EOl’e and,
represented by fornula: particle dianmeter > pore

Hnanettdre m@%%éC%@aéimgt@e wWen ishisl¥evedi dnpshitpnids on the
satisfied, in filtering the particle- containing
gallaeironpehe oughr t ke tfidaler deaeakliiow,t hehepaitdmdiess t of the
stand on the filter, the particles do not 10 stand on
arbbtheubpbteedpopasthul i neicadhst andadbtsdChof PR €filter
spacing that at | east one pore, on which no particle

pbaad, da%iRrRsend betweeRopahes O@éﬂﬂégéﬂﬂgarxﬁﬁiCk@rmulae:
stands. This nmeans that filter pores not clogged by ‘

bg§tiE§Et ic@a@n@f&/ﬁgﬁgnﬁigﬁekgésg 510.0/ 598“2”9& Sz?r{a@]ug’c%article'

as a result, 15 an increase In filtration resi

' [ nt ed e l. _nunber_of .particles contain
e o B b o nad s | FugReERl Fha1l, more
for _use i SO atign_ nd fractionation, the total

[

Haﬁésr‘faswpawr & 19PpBteT nes POTH 1603GHY < particle

preferably 10 tines to_ 1/10 :
diameter x 4. 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 to an increase in
probability that the particle cannot be detached from the
pore. When particle diameter/pore diameter exceeds 2.5, in
filtering a particle-containing solution through a filter
to allow the particle to stay on the filter, there is an
increasing-tendency that the particle is not located on the
pore and particles are arranged‘ on the filter either
randomly or in such a state that particles are put on top
of each other. 1In order to further prevent particles from
entering pores and disabling the detachment of the
particles from the pores, the particle diameter/pore

diameter 1is more preferably 1.15 to 2.0, still more
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20 time the nunmber of filter pores, while, for use in
detection and identification, for each probe, the

absolute nunber of particles is 1 to 1000, nore

preferably 1 to 500, still nore preferably 1 to 200.

The |l arger the nunber of particles per well, the

larger the filtration resistad@e of 79 the filtration

and the lower the filter performance or the higher

the fear of causing destruction of the filter. Even

1000 particles suffice as the nunber of particles
nsefarapéy tthe detéetSi-on and identification, and the

nunber 5 of particles which exceeds 1000 particles i's

i nsi gnWhievatthe aipdpr dtshersarbkisr i tsdlétionl andopurification,
performfiltration. The absol ute nunber of

phebpastppdkt el fpattcrcloss tinpat el é N eashoyed |dLaReter of
be regul ated by the followi ng nethod. 10

Bpecitfileald,y, anbepha pakbi G soldtéonths iRt ERIUGEYd set so

the regul ation can be carriéed out™ by introducing

paLti clies, %@%ﬁgggch?akgiég%%ﬁghﬂ IPQ#?%ggﬁki by, formula:

particles by ne I canﬁ I .
d tip t
BPEL e el R, S s bk e ey £ hen

sO be.a te n which the particle concentration
g# 1P h&Sh e %%ﬁﬂ%ﬁl%ﬁt+§§b$§V|&ﬂm§f Lhfddagr ddie thrrticle-

nunber of artlcles is cal cul ated based on the
5%???&Pén§onéQ%HQ%QQN1RﬁrQWthoFbﬁloﬁléﬁ@rthéo allow the

specific gravity of the particle, the anmount of the
ngt;@ﬂ@s to stand on the filter, 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 poresrnot clogged by the
particie are present atrleast 50% spacing, and, as a result,
an increase in filtfation resistance is prevented.

The total number of particles contained in one well
varies depending wupon applications and, for wuse 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 absolute
nunber 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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20 solution cal cul ated back fromthe results is
i ntroduced by a spotter or the |like, whereby the
approxi mat e nunber of particles can be introduced
into the cell chanber. A nethod nay al so be adopted
in which a predeterm ned nunber of particles are
spotted a plurality of tinmes, 4he nunber 80 of
spotted particles is counted each case to calculate
the anmount of particle which is insufficient, and the

ottin is repeated until the. amobunt which is

uffi I @aitians angskhet dopero tig A iddramipet Bvehanfe or the
|dentity suffices for the nunber of particles, and.
baghenr oftheangears ¢of ef enabiygnadesinnectidran d%the filter.
still nore preferably not nore than 10% in ternms of
EVeval 1600 Theapardies e anf i€ h sshetRE olgISeSURROr baEticles
is not 10 particularly limted so far as the dianeter

obetthe pt it¢lee ddtedrderathaiathe: g et sh, ofinihehe number
pore in the filter, and any of organic partlcles

@oﬁgﬁ%ibﬂggtW§i@§ eQEg@ﬁ klddH”é??Eﬁﬁéﬁ? %§|§351gn1flcant

phase change and t e may

UL TS B S AL B

polyne zatl f _a monon raw_material conprising
singl e b guﬁﬁre r CEel Rtk Filprrted parth1eS

but adi.ene,  styrene, divinyl benzene, acrylonitrile,
@p%@ép@d in gach well can be regulatéd by the following

method.

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 1like .and while individually regulating
the particles by means of a flow cytometer. Alternatively,
a method may also be adopted in which the particle
concentration of the particle solution is 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 introduced by
a spotter or the like, whereby the approximate number of
particles can be introduced into the cell chamber. A
method may also be adopted in which a predetermined number

of particles are spotted a plurality of times, the number
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20 net hacryl ate, acryl am de, benzoguanam ne, nyl on,

pol yvi nyl al cohol, fluoro and other nononmers may be
used. Alternatively, a nethod utilizing menbrane

emul sification or the |ike may al so be adopted in
which a resin is extruded through a porous plate mnth
uni form pores to 81 prepare #rticles. These
particles may be if necessary classified for
collecting uniformparticle dianmeters by a

classifier. Further, a product prepared by adding a :
fgreRoietahagarsiclieh ds fanunitesl dadngase afberalculate the
pol ynmeri zation, or a product prepared by plating

parcind] est wahtfetei whiky as nethoff istichh@as dJagangsespotting
Pat ent Lai d-Open No. 83902/1998, or a naturally

acc urdpdig el atict ] criosshnbket getclefigel hulie$ecient is close
starch, agarose, galactose or the |like, or a synthetic

Q ngielinked gel of acrylam de or the |ike my al so

be used. The particle dianmeter distribution of

par ti che céﬂ%ﬁﬁeiévbi e@fﬁa&?@wogu RE LA T0Me numper

nor e prefer not nore t rns of

exceeds 10% the
? eﬁ?ﬂ§ of giwf% e? Rto 3ﬁ9ﬁx#%spF %ﬁﬁggiﬂtQ§% more
en%% ced yrenlc %IC|€S may be prepared by a
ﬁ%?ﬂb “desdrh (FO??N gl Y iRP O dpaheseh PRt AF, in terms
Lai d- Cpen No. 168163/1982. Magnetic particles may be
Frlepar €¢15¢-a net hod

The particle on which the probe is supported is not

particularly limited so far as the diameter of the particle

is larger than the diameter of the pore in the filter, and
any of organic particles, inorganic particles, organic
inorganic particles, phase change gel and the like may be
used.

Specifically, regarding organic particles, particles
prepared by emulsion polymerization or suspension
polymerization of a monomer raw material comprising a
single or two or more monomers selected from butadiene,
styrene, divinylbenzene, acryvionitrile, acrylate,
methacrylate, acrylamide, benzoguanamine, nylon, polyvinyl

alcohol, fluoro and other monomers may  be used.

‘Alternatively, a method utilizing membrane emulsification

or the like may also be adopted in  which a resin is

extruded through a porous plate with uniform pores to
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20 described, for exanple, in Japanese Patent

Lai d-Open No. 176622/1999. Inorganic particles usable
herein include netal oxide particles, nmetal sulfide
particles, and netal particles. Silica particles are

the nost preferred netal oxide 82 particles, and

various comercially availabl 83silica particles my

be used. Further commercially avail able particles

usabl e herein include, for exanple, | MVUTEX

(tradenanme: JSR_ 5 corporation), M -CEL (tradenane:

REERIiSs hP2EReRIL88l- cofPBF&t iRADLITegDpd@y be if necessary
(tradename: TOSOH Corporation), DAl SOGEL (tradenane:

pAlesO 1L lerD) fosheddx etitiadenariefoShopar thenko daketers by a
Sunsphere (tradenane: Asahi dass Co., LTD), PL-PEGA ‘
(tleaddrfdme:. Pol yner Laboratories), PL-CM5 10
(tradename: Pol yner Laboratories), PL-PBS (tradenane:

Pol ynerukabengt of igsgdudil- dtd@depagBaifgl ¥MBhgnetic body
Laboratories), AMresin (tradenanme: Novabi ochen), P500

Ghicadenamereforiay | pRHStIG €8y 1 BGthy T %ﬁXﬁ%@ﬁEation, or a -
(tradename: Toray |ndustries, Inc.), Techpol yner

: | cui. 15 P . ' Y :
(AR o PE AL ST s L)l BB by
Co td. BELLPEARL trad : . Kapebo. Ltd
EﬁEE?ERSP%$h&E%a :a%f%%d%gtéﬁggﬁ%ﬁégﬁgﬁgkﬁoKo&é%o%ﬁ??98’ or
Ltd.), cellul ose powder (Chisso Cbrf:, Asahi _ Chemi ca
Pn&&§PF¢ _’oqﬁq#%%nqg § crosslinked gel of cellulose,

starch, agarose, galactose or the 1like, or a synthetic
crosslinked gel of acrylamide or the like may also be used.

The particle diameter distribution of particle
diameters 1is preferably not more than 10%, more preferably
not more than 5%, in terms of CV wvalue. When the CV wvalue
exceeds 10%, the probability of tﬁe entry of particles into
pores in the filter is enhanced.

Styrenic particles may be prepared by a method
described, for example, in Japanese Patent Laid-Open No.
168163/1982.

Magnetic particles may be prepared by a method
described, for example, in Japanese Patent Laid-Open No.
176622/1999.

Inorganic particles usable herein include metal oxide
particles, metal sulfide particles, and metal particles.

Silica particles are the most preferred metal oxide
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20 (tradename: Amarsham Pharmacia), and Sephal | ose
(tradenanme: Amarsham Pharmaci a). The surface of the
above particles nay be nodified by, for exanple, by
various functional groups, such as am no, carboxyl,
carbodi i m de, epoxy, tosyl, N-succinimde, 83
mal ei mde, thiol, sulfide, hyd%%xyl, tri met hoxysilyl,
nitriletriacetic acid, benzosul f oam de,
pol yet hyl enei m ne, quaternary amoni um and oct adecyl
royps,., or y- glycidoxypropyltrinethoxysi lane to form .
IO i AGY 5 RO n CRETERCAACS Ymodt 13 Chab LR, | Silica
in order to lower steric hindrance in a reaction of
PRE P&riST % Rfporasst probe with an anal yte,
conmpounds having a structure in which a functiona
group iFirdtheachedonpebotihldnds afaahalal &yl ere tlilgroupusable
having 10 to 100 carbon atons, for exanple, ethylene
gleyedin di glglidyl efber defamngdtd,vesiMMykeal et Fhdéname: JSR
undecani ¢ aci d, nercaptopropyltrinmethoxysil ane,
calbpcararion)der i Mat-egs, andrhi@dbfe €rystidlshipidf®  chemical
usabl e as a spacer. digonucleotides nodified, for

eX%d f%tﬂ@b)@n‘@HﬂHbeééﬁCaﬁ@?é%%?%ﬁé:th&@éOﬁrogBrgggation),

usabl e as a site which serves oth as a spacer an

PRASRIGE aifé Ve Alsorgs a ﬁ di €, Yhen :

organi c pa@?ﬁc es are used as % %Pbagg?g%% 6Era§ﬁP%ﬁe' Showa
b%%k%r %PGKI )S, t OSL?I?SISQ}!LJQ g r t( %g:’adte?l%m%a:lr t?&'s%lh?. délaansest e(rjo ., LTD},
PL-PEGA (tradename: Polymer Laboratories}), PL-CMS

{tradename: Polymer Laboratories), PL—-PBS (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
Plastic Co., Ltd.), MP series and MR series (tradename:
Soken Chemical Engineering Co., Ltd.), BELLPEARIJ,
{tradename: Kanebo. Ltd.), EPOSTER {tradename: Nippon
Shokubai Kagaku Kogyo Co., Ltd.), cellulose powder (Chisso
Corp., Asahi Chemical Industry Co., Ltd.), Sephacell
(tradename: Amarsham-Pharmacia), and Sephallose (tradename:
Amarsham-Pharmacia) .
The surface of the above particles may be modified by,

for example, by various functional groups, such as amino,

carboxyl, carbodiimide, EepPOXY, tosvyl, N-succinimide,
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20 is preferably 0.02 mto 120 m nore preferably 0.1

mto 60 m Wien the particle dianmeter is belowthe

lower Iimt of the above-defined range, handleability

is poor and, consequently, the preparation of a

filter for capturing these particles becones

difficult. Further, in this c8se, 84 the filter pores

are so small that the analyte is likely to clog the

pores. \Wen the particle dianeter is above the upper

limt of the above-defined range, the reactivity is

B3AELTRES, | owelrbdl due 3wl Etdei c hivddeande. Strfmethoxysilyl,

necessary, the particles are preferably in a porous

oitholkbtwitoetmicl ,mehils taseoseNdoanwhelr,t heol pathi/tbreimine,

diameter is large, a lowering in reactivity with the

glakykeaggusednB¥niehl | | NnGnef PREELALESIDY WheuM ght oy -

can be prevented. 10 Wen inorganic pafticlés are useg
Q&ybh@oﬂ?ﬁkbﬁb@t@ﬂmg@h stiN@nRr ke | $di% b€y probe-binding

supported, the particle dianeter 1is preferably 0.1 m ,

to+Q.1 mm nore preferably 1 mto 0.05 nm Wen the
particle dianeter is belowthe lower Ilimt of the

above- def | ped handl.eabil.ity i.s poor and 5in .
particgﬁakggcgp?gggﬁgﬁgggt&§P§§Oﬁy ﬁﬁeCF¥*?%rt%of%¥er steric
ecqones difficult. On the ot?er hand, when the

REPATERES (bt oF SFE BBy eOt né BRI E e GiEREted probe
above-defined range, settling occurs, often | eading

Fora 1ghwediagy ey coBPOUAdsy having a structure 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 liquid crystals, are usable as a spacer.
Oligonucleotides modified, for example, by an amino,
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 pum to 120 pm, more preferably 0.1 um to

6C pm. When the particle diameter is below the lower limit

of the above-defined range, handleability is poor and,
consequently, the preparation of a filter for capturing

these particles becomes difficult. Further, in this case,
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20 If necessary, the particles are preferably porous.

In this case, even when the particle dianeter is

| arge, for exanple, settling of particles by the

wei ght can be prevented. The probe-supported particle

may be contained in each 85 well by previously

separately inmmobilizing vari o8¢ probes corresponding

to respective wells onto particles and introducing

t he probe-supported particles into corresponding

cells by a spotter or the like. 5 Alternatively, a
ﬁ@?h&}l%@? HYF DA ERIoP eta b vibheh thar ehelysehasi dgkely to
a probe-binding site on the surface thereof are
cAtgoddedrpites -i ndivéushewgldrs: iyl dpambeer dis tdisove the
i ke and probes different fromeach other in type and
oppeesddaditngofo ties passveredPf oled eranged wWeld sraderdPity is
i ntroduced into corresponding wells by a spotter or

Ebeetlinke. 1ol fdldralo Midad sieldhphase
synt hesi zers commercially avail able from vari ous

conpanies HBY:-cRe 4sed har g%?g&%ge% pr.qhe E?ﬁ%gﬁablg in a

particle, and exanpl'es of s phase sy esi zer

BoELyge BT oRslen ity st S, OLICE i e

ynt hesi zers, sugar chaln syn

ow, nol ecul.ar_ conpound .synt hesi zers manuf gctured by |, i
éﬁﬁ%lﬁg?oﬁ%ﬂm%ﬁﬁ '§Fr}é%9ﬁ'tﬁ% BIPABHasE neRddd ity with

|lica _beads or palystyrene divinyl benzene particles
gb@ Goégq Yie caused Dby ‘settling of particles by the weight

can be prevented.

When inorganic particles are used as the particle on
which the probe is to be supported, the particle diameter
is preferably 0.1 mm to 0.1 mm, more preferably 1 um 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 the other hand, when the particle
diameter is above the upper 1limit of the above-defined
range, settling occurs, often leading to a lowering in
reactivity.

If necessary, the particles are preferakly porous.
In this case, even when the partidle 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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20 carriers for the reaction and separation. Wen the

solid phase synthetic carrier beads are used al so as
particulate carriers contained in the chip 10, the

pr obe-support beads synthesized by the synthesizer as

such may be contained in the chip 10 by spotting.

These synthesi zers, particular$y 86 oligonucleotide

synt hesi zers, are generally spread. At the present

time, for exanple, when a synthesizer is set in the

evening, particles with an oligonucl eotide i nmobilized

teerle oRYc amr el giroly dedpenatied vf ol uosdh gl 21orqNi mgridns probes
order 5 made chi p containing any desired nucl eotide
cardrsprepamed tbn aespreytshert wélks si opty byarticles and
spotting this oligonucleotide-supported particle.
Rraheshsetpgr t abkaeon t herdrtéehgoined ude, phoficies into
exanpl e, nucleic acids, proteins having a nol ecul ar

WRIrt spdhti Bl g 500c£ 014, 009,000, 11 Ridgsugap chaipg,  1iye,

cells, protein expression cells, aptanmers, viruses,
A: ; rmacol qgi y ive | ead conpounds, . .
P TR o e o0 T S G, Gbpr e sn which
hem.cal _conpounds whi ch_have .specific,
%ﬁ%g%b 0yt ca ??l%%ti%it9r8$eﬁ968génﬁos§FE?IiP? ofheps surface
havi n hysi ol,ogically activity. Among them_ _proteins
FARTRP . TBP ecaNEOaHEEGNt L 510 560di gL ale80 W83 5 ey ude SPotter
specifically synthetic peptides, menbrane proteins,
erzyre’, likenspod t Pppbesi sl f igneki nésom epgphokilees, in type
anti bodi es such as IgA and I gE, various
and corresponding to respective predetermined wells are

introduced. into corresponding wells by a spotter or the
like.

In the former method, s0lid phase synthesizers
commercially available from various companies may be used
for binding a probe to the particle, and examples of solid
phase synthesizers include oligonucleotide synthesizers,

peptide synthesizers, sugar chain synthesizers, and various

low molecular compound synthesizers manufactured by

Combinatorial Chemistry. In the solid phase methdd, 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 thé synthesizer as sugh may be contained in

the chip 10 by spotting. These synthesizers, particularly
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20 antigens, or proteins having biolum nescent

function such as luciferins, luciferases, aequorins,

and green fluorescent proteins. Specific exanples of

i pids include phosphatidic acid,

phosphati dylinositol, mannoside, urushiol, and various

87 gangli osides. Aptaners ar§6proteins, enzynes,

dyes, ami no acids, nucleotides, growth factors, gene
expression regulators, cell adhesion nol ecules, and
functional nuycleic acids 5 having a capacj of .
Bﬁﬁapﬁaﬁ&osilaﬁssa@ LKL = S ﬂﬁeiaﬁﬁ% At the
t hereof include thronbin aptaners, elastase . .
BPEERBLs L1Mget iTpdt kPRI n Whenmmy NS hrdteaBels set in the
aptaners of hepatitis C virus. Specific exanples of

Eywnibide c ulperr tigde sconpiotindsan 100 haydmge bearbideul ammobilized
wei ght of 50 to 1,000,000 include substrates,

themzynesan égulmtorisied esitii tlse hol bowesg morning. An order
neurotransmtters, antisense oligonucl eotides,
ﬁh@@zkﬁﬁ%,cdﬂﬂdﬂﬂﬂﬁ@(thniﬁ%iiéﬁﬂﬂﬁﬂeqtide can be prepared
phenyl pi peri di ne derivatives, sulfonam de/sulfonic

agi d deriyativesgpgieroi dsn15 prpstggl aggin ] thi
derivatives gr o?her drug ggndigatg gonpognds?poThéng e

paber e Atk an haus o Tt one

_ Ification nmea _ i g ‘pr obe

et | LEROn o LOLIBHLEN L1 LTI A0 L1, 008 e, o
colors, shapes and djaneters ) )
example, nucleic acids, proteins having a molecular weight
of 500 to 1,000,000, 1lipids, sugar chains, cells, protéin
expression cells, aptamers, viruses, enzymes,
pharmacoleogically 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 IghA and IgE, wvarious
antigens, or proteins having bioluminescent function such
as luciferins, luciferases, asquorins, and green
fluorescent proteins.

Specific examples of lipids include phosphatidic acid,

phosphatidylinositol, mannoside, urushiol, and various
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20 of probe-supported particles. A plurality of these
identification neans nmay be used in conbination. For
exanpl e, a conbination of color and particle

di anmeter, a conbination of color and shape, and a
conmbi nati on of color and gene sequence are possible.
When 88 the color is used as8¥he identification
nmeans, the particle is inpregnated and colored with a
dye, a pignent, a fluorescent dye or the I|ike.
Regardi ng dyes, pignments, fluorescent substances, and
pasgpheesddes .conbi nati on of 5 col ors having different
absorption and | um nescence wavel ength with col or
concenBpébimens caneprpiideirs,| acgerymesgynbéyeof phdb® acids,
identification information. For exanple, when the

nuebebtatickypegrolitbol PictSr, anfride ciRelsioh €84@lators,
concentrations is 3, 9 types of identification 10

bahor mbher i e ayided. fy ‘?%ﬂ@%fbnéfmmﬁg%%eic acids

manuf actured by JSR Corporation may be used as

Hgg%%g;ﬁ?ﬁéfkggg', gg%fﬂgﬁ&ﬁﬁ%fstgng+#&§s Eﬁgdgﬁgnﬁh%é, and

car oni ¢ "aci d-no ied, yde-

sulfoni.c acid-nodifie and _.am ne- i fi art.icles

FﬁgFl?%Careeé%W 9%@ fl §ﬁﬁ€}esl??ﬁggﬁscgﬁhé%mbln‘ aptamers,
L crospheres by Mol ecular Probes, Inc. These col or
%@ﬁFFFPCﬁPW‘?ﬁ’For G iovatey peut@gdhedired@dd NS3 protease

follows. At the outset, color-labelled particles are
8rpeBedst 6fa Neargiil tdeuc@irwren the col ori ng

Specific examples of low molecular lead compounds
having a molecular Wéight of 50 to 1,000,000 include
substrates, coenzymes, regulators, lectins, hormones,
neurotransmitters, antisense oligonucleotides, 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 for providing probe identification
information for identifying the type éf the probe. -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 diameter, a combination of color and shape, and a

combination of color and gene sequence are possible. When
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20 matter label is a fluorescent substance or a

phosphor, the [|ight source should be a |ight source

wi th corresponding fluorescence or phosphorescence
excitation wavel engths. Next, for exanple,

fluorescence or phosphoresce emtted fromparticles

is optically detected, for ex&%ple, with a 89 CCD

camera or a photorultiplier tube, and the detected
information is statistically processed to obtain probe
identification information. Wien the particle dianeter
feeused ods ihelssl iaferithe | tdenbhliapbromtmeoms, the particle
particles having diameters previously varied
ascoitirrg g tress peodi veopoaleels arieh providged. .a pigment, a
Regarding the particle dianeters, the particle
dilametkerceatitf f dyence i shpref £xabl y nejat@bsgt bl?@s()- 3pAyment s,
unit, nore preferably not |less than 0.5 pm ron1tﬁe

viewpeistteraf shBsdeheeki ONas@NShtd ¥bidrs,Thyus, cWheA&tion of
plurality of types of identifiable probe-supported

E@Eb&%!eshé@?nﬁonF@ﬁffgkéﬁgargg%#gggﬁ%ﬁyltgﬂaouf}uminescende

mul ti-item detection can one we

Thi har e ion.ti and the operat.ion

18vS R0 A Do B e A PEPREE) o 1azger
wells_ is.provided and.information about well paqgsition
BB o he PR en MDA T TASREREF Lo e | For | SHample,
@gobe-su ported particles, for exanple, if the nunber

*he 41 | BUHBBT aRd HESFUNDEr COSPTT yifes? ofnd the number of

i dentifiable probe-supported particles is 100,
color concentrations 1is 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,
carboxyl-modified, sulfonic acid—modified, aldehyde-
sulfonic acid-modified, and amine-modified particles that
are sold as fluospheres fluorescent microspheres by
Molecular Probes, Inc.

These color identification information may be
detected as follows. At the outset, color-labelled
particles are exposed to a light socurce. 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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20 a biochip which can contain 10, 000- (100 x 100 =

10, 000) types of probes can be realized. The

probe- supported particles having the above- descri bed
identification nmeans can be contained in each well as
follows. 90 (i) A plurality of probe-supported

particles which are identicaP® o each other in probe
identification information in all of said

identification nmeans are contained in an identica

well and wells are identical to each other in 5 said
PrBbeci@eR? i fAta®i oRhPhPBRAREPOAetortwwb el urand t hef detected
probe- supported particles contained therein. That is,
anfprupslipny o6 pataiékbéscabiychpavecisdedti tal tbteanh probe
other in probe identification means such as col or or

pdehidlfecatdianetaforastieinl. as in identification

i nformati on such as 10 the type of color and the size

of thewpantictigedi apBteliclear @3 CoM@NEd i) ORRME! | as the
Further, the wells are identical to each other in

| th t hi : '
%%ﬁﬁ%??%gﬁﬂf’? §hS’%ﬁ%&[ﬁn{’&%’ede{’ﬁkﬁﬁﬁsn 'Haing,  dianeters
f f t dent
B B e Rt F81 | Berrsetisi, gk are
d . d t f t t b tt
PPoyits, b Head g 'rbﬁa ons o3 P ERRE, whilie particle

are identical to each other in probe identification

fhepeRari dhffpneare dfs guiafampérini ficdatliess nidaars @r@ um unit,

contained in an
more preferably not less than 0.5 pm, from the viewpoint of

detection sensitivity.

Thus, when a plurality of types of identifiable
probe-supported particles are contained in a well,
simultaneous 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-supported particles,
for example, if the number of wells is 100 and the number
of types of identifiable probe-supported particles is 100,
a biochip which can contain 10,000- (100 x 100 = 10,000)
types of probes can be realized.

The probe—supported particles having the above-
described identification means can be contained in each

well as follows.
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20 identical well and wells are different from each

other in said probe identification information for a
plurality of probe-supported particles contained

therein. That is, a plurality of particles, which are
identical to each other in probe identification neans

such as color or particle 91 38 ameter, as well as in
identification information such as the type of col or

and the size of the particle dianeter, are contained

inone well. Further, the wells are identical. to each
Stheri PHEERLEFY catt oPTRRIS URROEFRA 5 RATTIGH@R Wherh are
each other in identification information such as the
igpatéfradolter e (st Zer afrphet idketdfametieon dhiformation
the particle contained therein. (iii) A plurality of

priokee-ls upgor ¢ ®td pardendidfs cattiicm ameandi ffmr eatntaomed in an
each other in probe identification 10 information in
aticheaishloneeLUentid i walion arvansdaneieant adedaéh dther in
identical well and, regarding the plurality of

BEOBE THPOT i rRANiGIaSnCOM A PRIt Bnt K Mebl $1 ity of
wells are identical to each other in the construction

| 8%1:@@%?18%@%%@ iﬁﬁ’t&?@léé}f @o@%&i%d”tﬂ'e}fieﬁg?of That is, a

I denti tion 15 neans. That is, a plura
BLEPELILEPOIL SB,BRL e e AL e L TLSLED s ovner
PR SOl Sl el e, particle pLaTeler e
gjs_aI%ngJr:,ar‘]ids pm?éfii C.!:lse gilarirg.tegrtiqfri%a%%rgnaiinnefdorimnation such as
the type of color and the size of the particie diameter,
are contained in one well. E”urthér, 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
previously known, the probe identification information and
the probe identification step can be omitted.

(11) A plurality of probe-supported particles which are
identical to each other in probe identification information
in all of said identification means are contained in an
identical well and wells are different from each other in
sald probe identification information for a plurality of
probe-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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20 one well, and the wells are identical to each other

in the construction of the identification

information. (iv) A plurality of probe-supported

particles which are different fromeach other in

probe identification information in at |east one
identification neans are 92 &intained in an identica

wel | and, regarding the plurality of probe-supported
particles contained in the wells, wells are different
fromeach other in the construction of the

ddevitd ¥¢1at onwehl ormatinonident héicati@asinbmendtion such as
identification nmeans. That is, a plurality of probe-
siygpotyed pdrticles shdchhar es tié f eferdthd rpareache diameter,
other in identification information such as the type
efrecol@ntgithed heigi zenof {/Be1parti gherdeal®t ghef OLicAlls  are
| east one of probe identification neans such as col or

ardRarddc! eodi aqet ep Q. ar f??qrgéiﬂe%dét igir}le_ %ﬁ@ghg but are

and the wells are different om eac int

%‘1‘1‘%& :]ﬂ oqfr%%\et QSC dﬁ(?éllléjf’ct II'il or‘ldfainl%fior‘;'réggttir]i%nl%eIingformatioﬁ

ccording to't conte e assay,

wel |.s and.t he_constructjon of _probe-supported . ,

FG i S et ot vh TRE GGF §LAPGoR: pEFigie diameter
se gﬁ{ed. Enbaodi nents regarding this include: an

e SR EE I GG Y. % edm) in which identi cal
probe-supported particles are contained in a single

Vels) aft enpbthligit af shoveeisumbqrtedepeblicheshiwhich are
probe-supported particles different from _
different from each other in  probe identification
information in at least one identification means are
contained in an identical well and, regarding the plurality
of probe-supported particles contained in the wells, the
wells are identical to each other in the construction of
said identification information in all the identification
means. That is, a plurality of probe-supported particles
which are different from each other in identification
information such as the type of color and the size of the
particle diameter for at least one of probe identification
means such as color and particle diameter are contained in
one well, and the wells are identical to each other in the
construction of the identification information.

{ivy A plurality of probe-supported particles which are

different from each other in  probe identification

information in at least one identification means are
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20 each other in identification information are

contained in a single well; an enbodi nent as shown in

Fig. 26 (c) in which identical probe-supported

particles are contained in a plurality of wells; an

enbodi nent as shown in Fig. 26 (d) in which

probe- supported particles different fromeach 93

other in identification information are contained in a
plurality of wells and the wells are identical to each

other in the construction of the identification
iGPrgrarasconn &N ehdet heat wslihavwa, | neFrgding tép pdurality
whi ch 5 probe-supported particles different from each
otthherrobe-suanirfedapeonicbber pehiainade iaontaen@dlilB, wells
a plurality of wells and the wells are different from

eaeh @i hesrdmt t eonConsth uether ah tige | dRMdfhtatidN of the
i nformati on. For exanple, in the introduction of an

arRintlier iida ke :“hﬂf%fﬁaQPQﬁa'niﬂg p%ﬁgﬁ ortedact  one
particles, as shown in Fig. e ana yte can

QQén%f%Q%%%g% hrQugfy the #@Q@r pe%vn 0 e é’ e probe-

ternatively, as shomm
be brou

ontalnéﬁ t ai ner % ,
|%%é%é§%%uﬁaﬂﬁ% ?%e 5? oﬁFEaP%% Fré%%h'Q&ﬂm %Fh other in
ﬁ% 2 as sho in Fig. 27 (c), different
& ik OBe TREATEFREEN] 7 UEs et £0€ vEYPs 96, color and
S eC|t|caLﬁy a met hod al so be adopted in which a
\Fg@s@lzl-?z avilfy Paiowpake n%mrgem riesponti hgasb one of probe
respective wells 16 is provided, different analytes
aﬂgn@gﬁﬂgﬁﬁe@njnneespecﬂkﬂe as color and particle diameter
are contained in one well, and the wells are different from
each other 1in the construction of the identification
information.

According to the contents of the assay, the number of
wells and the construction 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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20 conpartnents, and the bottom parts of the wells 16

are brought into contact with the respective

anal ytes. <Biochip kit> The biochip kit according to

the present invention includes a biochip and a vesse

for containing a well(s) in 94 the biochip or for
connection to the biochip. Th&3material for the vesse

is not particularly limted, and any of organic

materials and inorganic materials nmay be used.

Specific exanples of organic 5 materials include
gm?éthymen%%en@@fy%ﬁmyﬂénénﬁq%matmmnaﬁee reshhgined in a
pol yet hyl ene vinyl resins, polypropyl enes, '

pbhysl yEenest p@ﬂybutadﬁenﬁ&: pellyacr gkoniiddritdcal to each
resins, polynmethyl nmethacrylate resins, AS resins

¢tlopol ymen of thacryleenistiike iwnt h gyrengle ABESI MScation
(copol yner of 10 acrylonitrile with butadi ene and
§McsﬁﬁghoﬁASahe%mB§dlﬁ1@ﬁ90ggﬁ%&lo% a6 Y sQni g | @ ywist | which
acrylic ester and styrene), polycarbonates, polyam

gﬁ Pﬁgbmay'gﬁfu&fégpha{ﬂsémt pfk%fat gthyl gne her in

al i phatic “pol yesters ctlc am

f@g@i%geg!t&ogc 1§ ferR0R! a%ﬂﬁggg%g{%gt Shed BHES Ly of

cycloole

p%ilé%' e @'ﬂ%'&%ﬁ@ %%'&ZZA Y #yethoreain afedh other in the

|n1des triacetylcelluloses, cellulose acetate
‘1’%‘%9?tFﬂéuCEéPPuPSS@heniii?la’ﬁéf%@étmﬂ épdeympEiphs,

pol ytetrafl uoroet hyl enes,
For example, in the introduction of an analyte in the

wells contalning 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 analytes can be
contained in.respective wells 16. Specifically, a method
may also be adopted in which a vessel 12 having
compartments corresponding to respective wells 16 is
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 biochip kit according to the present invention

includes a biochip and a vessel for containing a well(s) in
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20 fluorinated ethylene polypropyl ene copol yners,
tetrafl uoroet hyl ene perfl uoroal koxy vinyl ether

copol ynmers, polychlorotrifluoroethylene s, ethylene.
tetrafl uoroethyl ene copolyners, poly(vinylidene
fluorides), poly(vinyl fluorides), and silicone o
resins. 95 These organic maté&4d al s may be nol ded, for
exanpl e, by injection nolding, pressless nolding,

~injection conpression nolding, injection press

mol di ng, conpression nolding, transfer nolding,
ey icigpchore shotierrol g 151 @peiod filee dodampihigs. of
inorganic materials include: nmetals such as nickel,
copper ,Thier oma talririlnufiort i ttayd umessand skl i eer; watalicularly
oxi des such as silica, alumna, and titania; and

gliasiseijch @ sogay gl ags, deyasid i t‘r@é&ﬁ@ﬁ@ aR¥4’ % norganic

(trademark) glass, and quartz glass. 10 These

NRYGANIG MRS | @les TREDE foég@g1EP50 @x¥5§§%| SBaP8rganic

by varlous met hods, for exanpl ing or surfa

t ess, nolm
et?% ng, @%g;f&?rﬂé%yéﬁﬁﬂ %%ast aﬁ%ysur acclenyl acetate
atin r. netal Hes els 15 Furt her,
(rir%t ROt may acﬁ%nlgéy]a%rb Pt ed ili¥ahi cF S5 1T at e H%ﬁfﬁﬁoﬁylenesf

e%&ér a hole-free plate is used, and a plurality

BP 1 efeae&tres ROhEOBEBLeBBEN t RO Ls6VRY kpidsyileyr eresins,
stacked on top of each other to forma predetern ned
pedy@ethd orgbhacsyprEfentrerinai d Afakageltds omadpelymer of

acrylonitrile with styrene), BABS resins (copolymer of
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 polyamides, cycloolefins, polymethyl
pentenes, polyvinyl chlorides, polyvinyl acetates,
polyarylates, polysulfones, polyethersulfones, polyimides,
triacetylcelluloses, cellulose acetate resiné, cellulose
nitrate resins, epoxy resins, polytetrafluoroethylenes,
fluorinated ethylene polypropylene copolymers,
tetrafluorcethylene perfluorocalkoxy vinyl ether copolymers,
polychlorotrifluoroethylenes, ethylene . tetrafluoroethylene
copolymers, poly{vinylidene fluorides), poly({vinyl

fluorides), and silicone resins.
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20 stacked part, the plates in their surfaces which
are to be stacked on top of each other should be
snooth. To this end, the plates are polished for
snoot hening, or alternatively already snooth plates
such as silicon wafers may be used. Joining between .
snoot h pl ates can provide a vébPy strong 96 joint

wi t hout use of any adhesive or the |ike. Wen a
silicon wafer is used as the plate, if necessary an

-oxide filmmy have been formed on the silicon wafer,

or al t ERAGE VI9RIKG dreteriady Mevcapei o¢lded, affer eBample,
pl ate | am nation. The vessel using the above plate is
brepatedlectorn exawmpbéngas fpkkewdesAt thelduhget, #@njection
plate for the bottom of the vessel is first provided.
dbinprpkat enhasodiwl e dnf ecitiiohoduies $ ONhd 1SERRY, J€compression
hol es. When deep air 10 introduction/ discharge hol es
AbBA IR} I edankicReaRIsany, authliwea! idy o idles ff e
stacked as the |ower nost |ayer on top of each otHer.
Any desgij ALTD 0 p havi e . .
identi%%%gggﬂg s%ggggggggegfbyiﬁéfg%%g alﬁgtgggg?gnglnClude‘
S are _stacked thereon so that the hale of 15 .
1{n ga%si%c agsa rE)Llrccﬂ’a]geejt’er %Oﬁggrdep%lﬁc?n’rh@%dwr‘bf ‘%Jn anium,
hol.e in the vessel can _he progerhy regul at ed by . _
&Pyt SO bl ftat y 93 d5Fat 88Chadhg e Gane2dHBpB2,  and
Wien the regulation of - the shape of the vessel in the
Biteeifonas 4IRS HePiR i8S desPredlass dxerptiliaten glass,
a hol e shape havi ng
Pyrex (trademark) glass, and gquartz 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 alsc 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)
are stacked on top of each other to form a predetermined
vessel. In order to prevent 1liguid leakage from the
stacked part, the plates in their surfaces which are to be
stlacked on top of each other should be smooth. To this end,
the 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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20 a difference in level is desired, any desired hol e
shape can be provided by stacking plates having
di fferent shapes. The |lid of the vessel disposed on
t he uppernost part nmay be a plate having a vertically
formed hole for liquid or air_pressure
i ntroduction/di scharge purposé%. 97 Alternatively,
for exanple, a plate having a groove on its surface
may be put as a lid on the uppernost part of the
plate lamnate. Further, the plate |ocated at the
Chitt w%e ot t oy padkest ve et | BRendtkeray be a
5 transparent naterial such as glass so that optica
det ect i"8¥el s posslildien | wafester als  tUusedpr epar dttion pfate,  if
a hole having a very small dianmeter and a | arge
depassatatan soxide Soimahbgdhakiegbeaapéotmeal icm, the silicon
difficult. According to the above 10 net hod, however,

vafesselohadi 0graaholely kianitidesinsd paspgekikat bdt after
can be prepared. Further, according to the above

E& &ledﬁhﬁgtl&@rrespondlng to wells in the chip may
e provided in the vessel, or alternatively one hole

common ¢4 a,RLUEal ity; 0 t]'r% V\gualé n%ylab@e p&%"gﬁf%p?red for

the vessel . en a vess wth we correspon

SR 5 A T AL A2 P 0 P B N0
ction of the wells are stacked to the depth of the
|$Hﬁ Y9 S%%| 1rst provided. This plate has minute air

introduction/discharge holes. When deep air

introduction/discharge holes are desired, if 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 vessel has a predetermined depth. The depth of the

hole in the vessel can be properly regulated by stacking a

plurality of plates having the same shape. When the

regulation of the shape of the vessel in the direction of
the depth is desired, for example, when a hole shape having

a difference in level is desired, any desired hole shape

can be provided by stacking plates having different shapes.

The 1id of the vessel disposed on the uppermost.part

may be a plate having a vertically formed hole for liquid

or air pressure introduction/discharge purposes.
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20 When a vessel with one hole for a plurality of

wells is desired, plates with a hole having a | arger

di aneter than the area covering the horizontal

sectional area defined by the plurality of wells are
stacked to the depth of the hole of the vessel. 98

As described above, a vessel Baving a hole at its

bottom part may be prepared by using, as the vesse

bottom part, a plate with a hole previously forned
therein, The provision of a hole at the bottom part
Biterpati®sdyl ifo15 exfrmicagevuBlabe t Ravingor eramepie,on its
after the well in the biochip is connected to the

gesfete vy |Bgupdtcest ai neddi pn tithe wappermothepart of the
bi ochip can be transferred to the vessel by applying
plessur @amdnizlte wel | Furxdie bi ogihé p pladeschargeedai rat  the
t hrough the hol e provided at the bottom of the vessel.

dfpdhRodtammier ofr therhohe lrtt herbatHOM PALLAeE they be a
vessel should be not nore than a certain size because,

when ol | er i arge, t | qui.d i -

vessagg?gnjal egkagd . le h%?%llldi g%ret eile%ésé detggr m!%ﬁltggebyOptlcal
h of he.hole or the affinity of the hole for

%%gegﬁg%ngslﬁgfglggﬁéral, however, the hole dianeter

is 50 gmto 1 referably 0.1 mmto 0.5 Wien

the hot® GPERECar |9 ihob:oNor BLLARNC50 hriobF ofgingy @ very

and increased filtration resistance occur. On the

BRRLE KRS tffenatfe shol@rdeli dABtRr &itdedssi e so-called

there is a fear of causing liquid
high aspect ratio, is difficult. According to the above

method, however, a vessel having a hole with any desired

. aspect ratio can be prepared.

Further, according 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 section 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 area covering the horizontal sectional area

defined by the plurality of wells are stacked to the depth

0of the hole of the wvessel.
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20 | eakage. The biochip and the vessel can constitute

a biochip kit in which wells in the biochip are

connected to vessel wells that correspond to the

respective wells in the biochip and have the sane

diameter as the wells in the 99 biochip. In this

case, when the sectional area®8f the well on the
downstream side of the transfer of the liquid is

| arger than the sectional area of the well on the

upstream side of the transfer of the liquid, a

regi stfat i e EFHerd ofbSVERe AeVESSElt Heatbtedt ilomle at its
part between the wells can be mnmnimzed. The biochip
hatdtohe peadselaydye ber¢pined by eadhg,otdrertiey yedsdhgbottom
concave/ convex, convex/concave or supersnooth faces

phrthe scaonheice | attharat .hdhe pdepioaslof fHmaay tORe-«0fn. The
t he above joi ni ng methods can prevent the liquid from
pealki Bgohr o t e HAlientat othie wli@imi parvelds EHEtRssel is
In the sane manner as descri bed above, a plurality of
BLOSHLRSCRE D) phaed 10 cagl Mol B¥rdrOltHd'dve1l in the
concave/ convex, conveX/concave Or supersnoot aces

and e vessel Tor "t heconrec

_%?% C%f’.%h?sc%{aﬁ%%tcit%% Q:%r tt‘i’le-rhveeSCSO neg%}%egnﬂjgcgli%g%oﬁthaeined in

E A R S L e

solution between wells. In this case, since any
applying pressure to the well in the‘biochip to discharge
alr through the hole provided at the bottom of the vessel.

The diameter of the hole at the bottom part of the
vessel should be not more than a certain size because, when
the hole diameter is large, the liquid in the wvessel is
leaked. The hole diameter is determined by the depth of
the hole or the affinity of the hole for the liquid. 1In
general, however, the hole diameter is 50 um to 1 mm,
preferably 0.1 mm to 0.5 mm. When the hole diameter is not
more than 50 pm, 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 vessel can constitute a biochip
kit in which wells in the biochip are connected to 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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20 transfer neans such as a syringe is not required,

unf avor abl e phenonena such as a reduction in anount of

the solution due to the deposition of the solution

onto the syringe wall and contam nation do not occur.
Further, the tinme necessary for solution transfer can

be shortened. 100 The biochi PXit conprising a

bi ochi p connected to a vessel can be prepared, for

exanple, by the following nethod. In the nethod

exengyified here, the vessel is forned by stacking a
Bigrality &R phasesasea h whathriduwghsedthwial orréaeef the well
fromany hole. A biochip kit shown in Fig. 15 (a) is
prepareddawnsitaokclhowsside tife g set-anafplatef 8Fae liquid is
whi ch has a through- hole formed by etching a silicon
hakgerarthadmstiee tHhecknessl ageal o thike Wdi cknesshef vdstream
bi ochip 10, and a plate 87b 10 having any desired

thbekeessheand-an it & 87 bavi §9; @, gézrecf:[sfj_’g{i'iign error of

i ntroduction/di scharge port or a liqu

LALT qduct | 9n/ disc e for tchi ng of; .a

silicon ma?gr@gre%ﬁéﬁ%%ﬁ%&xN@%?FT%%%Q%%ﬁnékgtF%&ls can be
Lstration, a plate 87b' is stacked onto a plate

%?%iﬁafggénd a plate 87a' is stacked onto the plate

87b' tg prepare .a |lamnated plate_ having a hole with

t Wo Ie@gfe gg}?%?%ﬂcénrgoq Sof VERFBS MiYa Bfochibra® to each

before lamnation is inserted into the hole of the

PEREE 87RY i nIPRBiPEni nePEE2FRAEENVEX, pr epaREEBigohghle  or

part biochip kit conprising the biochip

supersmooth 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
plurality of biochips may be joined to each other by
joining concave/convex, convex/concave or supersmooth faces
at the connection part.

The connection between the biochip and the vessel or
the connection 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 1is not required,
unfavorable phenomena such as a reduction in amount of the
solution due to the deposition of the solution onto the
syringe wall and contamination do not occur. Further, the

time necessary for sclution transfer can be shortened.
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20 conposited with the vessel. Likew se, the plates

87a, 87b, 87c are stacked to prepare a | am nated

plate, and, further, the other chip in the biochip 10
before lam nation is inserted into the hole to

prepare another one half part biochip kit of the

sanme. 101 Next, probe-bound p&Pticles are contained

in the wells in the one half part kit through an open

face in the well by spotting or the |ike. The one

hal f part kit with the particles contained therein is

used afhe |lwverhighekhsl fcdBparting ta hhdchhp otdrerecsd to a
hal f part kit is used as an upper one half part kit.

Vs sgdpecaaonebbal prgpatreljt for puanpld,opf amd following
joined to the lower one half part kit so that the

welthed.n the upper maendal fexpard] ikited agerthe +Mel essel is
in the | ower one half part kit, whereby a biochip kit

¥ raREprhei BgaaKYRSSel pravhded,i niregrpl{ ¥y Wi LA §hEBrough—

can be prepared. I'n this case, the registration can

@%1%P%Hf%&%£yfrgﬁf%&§ﬁrﬁﬁk;by conducting registration
e d

tween the upper a ower kits using previously
provid construction

d.re isIra%L n rks..Fu;&her, he

of theﬁbibojc%‘ffbl% l%aysr?g 31 4P oSt ol glSiPygyared as
Ep gificall , .a chip in which_ the outernost side

ﬁg P¥nd F%Mé?“%ﬁﬂl?%%Es ar Bliirae 8i’s, provihieyas Thethrough-
upper and | ower end faces of the biochip 10 may be

appre drand I elatletngneo séhdcend wedee oinch Iphat e thickness
87b (87b') having a through-hole fornmed by etching of :
g&qual to the thickness of a biochip 10, and a plate 87b
having any desired thickness, and a plate 87c having a gas
or liquid introduction/discharge port or a Liquid
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 biochip 10 before lamination is inserted
into the hole of the plate 87a’ in the laminated plate to
prepare one half part biochip kit comprising the biochip
composited 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 into the hole to prepare another one half part

biochip kit of the same.
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20 silicon wafer. As shown in Fig. 16 (a), a snooth

and transparent plate 94 forned of, for exanple,

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 102 carried out

for observing a reaction of pdtticles filled into the
filter. The construction as shown in the drawing can

m nimze the distance between the bottom part or the

lid part and the filter and thus can inprove the

nuner i ¥akts aperbegrdoshdanpeptiicdessystrem contehned in the
case, however, the volunme of the vessel in which the
kWedlisd ins thentaieedal § paedugeéd, thmdudhhus) opesofiece in the
cases, the anount of the analyte and the anount of

Whe IWashi gt & Oy dophitefe caikde Tont shaehdllT thert kit with

vessel are insufficient. This drawback of 10 the

*tﬂ%u bireh 80k sV QldHm i9fe d RE1M18SSE1 1 Sansbe deécQ%ePyone half
adopting a construction as shown in Fig. 16 (b).

ﬁ%?%'ﬁgﬁ?llx?ﬁet%lqu|§ﬁefogﬂ§ ﬁ%ﬁfo gr@quigolgsusgg as an

unt I nt 1"on/ |scharge port
t | ate he | th h the tube 8 o
iPrenatily: fnéariqutt as fomsbeioy it ol e e 1
the kit and only in,a certain part of the upper and

Poke Pt (e r?b%n%ﬁlﬂgjﬁblﬁ?g t8 Gbe &O‘*ﬁaﬁtor&ﬁ et (Rt kit so
as a kit vessel buffer. As shown in FI% 17 (a), the
\Félalﬁrreﬂtﬁ whd leskR| thwn UBReT neneaskdlBy muckkhl dace the
plurality of plates 87b (87b').
wells in the lower one half part 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
and lower kits using previously provided registration marks.

Further, the construction of the bicchip 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 biochip 10
may be applied and laminated onto one end face of a plate
87b (87b’) having a through—hole formed by etching of a
silicon wafer.

As shown in Fig. 16 (a), a smooth and transparent
plate 94 formed of, for example, dguartz glass may be used
for optical detection as a plate ﬁhat serves as the bottom

part or lid part of the vessel. The optical detection is
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20 Further, as shown in Fig. 17 (b), a slope can be
given to the internal surface of the vessel by
gradual ly varying the hole dianeter of the plates 87b
(87b"). In this case, the solution can be evenly

i ntroduced into or discharged from the wells in the
bi ochi p by giving a stepw se Isddpe to the 103

internal surface of the vessel in such a manner that
the dianeter of the vessel is gradually increased
fromthe introduction/discharge port 88 toward the
canaiddofotbe foresssderbinds shawndthidh goflpard)iclas filled
construction may al so be adopted in which a vesse

bavbnghiendependent med | Sofdt rue ek basRENEHHG G velHs drawing
16 in the biochip 10, and holes 92 corresponding to

&Qﬁsﬁll\é@lﬂlﬁzéort%d cﬁ_tsﬂa!?l%eb%égﬂb@ﬁr teHes b&%c%ggt or the

The di aneter of the holes 92 at the bottom part

§0g uessel,y gfe gg ¥ &98 9,200, n!(ﬁf?f h 1
pr efg a &15%5 g ; al tﬁlo gh ﬂqﬂ]e etr ":Eal%,umerlCEl
ds upo t he g %?t of t he h Wen t he
%gﬁﬁ%ﬁ O H0cOBO0 R SYREFES: o 12 15 GiA T okl the
the 1iquid fron1the botton1of t he vessel O the
8@%@@%% ERReVaSFE hote WhaRBt dihg sLiguidsdst kantao@ed is
m pressurization or evacuation resistance is
radreaded. 2apA -t hEhdpovelbi cctiid KGasesy whilch weppstaref the
provided in the vessel, after B/F separation of a
tnaggtecamdi hed aimnunh efialtte byshipgoReqbadndhtich can be
particles, the target is
contained in the vessel are insufficient. This drawback of
the insufficient 'volume of the vessel can be overcome by
adopting a construction as shown in Fig. L6 (b).
Specifically, a tube 89 connected to a pump 90 is mounted
on the liquid introduction/discharge port 88 to circulate
the liquid through the tube 89, or alternatively the liquid
is moved vertically 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 increased 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’). In 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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20 isolated fromthe particle by any nethod, and
differential pressure is then applied to the upper
vessel and the | ower vessel, whereby the target
contained in the well 16 in the biochip 10 can be
transferred to the well 91 in the lower vessel. In
order to evenly apply the diff@sential pressure 104
to each of the wells, any one of the upper vessel and
the |ower vessel is preferably a vessel having a
housi ng space comon to the wells in the biochip. As
desernadd slooiese the voleumeesbel heénvessd xamabeer5 that the
regul ated as desired by stacking any desired nunber of

phatkes dravbig thdiokesskurt her, ggageast y udicareamd al@n  the

be adopted in which a transparent plate is used as at

heasbauena 2f/ dikenhebkompart 98 the,Messehe anthdded of the
lid part and, at thé tinme of the detection, the
%Eggéﬁgrent plate is 10 located as the |lower part to
' the filter pores with particles, and optica
detection i.s _conducted t?you h the tra sga%ent pl at e
5 o it

I
whi l'e fifie TEFGettt | rapped i A FRES fefediql also be
separated and transferred to the wells in the vesse
E6PPESFondind™ it he WBRPSSln RPRBIBY odMiqerersiorRs sisads 21
in Fig. 18 (a), a construction may also be adopted in
GREER SEPoseings 10 il T ohRedtedtt® ehefhap héPrs@nd hagles 92
the wells in one of the biochips 10 correspond to the
weklrs sippndiacotirertig oehivg116. Fammdrerat athshbwitiom part is
Fig. 18 (b), a vessel having holes 93 correspondi ng
tonhlkes®ed. The diameter of the holes 22 at the bottom part
of the vessel is preferably 100 to 500 um, more preferably
150 to 300 um, although the diameter also depends upon the
height of the hole. When the hole diameter exceeds 500 um,
there is a fear of flowout of the liquid from the bottom of
the véssel. On the other hand, when the hole diameter is
less than 100 pm, 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 16 in the

biochip 10 can be transferred to the well 91 in the lower

vessel. In order to evenly apply the differential pressure
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20 wel l's may be provided between the biochips 10. Wen
particles having an identical probe are contained in

each well in biochips disposed in nultistage wthin

the vessel, B/F separation capability can be inproved

by B/ F separation using the probe-supported 105

particles contained in the mild4 stage chip. In the
mul ti stage chip, when the probe supported on particles
introduced into the first-stage chip is different from

the probe supported on particles introduced into the
$ecenrdhs ot dges chiep,lst ornexans eyf tHee soppall etksselocind the
for two step in vitro selection my be used. Figs. 12
andet3veachlarie gpiopevilely andvaseLdshavieet iDneduyieyW space
taken on line A-A" show ng one enbodi nent of the

ebRRBLPLKI thackeldisnant @nkheipeasgnt invention. As 10
shown in Figs. 12 and 13, a biochip kit 14 conprises a

VeSSG'Aézd@EQrﬁb@cPC%&véo t8e B Rkl By £0¢ Q”Weé\%%i %an be

_ plurallty of wells 16, 16 ... partltloned y Si

l$.16,.16 far_ exanpl.e
prg supp&ﬂ? gﬁbar (%Ig ?Ea%%%? i fed s6 r‘d nPﬁber of
S E are differ nt from.each other in the t p
@tSPo &VStipér t'E-on t hier Pt i c?eCORSESPFgﬁn%FﬁaYzzalSO be
in the well 16 is formed of a filter 18. This filter
280RGEE dfF YitheCthr abé:%acrpiﬂﬁlieétt palatel ¢ wordapfedt least

in the well 16 and all ows passage of various
one of the bottom part of the vessel and the lid part and,

at the time of 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 transferred to the wells in the
vessel corresponding to the wells in the biochip.

As shown in Fig. 18 {a), a construction may also be
adopted in which biochips 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 wvessel having holes 93 corresponding to these
wells may be provided between the biochips 10.

When particles Thaving an identical probe are
contained in each well in biochips disposed in multistage
within the . vessel, B/F separation capability can be

improved by B/F separation using the probe-supported
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20 solutions containing an analyte, which is, for

exanple, to be separated and detected through the

bi ochi p 10, various buffer solutions, washing

solution, separating nedia, |abelling agents,

secondary anti bodi es, sensitizers, proteases,

ionizing agents and the |ike.l0E06 Various sol utions

i ntroduced into the vessel 12 can be introduced into

or can be discharged fromall the cells through a

filter 18. Specifically, these various solutions can
periatieducednbaineghy el Ithks fmohtiseafel t ehip8 or B the
can be discharged fromthe well 16 through the filter
h8ltapdager eshipei rwobanbdie 2@rober thegertad ous particles
solutions, which is adjacent to the well 16 through

tAerbihten 1&to comst Etuiedsbyga snage idefdnetbddntt herom the
chip 10 and the vessel 12. 10 Alternatively, the side

Wabbe2GupnAtSQ RS forred-ofs the Jddd&ld 18ntd N thldi Ssecona-

case, transfer of various solutions between adjacent

L] .. 16 ds a Si r h |14t
SriRa iy nd & JoRamPR”) hEpe et R, Chan fige two step
constituting the bottomwall 22 and the filter 15
&BngﬁFFatPﬁgeFﬁéQQ dEn&® “26%my be fornmed of the

same type of materjal_and contiguous to each other,

or aIFégﬁatFV%I@DQ-c%%p@@?@e F5¢t & FAPwHI@Y t#ed a cross-
filter constituting the bottomwall 22 and the filter
geastrnatli Ngew Hekidemaline2®-dr'e HMewErendne r gApedtent of
ot her in type.

the biochip kit according to the present invention. As

shown in Figs. 12 and 13, a bilochip kit 14 comprises a
vessel 12 and a 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 each other in the type
of the probe supported on the particle.

A bottom wall 22 in the well 16 is formed of a filter
18. This filter 18 cuts off the probe-supported particles
contained in the well 16 and allows passage of wvarious
solutions containing an analyte, which is, for example, to
be separated and detected through the biochip 10, wvarious
buffer solutions, washing solution, separating media,
labelling agents, secondary antibodies, sensitizers,

proteases, ionizing agents and the like.
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20 As shown in Figs. 12 (a) and 12 (b), the vessel 12
and the chip 10 nmay be integrally forned of an
identical naterial, or alternatively the vessel 12
and the chip 10 may be integrated by bondi ng and
fixing the chip 10 to the ﬁ@iﬁl 12 within the vesse
12. 107 Aternatively, as s in Figs. 13 (a) and
13 (b), the biochip kit 14 may be constructed fromtwo
el ement s, a vessel 12 and a chip 10 which are

provid ependent | ach ot er“ SO at the
chip 1 %%ﬁsedﬁ %%% %ﬁgrQ §§& %ﬂetW%§Sel 12 can
gase for eatgeggeratlon ere is no need to al ways

Bo Ha OHIRP Y e BLED 4B CARGPERGUEIEAII RN 2bbotle cells

in which the solution is contained may be changed
&bgording tio-trer ubi t oiRacitiiorelivy t Beede oehrpokbt sedutions

havi ng the above construction, 10 regarding

pedbéss uppbroeddcpdr findloesargontail hed 6 nftdre whkl Filtegr 18 or
the construction of the probe is specified according

tan tdwe dbsaheegedf firaen weld , wand a @l vhabily @he filter 18
probes can be contained on the chip w thout

608t alri pakkeRoih PiRh&SUPPErt ethPathigke Wl PNsolutions,
contained in the 15 biochip and a solution containing

anianal ¥4 egqvadeaws tduther sl ut tt%”srzhﬂftﬁ? ”Qhe filter 18,
sol utions, séparating nedia, |abel |ng agen

éSﬁQ'ﬂQ%ﬁée@”t%g"dA et%ﬁeﬁ%nsététfﬁrﬁre OCth%a.Seﬁgﬁ 419, @nd the

I onl zin or i ke "can

Qggggen 5pe wells 16, 16 containing probe supported

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 poseible 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 material 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 identicalr
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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20 particles. The above solution can be circul ated
into all the wells 16, 16 .. by properly selecting
the structure of the chip 10 or stirring conditions
for the solution, whereby an opportunity to allow the
solution to conme into contagﬁ.gr to react with a
plurality of types of probes % supported on
particles is given. Preferably, all the wells 16, 16
are adjacent directly to the solution reservoir

chanbe 6, _constituted a_space.defi th

chip T R ERehesterr o e RS gH Tre 111 (80 fgd 13 ()
consti.tuting the bottomwall 22 or  the side wall 20.

EBr MinE Kid SHoReT noR GOn T3 aChE St o g e ehents, a
this solution reservoir chanber 26 nmay be constituted
Bgsaelspacerdefri sddroy & HE 1gnerrauprareded thdepsiesptly of
of the 10 chip 10 and the upper surface of the bottom
efichhethesselso I2atAltter mdtivel §, iashahoem whtREigsthe3vessel
(a) and 13 (b), the solution reservoir chanber 26 nmay
be.comat ithutsed:dye ,a fepacecdebpredtbyna chigrel G sant aneed to
vessel 12 which are each independently provided. 15

Agﬁay@inﬁséojﬁﬂﬁ abave ﬁé@@éluciipnguﬂﬁet§@|U¢é§%bl and the
resorvoired in the solution reservoir chanber 26

6euERn 10, AnPLHT &ld Ys 91 u¥WebhS 116, d8td $nddi Wa€d be changed
optionally under applied or reduced pressure to allow

%g‘éo%%gﬂy o tt;ﬂepﬁ%it %%re%gﬁo% single-layer filter
, an he "solution then

In the biochip kit 14 having the above construction,
regarding probe-supported particles contained in the wells
16, the construction of the probe is specified according to
the location of the well, and a plurality of probes can be
contained on the chip without contamination.

A probe-supported particle solution contained in the
biochip and a solution containing an analyte, various
buffer solutions, washing solutions, separating media,
labelling agents, secondary antibodies, sensitizers,
proteases, ioniziﬁg agents or the like can freely go in and
out between the wells 16, 16 -+ containing probe-~supported
particles. The above solution can be circulated into all
the wells 16, 16 . by properly selecting the structure of
the <c¢hip 10 or stirring conditions for the solution,

whereby an copportunity to allow the solution to come into

contact or to react with a plurality of types of probes
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20 reaches, in a parallel manner, the plurality of

wells 16, 16 .. containing particles on which

different types of probes are supported, resulting in
contact and reaction in a parallel manner. Further,

the anal yte remai ning unreacted in a 109 specific

wel | 16 reaches the inside oft%ther well 16 t hr ough

the action of stirring or applied or reduced

pressure, where contact and reaction are attenpted.

Thus, cgntact and reaction of the unreacted solution
FHPROECHEASOPr BBELAGpHSr tiéd IFdPli-cl es are successively
attenpted in the wells 16, 16 while conducting

t ransf Brederahéysol allonthanomyl ishe 1del | $616,- 16re adjacent
Further, since the solution reservoir chanber 26 is
didjiracéay tto tihe weblstilén téservhioughatdverfildercd8stituted
having 10 only a single layer, the pressure |oss can

bg nanigpazed. dedihker , bgi ntee t kdigrrivalamd the vessel 12,
solution at the solution reservoir chanber 26 and the
tRashzan tofe thel sokutiion-yhihi thienpr eRe- WP edall 22 or
particles within the wells 16 are <carried out in

pacaklgk, ,Lhe sgntact and the reaction time 15 can be

m ni mzed. The pressure | oss can be reduced to a very

jow L oKsk Mnadid) nds! NS ALATEL e AUl dEPIR G BRGCS2 by,

in the t 0 Sui e val ués,” "and 't he i on

. 16 ...
may be cons%ltuted by a

n be freely noved between all e wells 16
'gg lB%o 5

nPaihitH BESSUPIsOrt eframber

space defined by the lower surface of the bottom of the
chip 10 and the upper surface of the bottom of the vessel
12. Alternatively, as shown in Figs. 13 (a} and 13 (b),
the solution reservoir chamber 26 may be constituted by a
space defined by a chip 10 and a vessel 12 which are each
independently provided.

According to the above construction, the solution
resorvoired in the solution reservoir chamber 26 common to
a plurality of weils 16, 16 - 1s stirred optionally under
applied or reduced pressure to allow the solution to pass
through a single-layer filter 18, and the solutiorn then
reaches, 1in a parallel manner, the plurality of wells 16,
16 - containing particles on which different types of
probes are supported, resulting‘in contact and reaction in
a parallel manner.

Further, the analyte remaining unreacted in a
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20 particles and the solution reservoir chanber 26
constituting a common chanber for the solution, as if

the solution is noved within one space free fromthe

filter 18. Alternatively, a construction nay al so be
adopted in which a first filter is provided at the

bottom part and a 110 second®ilter is provi ded

opposite to the first filter with the wells being

i nterposed between the first and second filters. This
enmbodi_ment is_shown in Fig (a). shown in

aPaR AGC %e%bpe}6f|W?%ﬁh%§5 qh@ pﬁ@@ﬁ&%ﬁ 8< tﬁéhsr W811 16
second filter on the upper part of the biochip. This
thperohfither agtips n@ﬁntéglﬁﬂl@@’ pPHbeaRBppodt edf reduced
particles are contained in the wells 16. Mthods
psabberépr wimetnet i onttaet ampperebckten B8'e iatkciamgeed. Thus,
t hose as descri bed above, for exanple, adhesives,

gagbettc dral cecamedbani ool thiet tigeadfedurdalaejoi nivigh the
bet ween snooth parts, and nechani cal pressing.

Eﬁébgeéupgfﬂﬁéaoﬁa&%ic@b%oaQ% %@QQ%%%ﬂﬁéﬂV“é%temﬁ%éd in the

shown in (b), any of a filter 18 "and a wel

%gllg g%ldgp6mnthW$ P@tEgﬂh k&%§e|%%%9 reVI u%ﬁ% solution

noun each per “Ves

vessel u 5 vessel 8l is jOIned to the

FoReY 5%%5%?925 E§V|& d-by nounting by a
pressure-sensitive adhesive, ,_or mechanica

pr essuf &F o€ ﬁ’cﬁ%ﬁF%wt?%eSPFEEloﬁn39ﬁ%¥W&&$oﬂham?ﬁ€ 26 1is
upper filter 18" and the bottomside filter 18 can be _
adbacenti ty Shpargtlds flbemléach tWidsargtpyche filter 18 having

setting/resetting
only a single layer, the pressure loss can be minimized.

Further, since the arrival of the solution at the solution
reservoir chamber 26 and the reaction ¢f 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 wvalues, and the solution can be freely moved
between all the wells 16, 16 - containing probe-supported
particles and the solution reservoir chamber 26
constituting a common chamber for the solution, as if the
solution is moved within one space free from the filter 18.

Alternatively, a construction may also be adopted in

which a first filter is provided at the bottom part and a
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20 of the nmechanical pressure. Alternatively, a nethod
may al so be adopted in which, as shown in Fig. 14
(c), awell 16 provided with a bottomface filter 18
is mounted on a |ower vessel 82, a well 16 provided
with a bottomface filter 18 is nounted on an upper
vessel 81 so that the 111 agééhbly of the well 16 and
the bottomface filter 18 nounted on the upper vesse
81 and the assenbly of the well 16 and the

'botton}faﬁggr ter 18 mounted on the | ower _vessel
t

AFEODBPposi d Se RERVELREr TP I H0T thilh %]frstqwefjslter with

top and the bottom of the assenbly, and the upper
Vegsafelghs Hednchelpotarosedsdictoeelt e theunties thy 2ady second

of the above nmethods so that the well 16 nounted on
fhetapper Vessetmigddimsn{ oisit edown theFhgl| 146 (abuntisl shown
on the | ower vessel 82. Further, the construction of

ihe tHiochirpwkintg, meyn bappk@ asishewn 187 Fig. dfoviaded as the
Specifically, a snmooth plate 87a w th a through-hole

Hayvbng thetsanershape @prheott esf s i pheelp parth o upper
the well is stacked onto a plate 87b wth a

ffl@é‘gh‘l@ol e; hayi,ng+aqs il ar ﬁk@ﬂ@tgﬁpbgﬁeteﬁh%artlcles are
t hrough-hol e provided in the plate 87a, a chip’is

%%ﬁ?&[i& 81§Pur|%t}% e qlevel d']}{[{%l%ro%%%%lt gort ounting the

the asse€ y IS covere

t 94 h
T LT orT avEnarpe iR shoas 4 cidsesmiRed pgpave  for

in the plate 87h. In thls case when the plates 87a,
BTHRL 8- fo?ﬁ@&séf’esform%‘i%%Fg EOEFPY coRCFRTRCRhd fitting,

t he
surface Jjoining between smooth parts, and mechanical

pressing. Further, a method may alsoc be adopted in which,
as shown in Fig. 14 (b)), any of a filter 18’ and a weill 16
provided with a bottom filter 18 is previously mounted on
each of an uvpper vessel 81 and a lower vessel 82, the upper
vessel 81 is Jjoined to the lower vessel 82 followed hy
mounting by 'a pressure-sensitive adhesive, a magnet, or
mechanical pressure of a clamp or- the like. 1In 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 ke adopted in which, as shown in Fig. 14 (c}), a well
16 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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20 transparent plate 94 is fornmed of polished quartz
glass, the kit can be forned by interface bonding
utilizing snoothness without the use of any adhesive.
<Met hod for operating biochip kit>1n the nmethod for
operating a biochip kit accordlng 112 to the present

invention, in such a state thatla solution wth

probe-supported particl es dispersed therein contained
inwells in the biochip can conme into contact with

various solutions contained in the vessel, for
axarpbdy sefutilens & 1donil&i nPRE akae ythed topmbass filter 18

buffer solutions, washing solutions, separating
madhaﬁdl@@emhanygmyanwgs%%bo&bamwd Eh&iiﬁﬁﬁmhly of the well
sensitizers, proteases, ionizing agents or the |iKke,

tllhe spluttion conrttamefhden tthd twel | $8andodritecdolart | ddhe lower
contained in the vessel are circul ated, whereby both

he st 30 uhhonrppean the 8 xegk:n di f s eth tfreachedition of the
washed or separated with high eff|C|ency N@thods

lﬂﬁ?bla%df QUh PHAGRI 0t d r‘&si&gﬁlﬂio | Ch t &ﬁ}géﬁ‘:%essel 81

h each ot her |nclude a met I och |p

dvertI C.aLI l Veesdse %n a.t %ﬁhﬂ%e Sfonéxf% ?al nede above

|n the VesSé for con ron

mtptrgi%);/essﬁ'}ﬁ}( }?ﬁst bi 916\,\/'1}}0&“1(% O§]OI 'ot}ppér v%ssel g1
interface is vertically_ noved, for exanpl.e,
BEI AGiiAGech&osdhat e LniltthmPUHed s ddie t]&“ber vessel 82.

pressuri zed/ depressuri zed state through a
Further, the construction of the biocchip kit may be

as shown in Fig. 16 (a). Specifically, a smooth plilate 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 provided 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 introduction/discharge hole so as to close the
hcle in the plate 87b. In this case, when the plates 87a,
87b are formed of, for example, a silicon wafer and the
transparent plate 94 1is formed of pclished quartz glass,
the kit can be formed by interface bondi.ng 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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20 nozzle 86 or by externally introducing a solution

into the vessel and discharging the solution fromthe
vessel to transfer the solution to the wells to allow

the solution fromthe vessel to cone into contact

with the solution wthin the wells (Fig. 20 (b-1) -*

(b-2), Fig. 20 (d-1) -* 113 1I& 2)). Thus, when the
interface of the solution within the vessel is

vertically noved by increasing or reducing the

solution wthin the vessel, for exanple, by 5

bpeddr iDhadasH/ depVessipnzatiforrusih by &keéendlhat a solution

‘introduction of a solution and di scharge of the

waltht ipambfer-emptdve hesb spbrtichesudhsrpesisatde thetefrhecontained
pr obe- supported particles stay wthin the biochip,
ihewsallyt iion wontied aedipnchhecoikl 3nit® doregratedh various
with the solution contained in the vessel and, 10

ceNEequant lobntidig &0l uhi ahCond pidred kprt h&mﬂes Caflutions
be rmoved to the outside the wells while the sol ution

‘&@ﬂtggpﬁhat r QHH?L%efsr,om\;a[lﬁ_cﬂig S'}fipffg t h§oy\@"€:i é nt Ovashing _ |

Repetltlon of IS proce ure can rea IZG

R ﬁ%%ngedggem%ﬁé "Becondary

SPati on- ut on contal

‘ﬂpi g and the saolution contajned in,
erf

9EF0el Ferts sty BEothonss 4 niehg2i5e (a@eﬁts or the
to (e- 5%gnay be carried out. Specifically, an upper
vé&ge| € 1%9&%F%RﬂiQW%ﬁaén¢¢I¥@rt@8 WQ#H%M%%Q!EQﬁaS°1ut1°n

| ower vessel
contained in the vessel are circulated, whereby both the

solutions c¢an be mixed, diffused, reacted, washed or
separated with high efficiency.

Methods usable for bringing both the solutions into
contact with each rother include a method in which the.
biochip is vertically moved within the solution contained
in the vessel for contact with the sclution contained in
the vessel (Fig. 20 {a-1) — (a-3), Fig. 20 (c-1) — (c-3)),
and a method in which the solution interface is vertically
moved, for example, by bringing the solution within the
vessel to a pressurized/depressurized state through a
nozzle 86 or by externally introducing a sclution into the
vaessel and diécharging the solution from the wvessel to
transfer the solution to the wells to allow the solution

from the vessel to come into contact with the seolution

within the wells (Fig. 20 (b-1) - ({(b-2}, Fig. 20 (d-1) —
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20 82 provided with wells 16 having a filter 18 at
their bottompart, and a nozzle 83 and a nozzle 84
for pressurization/depressurization and

i ntroduction/discharge of the solution are ,
respectively provided on the upper vessel 81 and the
| ower vessel 82 (Fig. 20 (e-1iB 114

Pressuri zati on/ depressurization is carried out through
the nozzle 83 to allow the solution contained in the

- upper vessel 81 to cone into contact with the

&&tatl on contained in the wells 16, whereby the

solution contained in the 5 upper vessel 81 is m xed

wi t h theuspl whicon Tont Bhbedfanet ke wed | solét{Engwilbin the
(e-2)) and further is transferred to the |ower vesse
B2s4&l 9.1 20véeeBda)ly Theesolbiyi dhdreaddiern oif sebatgedyg the
to the outside of the vessel through the nozzle 84 by

Sy pssUbhzat i N epr essid zat i ddTi,9. 2@oke- 4) dxakdl e, by
O her solution 85 may also be filled into the well's

%Ifé't ur§9a£§a§)/hegg]@sgqiﬁ_zge;sm pref Porr: eﬂloc!z;aa%ction

e upper Ves IS the sane as the volune o

5Pea| it Xgﬁs%kggégﬁcg%gg%h%faE§#£§%%§H5Q31%gkﬂ{i 1L vessel,

iMtToduced s § y arge e volune o

t he upper _and |ower_ vessels, er eby, en, the
Lo LB re SataT GhAEG oS t I Rt BRiel  Bsrticles stay

part of the solution can stay in the upper vessel 81 _
Whell 1 hg8e &iioahd Potthsi t3@H W @hi AORRe1Reft &R thRdWells 1s

the pressure necessary for the
integrated with the soiution 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 of the wells into the well.
Repetition of this procedure can realize high efficient
mixing, diffusion,lreaction, washing or separation of the
solution contained in the vessel and the solution contained
in the well.

Alternatively, the method as shown in Fig. 20 (e-1)
to (e-5) may be carried out. Specifically, an upper vessel
81l provided with a fiiter 18" is joined to a lower vessel
82 provided with wells 16 having a 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 81 and the lower vessel 82 (Fig. 20 (e-1)).
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20 pressurization/ depressurization can be mnim zed.

In the vertical novenent of the wells and the

novenent of the solution, preferably, the novenent is

not continuously carried out but is intermttently

carried out while providing predeterm ned novenent

stop times. 115 Alternativeldidpreferably, during the
novenent in a positive direction, novenent in a

negative direction is interposed for a short period

of time. According to this nethod, the particles
BBREAPHAEATACRKECREEES Udd 290l a8t | Bk 52rBleheoRt] tidrrough the
and are circulated through within the wells by stop

obzzhe ndYerrentabioby tihe moMertsmn i notheimedative the upper
direction, and, thus, the efficiency of contact

betwreén 8ﬂhe:o Scﬂ:bmﬁ |1xmt@onban:ﬁe;¢ iWwithhe-ha eyt and I:bﬁta.lned

particles can be nmaxin zed. 10 <Method for
PAt relichiRg 13nal ¥} exrnedyy e HAt EBUHERSN | Rihtained in the
respectlve wells in the biochip my be the sane or

%&9 %@gsemhga 3n dendd o h%ygﬁdadmt%&%&ﬁ@ed in the

, the |dent|ca alyte nay
d d h
VBTG St At SALAS 0% SRR o one

thod na sed i the apal yte .is used

wFﬁe'v %ﬁ%ﬁ gﬁ %%rnéQJPQ E@ Jvesstie ﬁ@%ﬂﬁ%?n' is then
solution is brought |nto contact with the sol ution
doAFAPrRERT For Hde Bisidy ahy toe tesssbolbrpEibdshe onozzle

cause circul ati on,
84 by pressurization/depressurization (Fig. 20 (e=4)).

Other solution 85 may also be filled into the wells {Fig.
20 (e—-5)).

In this case, preferably, the volume of the upper
vessel 81 is the same as the volume of the lower vessel 82,
and the amount of the solution introduced is =slightly
larger than the volume of the upper and lower vessels,
whereby, when the solution is transferred to the lower
vessel 82, a part of the solution can stay in the upper
vessel 81 and, thus, air is not bitten within the filter
and the ‘pressure necessary for the
pressurization/depressurization can be minimized.

In the vertical 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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20 m xing, diffusion, and reaction between both the

sol utions. \When the nunber of wells in the chipis

| arge, the nmethod using an analyte within the vesse

is preferred, because sequential spotting with a

spotter requires a long spotting tinme and parallel

spotting requires the use of ®316 nunber of

spotters. On the other hand, when .anal ytes introduced

into respective wells are different from each ot her
different analytes are introduced from above the .
ReILeS TRy 18 i nP B iR ALSPot t €REing t Hd¢ | kBovepgnt in  a
respective wells. Alternatively, a nmethod may al so be '
bosd tiiwewhi el i dor emovemsaliyt 68 contr@igeetive viégeeitdon is
provi ded i ndependently for respective wells are

hndeghosiedt doeord ashowitt lpbdhied sof utinss cericimddg nto this
the wells by any of the above 10 nethods to cause '

GieftBidldgt itolR pHx N@ledi hwshaRegand weachbonsbefonaen stick
the anal ytes and the solutions contained in the

wel lt&e Anal yidesaHgakle h@IP&ﬁ‘léﬂ&i u@ﬁroﬁgﬁ WM the wells

limted to, various cul tures t1ssues ung

%gbgﬁg% o%e H% mgééﬁg gyhgerun]%ﬁg%gb§#93ﬁ1Qgﬁinﬁégative

acl ds, urine,

uman/ nmouse_cyt oki nes, erl t.hr eoni ne,

OER S ad hy &1L e o P (oL SCE betueen the
1, 000, 000, that |s synthetic peptldes menbr ane
BPOTEIRE, Censohped s%l@nahetbéﬂglah%t%ﬁ ph6t diiticles can be

maximized.
<Method for introducing analyte>

Analytes introduced into 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 be used in which the analyte is used as the
solution contained in the wvessel and this solution is
brought into contact with the sciution contained in the
wells by any of the above methods to cause circulation,
mixing, diffusion, and reaction between both the sclutions.

When the number of wells in the chip is large, the
method using an analyte within the wvessel is preferred,
because sequential spotting with a spotter requires a long

spotting time and parallel spotting requires the use of a
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20 transport proteins, phosphoryl ated proteins and

ot her various proteins, cytokines, |ynphokines,

anti bodi es such as IgA and I gE, various antigens,
transcription factors, |ow nolecular |ead conpounds

havi ng a nol ecul ar weight of 50 to 1,000, 000,

substrates, coenzymes, regul dtlérs, lectins, 117

hor nrones, neurotransmitters, antisense

ol i gonucl eoti des, ribozynes, aptaners or other

| i gands, various drug candi date conpounds, and
DERPBLsCEh8RPEARTEompounds that have physiol ogically
activity or have a possibility of 5 having ,
physi oPogittat | yoree T viltand Whetregonpesiititge introduced into
hybri di zati on or conpetitive inmunoassay reaction is :
vsefdectitar gettlcontaenidid faemaehnyt efr@andeach other, different
st andar d- cont ai ni ng | abell ed anal yte are

‘shaultapecusd yidseddunegonidiat iveldHd @dUisi @y topotting

the analyte, different materials corresponding to the
?e@kh_s, dc€xaap! & varhaus pugfer ;130 utiraRgecwashi NGvells.
[

qui ds, | abelling agents, secondary antibodies, and

%g?%%éé%fﬁ§1¥nwzt¥thgn§t}h%tff ?%;g%qu ]:?é’]yugid J‘_:llﬂ%l?tp &ifferent

ti'ng target contained in

ana e with robe> .l n the thod for.reacti

AR Eh s ok R Ao A kRS ORE "Hrd adF o S e Raepryy for
bi ochip. kit according to the resent. i nvention, the
F@é@??gﬁvﬁs é"ﬁ'lrji%d gﬁ? byr i into contact  with the

solutions contained in the wells by any of the above
methods to cause c¢irculation, mixing, diffusion, and
reaction between the analytes and the solutions contained
in the wells.

Analytes usable herein include, but are not limited
to, various cultures, tissues, fungi, wviruses, cells,
lymphocytes, lipids, sugar chains, nuﬁleic acids, urine,
blood, serum, hemccytes, 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 transduction proteins,
transport proteins, phosphorylated proteins and other
various proteins, cytokines, lymphokines, antibodies such
as IgA and IgE, various antigens, transcription factors,
low molecular lead compounds having a molecular weight of

50 to 1,000,000, substrates, coenzymes, regulators, lectins,
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20 following steps (1) to (3). (1) The step of placing
specific particles in wells in a biochip by any of

t he above nethods. This step may be previously

regul ated by a chip manufacturer in the preparation
of the chip. 118 (2) The step of introducing an

anal yt e- cont ai ni ng sol uti on ito the wells in the

bi ochi p and bringing the analyte and the particles
within all the wells to such a state that they cone
into contact with each other according to the 5 above :
bpEEaBEFe. PN %ﬂﬁa&tnqﬁﬁqunqnﬁkﬁﬁQﬁﬁneﬂ#ﬁﬁPmeleotldeSr
the vessel is integrated with the solution contained
rhabohgmegel | aptawese diokf uspbheand Tiemitdon byewdens  drug
the target contained in the analyte and the probe,
tandératpl egolpyounes i Gald yvapivong tdiemistdls wotbiomnds that
the solution contained 10 in the vessel or by noving

kieel NbevEa6kogichheysodatientycaidt aRed i B tPessibility of
vessel. (3) The step of vertically noving the wells

MaL DL bﬂ951§@bg&bgnlgoahah@%% 4.n the vessel in the
bi ochip, or vertical movi ng "t he |nterface of the

sol utigpogont gy p@%tﬁlvath% G582 tn{* LM Lomp Qe tive

react t target “contai ned
nthsstep t he rea&élon of th ﬁte w th
e

be.
PrB080 ot Rabe Ul | o8 iRty “Basea et PREUsEAY | dhalvte

rocedure. <B/F s%paratlon met hod>
nd a standard-containing labelled analyte  are

simultaneously used in combination.

In addition to the analvte, different materials
corresponding to the wells, for exampie, various buffer
solutions, washing liquids, labelling agents, secondary
antibodies, and sensitizers, may be introduced by any 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 according 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
previoﬁsly regulated by a chip manufacturer in the

preparation of the chip.
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20 The B/ F separation nmethod using the biochip kit
according to the present invention is carried out by

steps (1) to (3) in the above reaction nethod and the

following steps (4) and (5). (4) The step of |owering

the height of the interface of the 119 solution until

the position of the interfacetld the solution is

bel ow the | ower surface of the filter at the bottom

of the wells to renove the anal yte remaining

unreacted with the probe supported on the particles

flEomTig: witewp noéadhtobdulse ngeldrs. ax®) yTérecahepining solution

introducing a washing liquid into the wells in the

bnaohighe cielcis ain nghehbiwathbngnld dguiichdinrpughet BRalyte and
vessel into the wells in the biochip to introduce the

vashiggrtiguésd bataibhes el kksei nwdies biechiwciand tordés that
di scharge the washing liquid fromthe wells in the

Eh@ 'ébmeaﬁ%ﬁ$5%%E%QbﬁgdﬂﬁhV@@@h”%ﬂﬂéﬁ“QcEB?HﬁhBeto the

S, whereby substances other than the probe-bound

5359%t€£E§%é Ved ?% $ %hl <F{$gtlgﬁﬁﬁh_@} contalned 1n,

separ at’i od> frac Bonatt o separa
thod for a tar on d..n an anal e us
%Fscﬁﬁsssc}c&rsd.lﬁ% a?ﬁ%f S Tl BRI A e
E by ste s (1) in the above reactlon nmet hod
1th%9f A5\ n61§FEE§O?AJaQQ3 FG?CthE)-ﬁ%EW§?%p'Qﬁe target

Iomerlng the height of the interface of the
contained 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 soclution
contained in the vessel.
(3) The step of vertically moving the wells within the
solution contained 1in the wvessel in the biochip, lor
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 using the biochip kit
according to the present invention is carried out by steps
(1) to (3) in the above reaction method énd the following
steps (4) and (5).

(4) The step of lowering the height of the interface of the
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20 solution until the position of the interface of the
solution is below the |l ower surface of the filter at

the bottomof the wells to renpove the anal yte

remai ning unreacted with the probe supported on the
particles from wthin each of the wells. 120 (5) The

step of introducing a washindll®iquid into the wells .

in the biochip, circulating the washing Iiquid through

the vessel into the wells in the biochip to introduce

the washing liquid into the wells in the biochip and
soletdpgchangelt héheaskiong ticgui ¢ If r e helnidd aden of  the
t he bi ochip, whereby non-target substances other than
sheupiobeiboursd ow atget lanverr esovEdce (6)f Thies sEeéptet at the
fitting a concave part, a convex part, or a snooth

Peftompro¥i dedeonwihe sl ower enrchodle t R1aeldnsiwe: Lfemaining
part of the biochip, and a convex part, a concave

B Lo cBEd A3 RO Ph Palro ROT E@SPOPALAT KO0 thE $ORGaVRes from

part, convex part, Or snooth part in the biochip,

ngl)f%zﬁega&'? tbhe.yppgLi,gnd of the vessel, toget her,
an en

ntroducing a Separating agent solution into

L
fransferred.to the wells in the vessel. One enbodi nent
Bt the PrRePibnatTioiFsisaid i bhe ndepbdn ot drt St dafdinpieh the
according to the present invention will be
speeeti dally &Sl abReédsi nikorfimctileshiiit htei gsntpadpge the
ﬁséhing liquid into the wells 1in the biochip and to
discharge the washing liquid from the wells in the biocochip,
and discharging the washing liquid from the wells, whereby
substances other than the probe-bound target are removed by
washing.
<Fracticnation separaticn method>

The fractionation 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 until the position of the interface of the
solution 1s below the lower surface of the filter at the
bottom of the wells to remove the analyte remaining

unreacted with the probe supported on the particles from

within each of the wells.
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20 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

bi ochi p. That is, probe-supported particles are

placed in the wells so that the wells are different
fromeach other in the type £0121 probe supported on
particles contained therein. Next, as shown in Figs.

21 (a) and 21 (b), an analyte solution containing an
analyte 25 is introduced into a vessel 12 in the

bbbchirp sOepand tihéradaicyng anwatsihe ng Ghebl & uppor ttég wells

“particles 24 in all the wells 16 are brought to such

#n sthake btibath itrtheyc ioacilconieng ntloe coashAchgwiltiueédcthrough the
other. In this case, the height of the solution

vaseefacetoM tiieh ealiwel is hshuladbnigl excegsitib®ice the
hei ght of the side walls 20. 10 The

Rashyh&- CONLAL 8 ngn gl uthon Jay) e iﬁtr@ﬁécqglééhlﬂf“énd to
predeterm néd interface height, for exanple,

c{i%é!:?%ﬂé&%i %%F%ﬁ%hﬁ%ﬂ' L$h %%@ Ly Sﬁﬁeﬁlfi' SO %S_Lochlp,

own 1 n

onprising.a.c 10 and,a_vessel pr.Qvi de
TRESRRadReTy et GhbR " gPHer %t*b%v.tg‘@ai ﬁﬂear%cgﬂee-bomd
solution is preV|oust pl aced in the vessel 12. The
tdrpeiorte mevededdownward and i mmsered in the anal yte
solution to introduce the analyte solution into the
%élI§h§65¥ﬁpoeéhfﬂﬁélﬂglﬁeﬁ0n§ével@&Hﬁsf%agéﬁ”ﬁhéﬁrtr or a

there is a pressure loss in the
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 smocth part in the bicchip, provided on the upper
end of the wvessel, together, and then introducing a
separating agent solution into the wells in the biochip,
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 sepafatioa method
for an analyte according to the present invention will be
specifically explained in conjunction with Figs. 2% to 23.
At the outset, probeusupported particles differenf 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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20 filter 18, parts where the chip 10 and the vesse

12 are nutually contacted are seal ed so that

i ncreased or reduced pressure can be applied to the

filter 18, whereby the analyte solution can be passed
through the filter 18 and lead to the inside of the

wel s 16. 122 The second nethdH will be expalined. In

the second nethod, as in the biochip kit 14 shown in

Fig. 12, a chip in which the distance between the

bottom face of the vessel =12 and the filter 18 is
prebrogaPposdied g Pginke 1ea e 1395k &R -An

anal yte solution is introduced froman introduction

port f¥emtd ias tShewrover Rigid. o2l siale awmdfl|21 n(b} hean analyte
vessel 12 through the solution reservoir chanber 26
sollottibe webhsailfindhearanalndlestsol @i ohs mayh thevduced into a
i ntroduced through an 10 well opening 17. In this
gaseelpnef araling dikeramalyd e a1s@l thé oind syt &t £0AUERE probe-
in an equal amount for each well 16 by neans of a

SOPbbetell Jdteidkss Mhennt b 1analytge1$8! il QR d Shrought to

I ntroduced,” for exanple, through an 1 ntroduction port

e h”déc%ttg% bytﬁ‘aEeft“f-{)SFCSaﬂP”P 4?Lnft§ 19,51 9 tz%lbt);a each

Isintro I on carrie out r exanp

PREPBGGCOG A U7 S, B8R 1 S LBl Mot cvsacs

t he vessel or. a_nethod in mhlch the sol utjon
Ve§Bifoj he cW@&Bér Y shaulfs wRlachEFe8 I ieeetARt Of the

anal yte _sol ution
side walls 20.

The analyte—containing solutioﬁ may be introduced to
the predetermined interface height, for example, by the
following methods. The first method is as follows. BAs in
the Dbiochip kit 14 shown in Fig. 13, a biochip kit
comprising a chip 10 and a vessel 12 provided independently
of each other is provided. An analyte solution 1is
previously placed in the wvessel 12. The chip 10 is moved
downward and immsered in the analyte solution to introduce
the analyte sclution into the wells 16 through the filter
18. In this case, when there 1is a pressure loss 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 bé applied to the filter 18, whereby the
analvte solution can be passed through the filter 18 and

lead to the inside of the wells 16.
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20 into the vessel. The anal yte can be brought into
contact with the probe-supported particles 24
contained in all the wells 16 by these nethods (Fig.
21 (a)). In the nethod for conducting m xing,

di ffusion, and reaction betmg_ the 123

pr obe- supported particles an e analyte solution in
the wells 16, for exanple, as shown in Fig. 12 (b)
and Fig. 13 (b), when the side walls 20 are forned of

afilt 18 and , adj acent wel.ls are partitioned by .the

filter ToE, Sohens Jor bSO il tﬁ)élgé\;LH‘%dm Bn g second
reglaced by agitating the analyte solution. The _
B P&fiiroﬁ%aaﬁl bEhR aPrPeBiBUK Iy 14 oblveiR | dRalfifet Heds @ chip
such_as an agitator with an agitating blade, sonic or

int vadehi ¢hel Pgttasre dadvwagn dthobdytomplaeen £ ofhe vessel
air or paramagnetic substances. Anong them 10 sonic

62 ehdr adenili Midyr at8 onsi srpuibisliyasky prefergietn value is
The sonic or ultrasonic vibration can be carried out

byoatifledof a met hothlprahi shlbibeonessel 12tpsdhbBedChEPom an
10 is vibrated and a nethod in which a vibrator is

phaesdulh ibhe poatal frensp! 1 | ORe COBLBFNRE 11N drh& iCll Avall in
10. In this case, 15 the frequency applied in the

i i b | e b |
¥hhr afd i;ﬁ obe L opes | end .gBhgﬁz?gg 31’r0 %&%%Plgéaz@er 26

t he probe the analfyte and ma

EﬁggeE%gl%e%%§Fg6{o 300 MHz. In this range of
requency, € impedance is |low, and damage to the

target _can be mnim zed. VWhen the appl.ied frequency is
g Tﬁe analyte séiution. may béw)introduc d through an

well opening 17. In this case, preferably, the analyte
solution is introduced in an equal amount for each well 16
by means o¢f a spotter or the like. When the analyte
solution . is introduced, 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 is applied through the
introduction port to feed the analyte solution into the
vessel, or by a method in which the solution reservoir
chamber 26 side is evacuated to feed the analyte solution
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, diffusion, and reaction between the
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20 less than 100 Hz, the agitation ability is |ow,

whil e when the applied frequency exceeds 1 GHz, the

anal yte or the probe is likely to be danaged.

Further, as shown in Fig. 13, when the vessel 12 and

the chip 10 are provided |ndependently of each ot her,

after the chip 10 is pulled &B 124 fromthe |nterface

of the solution contained in the vessel 12, the

solution contained in the vessel 12 is agitated by

any of the above nethods and the solution contained in
E’ﬁ‘ébemé‘ilﬂj%mﬁe@aﬁ’alé”@lrcéﬁsac@bdbi}han)@@flyd:%r@%‘élt%%n in the
which the 5 chip 10 is again inmersed in the solution:

wehtai hed fartkaampdsselasl zhavh almefhod LA vbiclandhégig. 13
chip 10 is horizontally rotated or vertically noved

{lo) y eWhenvehy rovie tumelVvesgel ard? fanchdcheothapfiQter 18 and
When the wells 16 are partitioned by side walls which
adtabehtt heefidt edrd 8, pdhei spbdd orpbgantthe 16 reph acesl  the
by | eading the solution to the solution reservoir

shagbein 26 thiaughd heefikt €6 %%ﬂ'béhfePPéﬁgg‘W@|aé§%atlng

and then leading the solution to other wel

Eﬁéogﬂglgbg %hh%§5n18 Tﬂe z%dﬁfﬂﬂ/$§ﬂsﬁelgaEQgefsout by

case o the ch omn I'n

t he anal te sol n can be i ntrodu into wel |, .

‘1%“%?/“?%‘%/ Searho e S A agnag%ﬁ?gﬁﬁhwaﬁ an'agitating
ﬂtroductlon hol e 4i to i ngrease. the |nterface of the

Rafst e S i OF cHAtEATER I VhBTEseBr 120d N&qlt%%lon by

shown in Fig. 22 (a), the height of the
movement of air or paramagnetic substances. Among them,

sonic or ultrasonic vibration is 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 is
vibrated and a method in which a vibrator is placed in the
analyte soiution contained in the chip iI0. In this case,
the frequency applied in the vibration may be propérly
regulated 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 minimized. 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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20 interface of the analyte solution is lowered to a
position below the | ower surface of the bottom wall
22 of the wells 16 to renbve non-target substances
remai ning unreacted with the probe in the
probe-supported particles 24. -The height of the
solution interface may be | od&d to a | evel bel ow 125
the bottomface of the filter 18 by a method in which
the analyte solution is transferred through the

filter 18 provided on the bottomwall 22 froma

drs®hihge iporariagre oof thee oapsgéonf cohdatasde|im thsy vessel
transferred to the solution 5 reservoir chanber 26,

foar &kanpcd,uthyora qureiored ntm ebbedvepsedsure igr agitated by
reduced pressure. \Wen the vessel 12 and the chip 10

ang prowhdeddhbdte pesiderdd yaofl eaeh setlhefionmeidiadSned in the
usabl e herein include a nethod in which the vessel 12

padist he chip B0 ae@1hekat iniel Ynjowed 4 opverddcahl Wwhich the
nove the 10 filter 18 and a nethod in which the chip

éﬂiﬁslbr@@#éﬁéfﬁiiﬁﬁb%§gﬁV%ﬁsﬁhea@bﬂﬁgahnt o ined in.the

biochip 10 or'is transferred to an independen

3e0eLa( 89 uBASel nelflohe e erhadieal 1 vel L St honcanny

reof = being Open are case
a chip,as shown_in Fig. 15.14 in ich fijlters face
BaEt R e A T mogan &0 | ehkatb ety pipvpc ide vessel
fromthe wells, Further, this case, the liquid |Ievel

tanape e dctP déli r BBy SikP tHelhei ght arer Raktitioned by

wells. Further, before and/or after this operation, if
side walls which are not the filter 18, the solution can be

replaced by leading the solution to the solution reservoir
chamber 26 through the filter 18 in the bottom wall 22 and
then leading the solution to other wells 16 through the
filter 18.

Alternatively, alsoc in the case of any of the chips
shown 1in Figs. 12 and 13, the analyte solution can be
introduced into the wells 16 by introducing pressuriied air
through an introduction hole 42 to increase the interface
of the analyte solution contained in the vessel 12.

Next, as shown in Fig. 22 (a), the height of the
interface of the analyte scolution is lowered to a pesition
below the lower surface of the bottom wall 22 of the wells
16 to remove non-target substances remaining unreacted with
the probe in the probe-supported particles 24. The height

of the soluticn interface may be lowered to a level below
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20 necessary, various detergents and various buffer
solutions or liquid chemcals such as secondary

anti bodi es may be introduced. They nay be introduced

in the sane manner as in the introduction of the

anal yte. Next, as shown in Fig. 23, a vessel 54 with a

126 plurality of reservoir wWwedds 52 corresponding to
respective wells 16 is provided. A separating agent
solution is introduced fromthe upper openings 17

into the wells 16 to separate, fromthe

pheb&osteporfae paf t theefiddsat ekf Wy haamstharigé{n which the
contained in the analyte, a target which is then
tnahsterredltubibvhe vessekab4dfeAseshowhrongki gth24, filter 18

.this vessel 54 may be a vessel having mnute

phootighdheres el it ddie Wall onpf #eemofa techarldes ikt 44 to
Wien the through-holes are provided, a 10 differentia
PRESSUER16aN olFe theaiadhetveen the. cdidr MRl | 5o di8e a8¢1ution
the vessel wells 52. Consequently, the |iquids

EQEE9%8§9 i éﬂﬁ%ﬂwﬁés %QII%QJ%?%%IHD ag %%mp or increased

transterre tine by flow do
Accordin si mul t aneous fl ow do % t,
RERBERC5f % n%%f%CfECisPF?sﬁEFsr ndl b (8O TRe 12 ha the
ansfer of the || UIdS fromt Chl wel | t he
GhEBenTefre PEoRAdEH: AT SHe Y ch? ERER (HHiShn methods

the nethod in which the transfer is carried out in
vhebhgntergm tinrkudmhi ehmedhiogentt cibiely the vadsel 12 and

of wells through a syringe or the |ike. Further,
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

Lo an independent separated vessel.

In the above embodiment, wells with one side thereof
being open are used. 1In the case of a chip as shown in Fig.
14 in which filters face each other, there is no fear of
leakage of particles from the wells. Further, this case,
the liquid level can ke moved as desired befond the_height
of the wells.

Further, before and/or after this operation, if
necessary, various detergents and various buffer solutions
or liquid chemicals such as secondary antibodies may be
intreduced. They may be lintroduced in the same manner as
in the introduction of the analyte.

Next, as shown 1in TFig. 23, a vessel 54 with a
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20 contam nation, for exanple, through the syringe or
a reduction in the anount of the analyte due to the
deposition of the analyte to the syringe can be
prevented. The dianeter of the through-holes fornmed on
the bottom face of the vessel is preferably 100 to
500 pm nore 127 preferably 1#%0 to 300 pm al t hough
the diameter al so depends upon the height of the

- hol es. When the hole dianeter exceeds 500 pm there

is a fear of flowout of the quid fromthe bottom
PhBE2LERYt RE SEREF YRR,V SHen ﬁ%é%rﬁa@w%t@ ygspective
|l ess than 100 m the resistance at the tine of
weessurl¢atisonbdeprisiesr i zdt | Gepegatdinsadearidgesasiyion is
i ncreased. The separating agent solution can be

introduced byomnedwes udpar spotnengorlf hénkpkéhehmmigls 16 to
the well opening 17, 10 either individually for
seppeatebyerynehl $hi6 patvkai- Addoreed plao tiel aveltesadified with a
The vessel 54 to which the solution is transferred

afteEtt AGRla iSRRAT 2hi Ofhd S aRat yRartiLukakkywt! ivhied 3@ then
far™ as the vessel 54 is pFOVIged with a plurality of

Eﬁggg%e}§e&e§gr¥ﬂbrv@@%gg , 52 --- corresponding to

e respective For exanple, a nethod may be

adopt egl i 0y, Wﬂ q& SSS' 54ROV ded é{] {r&&zg%t |13 vessel

reservo?r "havi ng Sl zes Ssu

denti cal he mell 6, 16 | oc ed right der
RELER) §L10 dt%r%gﬁréwﬁa S5ort 2BhEori T | B88E of the

|ntroduced t hrough the well openings 17 to .
wells 52 When the through-holes are provided, a

differential pressure can be created between the chip wells
16 and the vessel wells b52. Consequently, the liquids
contained in the wells 16 in the chip can be transferred at
a time by flow—down movement. According to the
simultaneous flow-down movement, the number of times of
transfer necessary for the transfer of the.liquids from the
chip wells to the vessel wells is advantageously smaller
than that in the method in which the transfer is carried
out in the number of times which is identical to the numberx
of wells through a syringe or the like. Further,
contamination, for example, through the syringe or a
reduction in the amount of the analyte due to the
deposition of the analyte to the syringe can be prevented.

The diameter of the fhrough-holes formed on the

bottom face of the vessel is preferably 100 to 500 pm, more
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separate, fromthe probe-supported particles contained
in the wells 16, the target which is then placed in
the target reservoir wells 52 located right under the
wells 16. Also in the construction shown in Figs. 14
(a) and 128 (b) and (c) in which a filter is provided
at both the bottom part andiffe upper part of the

~wells, the operation can be carried out according to

the steps described above. For exanple, in the case

of a chip shown in Fig. 14 (b), as 5 shown in Figs. 20
preelirapby (el3P, tnacreéBBeduor radureddhpreksurdiameter also
can be introduced or discharged through nozzles 83,

84pends ntigpat echde Isolaitti orfcobhai nedl &a. t heWhgppethe hole
vessel 81 with the solution contained in the wells 16

angnébes tQcaeaguady |, angiare the sokdhiroR it FllW@®ut of the
upper 10 vessel 81/|ower vessel 82. The anal yte which

hagubgerrsppanat edoaddnf Faeki onahedhdyotherabavwe, when the
nmet hod can be used as a starting material for the

ﬁﬁf% a:d?[gﬁ'élt%'} Sﬁp 1%%5""3:1}%110“{66 | ﬁgépr&deuc%%égé’ﬁgﬁéggat the

Icular, e separated and ctiona

- £, 15 be inrroduced,]ngo, & dat £ct) o0, appALAL IS SLh is
er, a Ranan spe er’ " a

as a nmass Spectro rome

f I t ter, X- t ter,
dhoef EerToeRENPLal LNGEERCETr, and a quartz crystal

m crobal ance detector in which the anal yte can be
anal yzet afFRIgEHt 119 e8IPRt dtUt B0t b§akn RhalPtreghced by

nmet hod t hat does not require the use of
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 1is transferred
after target separation is not particularly limited so far
as the vessel 54 1is provided with a plurality c¢f target
reservoir wells 52, 52 - corresponding to the respective
wells 16. For example, a method may be adopted in which a
vessel 54 provided with target reserveoir 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 introduced 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 target
reservoir wells 52 located right under the wells 16.

Also in the construction shown in Figs. 14 (a) and
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the so-called labelling agent. In the anal ysis by

t hese neans, the so-called kinetic analysis can be

carried out by varying reaction conditions such as
tenperature or by conducting detection with the 129

el apse of tine a plurality of tinmes. Further, the
concentration or amount of tH&®arget contained in the

anal yte can be determ ned by anal yzi ng not only

details of the analyte and the presence of a |ligand
reacted-wth the 5 probe but also details of each

paltiae vicdhi ant HE i@l | & 1B11tepndlst eragidedi ¢t both the
nmet hod> In the nmethod for optically detecting and

habhoinf paag arite thegeppreontainied i nthdevalna ytithe operation
according to the present invention, after the sane

. 8hepbas dadreiahbveutreibosirdOnd ot or edet igtpdsheldsargaied above.

contained in the analyte with the probe, or the B/F

B&PaLRhinPN eNBMOd heS Gkl ifd HPWhid heho:0l lipwing, St£pPsb), as
(1) to (3) are carried out. (1) A labelling agent is

sREFRduced gt g bi ngy t n%-b?b%ﬂtii nge-agent;to-d e Prohe requced

and the target, and the labelling agent 15 remaining

%%ggglqgg i %i&he%a‘?@SP)%d. g_\?%&oél%)ei Theoxsméjljé%égr{%ﬁq?%r through

ntarnéd inthe wells asse rough

1t baott t of .th I 1 t di h { , .
0P bt £3n i ort b ERi A7ERATAYE <10 PRABUCE, GenbRLPRE in the
wells and to position the particles contained in the
WePPE BRSERd @O"‘B&heylien HHA 539 ggontained in the wells 16

and thus to gradually transfer the solution to the upper
vessel 81/lower vessel 82.

The analyte which has been separated and fractionated
by the above method can 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 plasma
spectrometer, an X-ray spectrometer, an electrochemical
detector, and =a guartz crystal microbalance detector in
which the analyte can be analyzed and identified in detail
by an analytical method that does not require the use 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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(3) Areaction or interaction between the probe

supported on the particles wwth the target contai ned

in the analyte is detected. In the case of the

so-cal | ed honbgeneous assay nethod, 130 the B/ F

separation step may be omtted. Labelling agents

usable in step (1) include, fl@® exanple,

radi oi sot opes, organic fluophors, rare earth or other
conpl ex fluophors, fluorescent proteins, phosphors, 5

| um nescent nanoparticles utilizing quantum

el#pseency, témen kunmipdesednttiagent s, tisresyne Further, the
"l um nescent agents, and nanoparticles of gold and
sohyentr&tuidvhergr f amoexanpbé, Skeordargetpr obesaduell asn the
secondary anti bodies with the above | abelling agent

He4Ndte 18ahh@eeide t frniQlRs Gept afBl eUh@ShoBUBRAIR Rbtails of
nol ecul es for a nol ecul ar beacon net hod, donor and

fccenhan yiel egld eshd %r@seﬁBéTo(ff | 410 £500t EESORANGA th the
energy transfer) nmethod may also be used. In step

f e p 0 r I
$3¥8e b roRts ?%’55%%% ol SAghu B PR G F1s 16,
action eract i etmeen t he probe supported

ngﬁag?F%F l%%dm?ﬁg garget contained in the

anal yte caﬂ be detected. Further, for particles |

each wetlt ?tm?Ehoﬁo§§FbP@tﬂﬁéﬂlﬁhFﬁﬂﬁﬁFﬂ8ﬁ éﬁﬁhtldentlfylng

identification of the probe 20 supported on the

%%@t|E@§G@§ i gemtained, dnd Ehe samalyviy according to  the

present invention, after the same step as the above method

for reacting the target contained in the analvte with the

" probe, or the B/F separation method is carried out, the

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 soluticon contained in the wells is passed through
the filter at the bottom part of the wells to discharge the
solution from within the wells to the outside of the wells
and to pcsition the particles contained in the wells on the
pores in the filter.

{3} A reactiocn 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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an interaction between the probe and the target
contained in the analyte is then neasured to
calculate informati on about an interaction for each
wel | based on information about the state of

I nteraction obtained for each_particle. 131 One
enbodi nent of the nethod forlaﬁtecting an anal yte
according to the present invention will be described

in detail. At the outset, particles with different

robe supported thereon are placed i.n respective
5@#I%?FTW%££¥§Fl@onEBE-@ﬁ%pgﬁt%@lﬁgﬁgrcles are pl aced
inthe well so that the well are different from each
ot her Fabehblingpeadgnps obtsashippdit edt6R t he) patRftiee, for
contai ned therein. Wien the biochip according to the
pxameht, | mealitdigpicpesedorganhe Oktechooa, ofraare earth or
anal yte, the nunber of particles for each 10 probe in

- gdtdr webhpilexpr el eophbys] tf uki@Gcamr eppoekenabl yhdsphors,

to 500, still nore preferably 1 to 200. Next, an :

fﬁﬁﬁﬂ%§b&@@tahBhBEa%@ﬁ@&b@n g ihAtheducediarii® td¥ficiency,
vessel 12 in the biochip 10 to allow the analyte to - :

. 4 t ; h . g ti
_%ﬁ@@llﬁﬁfp§ﬁgé§gll&b&ﬂt% e Dfohes SUPRRT L84 PRF %%%@ﬁts, and

5 W 1 s°16 (Figs. 21 (&) and (b)).
' i pt f_t | yt | ut i i
PR LS SR g sh2FeBT Ty Tover “surt ace of

ter. 18 in_the wells 16 to renpve the an

the fi | vt
T omal YR bacEd w TIPS pr obe SURRbYt B LBRoFhe SUh 23

probe- 20 supported particle 24 (Fig. 22 (ai)
secondary antibodies with the above 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
on the particle and the target contained in the analyte can
be detected. Further, for particles in each well, it 1is
possible 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 anh interaction for each well based on information

about the state of interaction obtained for each particle.
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These steps are carried out according to the

procedure used in the above-described nethod for

separating and fractionating an analyte. In the step

of renmoving the analyte remaining unreacted, as shown

in Fig. 22 (b), a 132 nethod may be adopted in which

a washing liquid is i ntroduckd to wash the particles

and, if necessary, introduction, agitation, and

di scharge of the washing liquid are repeated to

renmove the analyte remaining 5 unreacted fromthe

br obe- S GRRS RS St ReRThaS ﬁ%mﬁefﬁcfﬁ@? 3B analyte
the solution contained in the biochip is discharged _
earoughinohetpotlilem Brasenf| tErvebtippsiwildn khe described 1in
particles in the wells 16 on the pore part in the

fetbam.si détf i ther A8 sednd, pehdredfeser wiflor déddlerweiy probes
10 16, a reaction or interaction between the
puipbersuppditetkorpalid gdlescatdihhecapakytieeigells. That is,
detected. Fig. 28 shows an el ectron photom crograph

phosuch R rala) thatt EDDe- ssuppplteddpant itleswale so that
actually positioned on filter pores. In the prior art

Eﬁgh@ie]‘ilie’at ec{ﬂihfgfé Gt inpf.1bg o%ﬁeprﬂ?eﬁﬁ@p@gﬁéegf probe

particle w analyte 1s detected within th
sol uti

n,. a_par r A e _ ril
EBHPPir%&dedo 0 %ﬁg rﬁeac l:/(\%?}é i SCOJ e%gehg}%g tgﬁglﬂgg%m i fiwél(?n the
as ne anal yte, By.contrast, when the height .of the, .
PRPEPREC ACTITTHRS SbP LRGN K4S TOWer dHVEBLHHD posiTGh 1 the
bel ow t he | ower 20 surface of the filter 18 and
ggﬁggﬁy9$igfcgprp@@lgﬁpq,;he 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 solution 1is introduced
into the vessel 12 in the biochip 10 to allow the analyte
to come into contact with the probe-supported particles
within the wells 16 (Figs. 21 {a) and (b)).

The height ©f the interface of the analyte soluticn
is then lowered to a position below the lower surface of
the filter 18 in the wells 16 to remove the analyte
remaining unreacted with the probe supported on the probe-
supported particle 24 (Fig. 22 (a}).

These steps are carried out according to the
procedure used in the above-described method for separating
and fractionating an analyte. In the step of removing the

analyte remaining unreacted, as shown in Fig. 22 (b)), a
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such a state that the probe-supported particles are
| ocated on filter pores, all the particles
contributed to the reaction can be detected and
identified for each particle, <contributing to
I nproved detection sensitivity. Fig. 28 133 shows an
el ectron phot om crograph of 6%e-supported particles
| ocated on filter pores. The -anal yte can be detected
by various conventional nethods, and exanpl es of
det ection nmethods usable herein_ 5 include, but are . ,
RStRPHn PRl tB8S radPBITSSt opd datEE of, FARMEEentiduid 1S
detection, chem | um nescent detection, enzyne
invhraducedt et edt®ish, Bhel Rarahidéedct RBA, | A G herecessary,
anal ysis by these nethods, the so-called kinetic
ambrydisttan, beagatritédnout amd valigichgrigenperfat urlee 1@ashing
or by conducting detection with the elapse of tinme a
blyguabi tyref tiepestddurther, rehoveonthst r anadiyter remaining
amount of the ligand contained in the anal yte can be
@etenptB8df By @H@'M%bB@—%@Fp@EFﬁdﬂ@b@tHél@%.the

of a

anal yte and the presence igand reacted with the

probe Rufial so detail s pfregchys15ipar tiele 1wt Ridhtdhed in
wel Is. Further, "in the so-called optical detection

h .| UQL eSe tJ 0 m, | um _nesce .
EHETaEPonth S0 ERESERSERR LA Oy THATIATAREEN ctcer co
vessel for.housin the chip co | Si wel |.s, and the .
RAE p LT ABepBRABAEIY 36 rtior GRe"FH 2dt &t PBn Hhiet Pore bart in
excitation light and detection
the bottom-side filter 18, and, thereafter, for each well

16, a reaction or interaction between the probe-supported

particles and the analyte is detected. Fig. 28 shows an

electron photomicrograph of such a state that probe-

supported particles are actually positioned on filter pores.

In the prior art technique, when a reaction of the
probe-supported particle with the analyte 1is -detected
within the solution, a part or the whole of thé particles
contributed to the reaction is detected and identified as
one analyte. By contrast, when the height of the interface
of the solution is lowered to the position below 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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of detection light. Wen the chip is taken out of the
vessel, the excitation |ight can be applied to any of

the upper surface and | ower surface of the chip.

Further, the detection |ight can be detected from any

of the upper 134 surface and_|ower surface of the

chip. Since the chip is taked3dut of the vessel,

deformati on of the vessel and the influence of the

vessel - derived auto fluorescence can be elim nated.

Further, since 5 distance to the object is reduced,
SIRRYHUNBR caf LABEFPDr e PRUL B U9 Lamly ea8d iGF A supported
optical detection. As shown in Fig. 16, when the

nebsbtles koomepdrent filsay peresxeitation |ight and
detection light can be taken out fromthe top and

bott onMflod &helgtiep want hbat dedtecteed by $Ortake tdemventional
chip out of the vessel. In this case, the NA value

Bethdes ) Neheasedakyl 8:NidH z88getbeoh hinkirsss ofishbee herein
transparent plate 94 shown in Fig. 16 and the

thickaesspok Lhe Qkﬁiel§%@te&ntkhe ﬁQHPo§B8%@pbndetectlon,
Fi gs. 14 (b) and 14 (c), a may al so

ﬁg PEEG A V“Eie‘i{bcgtflodn detc%‘éﬁrﬂﬂﬂm%%%centthledéEQEHQH enzyme

upper vesse T Wthan u

f he, | fil
@wr%%e%°<%%ﬁfp§ﬁi?€%1:’é%¥§?2%ﬁ§ﬁra% dﬁﬂFaﬁ?’f{vg-;pLﬂeS”
fromthe &ﬂP er open face for detectlon

Expl andt i 130%hEY Ht Y erP Abddtethe “b%?’s?lé?%er ;g n so-called

kinetic analysis can be carried out by varying temperature
or by conducting 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 alsc details of each
particle within the wells.

Further, in the so-called optical detection such as
filuorescent detection or chemiluminescent detection,
preferably, the chip is taken ocut of a wvessel for housing
the chip comprising wells, and the <chip independently
undergoes irradiation with excitation light and detection
of detection 1light. When .the chip is taken out of the
vessel, the excitation light can be applied to any of the
upper surface and lower surface of the chip. Further, the

detection light c¢an be detected from any of the upper
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the above detection step, for each well, the state of
i nteracti on between the probe supported on the
particle and the analyte is neasured and i nformation
about the interaction on a well basis is cal cul ated
based on the 135 information about the state of
interaction obtained for eaéB4particle. At the
outset, for each probe-supported particle contained
in each well, information about interaction between
the probe and the analyte is neasured 5 on a well
prstace Thedabeyerdesefrbedofarheusha®thods can be
used as the nmeasuring neans. For exanple, in the case
of fl udtmseentihdet ecltion, iexcitakeéon loiught slichths Uwessel,
light or visible light for detection is applied to
déeopantichest amcangedal tdridh anei dedliueatewelf] thandressel-
a signal such as 10 detection |ight obtained upon the
PPl v&at boRodhl ubhescexebt abhomd | diitmirs tdef ectrethtHed!, since
exanple, by a CCD canera or a fluorescent tube. This
ABIhod-d S reardy £d,gut £ oF seaGly én{(‘cﬁj' viguahupartbghe aperture
and the detection procedure |slf ewi se successively

u t nt ai.ned s 15 wel | s.

T ine b BeeRBY b ShacBP P 2Ll EsPhashs

cunul I ve. processi r_ea , and statistica
St anddver SaBiBnErs b (K ﬁlee@oﬂﬂ@aa'ﬁsas 2 16n HamsEATent
of particles N contalned in the I f necessary
HHe Bat £XFhiat bR ailhglt céﬁldoed%ﬁﬁ*éi&@a Wil oG et | h& taken
data in various 20 databases for correction or
Pufdghieem bhet Repdand, bottom of the chip without the need to

take the chip out of the vessel. In this case, the NA

~value can be increased by minimizing the thickness of the

transparent plate 24 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 alsc be adopted in which, for detection after
the reaction, the upper vessel 81 with an uppef filter is
removed and, for the lower vessel 82 with a lower filter on
which the particles are arranged, light is applied from 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 tﬁe probe supported on the particle and
the analyte 1is measured and information about the

interaction on a well basis 1s calculated based on the
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Unl i ke, for exanple, the optical detection nmethod on

a well or cell basis in the conventional biochip in

whi ch fluorescence intensity and fl uorescence

spectrum for one well or cell are measured, according

to the above nmethod, 136 information for the nunber

of particle probes Nwithin eagh well is obtained,

and, thus, the anount of information is so large that

the sensitivity is inproved. Wien the distribution of
information for N particle probes is 5 statistically
pnéegedd onqualpe it atiihvee @dwedet i off dmdenagdritirf | okitiagmed for
can be carried out. In the so-called kinetic analysis

eachhi ghrteatei on Atcondiet | onssstch fas t eaphr gpuokeasapported
varied, or the detection is carried out with the

phapselef tisetaimbdralidy ehchi mese11l0 WagHori@t-i€ach about
particle within the well, the detection or the

@ﬁ'ﬁte'r%lc%lg%t Qﬁﬂv@'érpaﬁltlgr Rriche rAced-Né t Anhhotel apsenecasured
of tinme, analytical data which are large in

H %Lawé?f bQ?EQ”ﬁt Byar “ﬁﬁggeaégslgk%‘éd (rSi:EBB'se fé@hods can

t al ned n the present i nventron, bioc

de, DNA 15
?851“ Sbor Ba" Braplrird bR, o L bR, 3T the case
B “IHPFBORES SPtebritn SUbSrarcEs Yabt (et hUY 1ignt

these proteins supported on particles, chips in which
PEW VS IEdE art Qﬂﬁm‘@%m ddehretsappdst apPangdi fcerides i Barticles

wWth 20 proteins or the like is screened, sugar chain
ghirpsged within an identical well, amj a signal such as

detection light obtained upon the application of the
excitation light is detected, for example, by a CCD camera
or a fluorescent tube. This method 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 1is 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 wvarious
databases for correction or judgment of the data.

Unlike, fof example, the optical detection method on
a well or cell basis in the conventional biochip in which
fluorescence intensity and fluorescence specitrum for one

well or cell are measured, according to the above method,
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conpri sing sugar chains supported on particles, and

cell chips conprising cells supported on particles.

These DNA chips, protein chips, sugar chain chips,

and cell chips can be applied to, dependi ng upon

various 137 probes imobilized on the carrier, gene
function anal yses; gene exprlédsion anal yses;

functional proteonmics or structural proteoncs;

functional selloum structural selloum disease

anal yses, and clinical tests for 5 confirm ng affected
ébAArmRSASNS 6PT ditbeaseibarc Ip hardricdes PEAeE (N odsthin each
di seases; detection of gene pol ytypes; selection of _
whélapeutdtadmegs, asodr ditihgat,0 the edieht 'of gemeormation 1s
sequence, called tailor-mde nedical treatnent or
ebenpbhgeapyliat eseas chsénsit it eractison inetweesnd nucl Bhen the
10 acids, proteins, cells, or sugar chains and

aleRi-G 8l 1 6AMPOUNS n RfMeh-RE@Lh flodr o Phsdi- £ E6EPL Oprobes  is
| i gands; phar macol ogi cal screenlng or safety and

PXkG sEXcﬁE[gen' Qodégéﬁqw ‘qﬂaﬂETH%HHWQ fOofletection and

eve opnent ugs oxi cogenomi cs; and

‘ot.her arlg txggs of s rggnln%tand 15 the like.

FdFPR&F I R6RBI nFRY %ﬁe& "¢ ChS™tes with specific

pr obes ca eallze ario tens, for
exanpl &2 erHttTo ﬁgsgV§“§ﬂﬁ% %ﬁ% YithodSsdypich reaction
pr ot ei n- DNA and protein- proteln protein, suga

ERBPAC1EBF| SIFRaAd EEMREE A THE I MAGHY a%*s’a‘;?heaﬁatectl@n

enzyme assay such as 20 kinase.
is carried out with the elapse of time a plurality of times,

when, for each particle within the well, the detection or
the particle detection pattern is traced with the elapse of
time, analytical data which are large in population
parameters 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 1like 1is screened, sugar chain chips
comprising sugar chains supported on particles, and cell
chips comprising cells supported on particles.

These DNA chips, protein chips, sugar chain chips,

and cell chips can be applied to, depending upon varicus
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The present invention will be descried with reference
to the foll owi ng exanpl es. However, it should be noted
that the present invention is not limted to these
Exanples only. 138 [Exanple 1] Preparation of filter
and rib by electroformng 1. _Preparation of filter A
resist THB-11ON (tradenane: ﬁéﬂufactured by JSR 5
Corporation) was spin coated onto a stainless stee
substrate (SUS 304 di mension 120 nmx 120 nmx 1 mm

t hi ckness t hi ckness of 5 m and he coatin
BERS, SHRPDY e 1R Fhat S5t 23009608 S HTLLON tafaLyses:

the prebaki ng, the coating was exposed in a
%@@%ete@%@ﬁ@ésienpatﬁéﬁhyﬁ%$ntusf%@calﬁﬁék al Ppegomics  or
M 3LDF (tradename: manufactured by Mkasa Corp.) at
abrexpesate afrdfeomiicen? Lecthiamadon- skédvnopl atsdructural
parts remai n unrenoved. Devel opment was carried out
seihoandevellbpeagesolaidlofseRD52And r addriarieal tests  for
manuf actured by JSR Corporation), 15 foll owed by

bOsti Bakh§Jadl e thol Rnatieiahs9Fed i fedids siNaXtas various
the SUS substrate which had been patterned usi ng the

1£BLSt i dHE- J1N RS md@%@éﬂlﬁnad@ %gﬁt é% bathection
(composition of bath: 700 g/liter anlck ulfanate

I A kel 5
38! hReyByOLR | SR RORALE OF Q4 L OIS+ gene

Q%él gé,pltcalled tallor-made nedical treatment or

chemotherapy:; .research for interaction 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 other wvarious types of screening and
the 1like. Further, combining specific analytes with
specific probes can realize various assay systems, for
example, interaction assays such as 1lmmuncassay, protein-
DNA, and protein-protein, protein, sugar chain, cell-iligand
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 invention is not limited to these Examples

only.
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preventive agent) maintained at pH 4.0 to 4.5 and bath
tenperature 50C. The voltage and current were

regul ated so that the current density was 1 A/ dnR at
a voltage of 7 V. Under these conditions, direct
current was applied for 30 1%2¥3n1n to fornra ni cke
filmhaving a thickness of 5 m ni mum por e

di aneter of 3 pm and a m ni mum pore spacing of 7 pm
After the electroplating, the electroform ng sanple 5
was inEErsedllnli resist stripper THB-S1 (tradenane:
manuf actUFBHE-6y ISR Corporation) with stirring for 30
nmn to peeI off Ehe mhole reS|st to prepare a filter.

to stack a rib onto 10 the nlckel fllter prepared by

} hePeppetrpstonnpigfithereby preparing a filter with a

rib. The rib was forned under substantially the sane

appar abusrasise| etHE-dfldNT g raclandinte :onsanasfahtoseadsedy JSR
in the preparation of the filter, except that the

thrpkpessonl thesriBpias Soatddil betoldSat histldiesisisd steel
M. In order to formthe rib having this thickness, a

é@ﬁéﬁ%aEEB %ﬁﬂ“ éé&adBEﬁgﬁs %EU%%@&tH&GQ by Jﬁﬁ x 1 mm in

rporatl on) was Spl n coate he coat ng was
YDIREAL A, AP L 00 VLR, Ptk "Shie NGl oo
ngelgila egl cprllathgoflzlaf]ate at 120°C for 5 min. After the
prebaking, the coating was exposed in a predetermined
pattern form wusing a mask aligner M-3LDF (tradename:
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 by JSR Corporation),
followed by post-baking on a hot plate at 90°C for 5 min.
Next, the 5US 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 were 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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[ Exanpl e 2] Preparation of filter and rib by etching

of silicon wafer wth oxide film1l. Preparation of

filter 140 A resist |X1170G (tradenane: nanufactured

by JSR Corporation) was spin coated using a spinner

(CLEAN TRACK MARK 8 (tradenane) : manufactured by

Tokyo Electron Limted) on d36-in. silicon wafer
(thickness: 2 m) with an oxide 5 filmat 3300 rpm for

30 sec. The coating was dried on a hot plate (CLEAN

TRACK MARK 8 (tradenane: manufactured b% Tokyo
EiBctioonf e Bedy)ckal ofElRohasUingec t b ﬂ@kmeéso @6 5 um, a
mthick resist film This resist filmwas exposed

nshagua preducddmmiogectfod exposurde sysipfmum pore spacing
NSR- 2205i | 2D (tradenane: 10 manufactured by N KON
QORPORATI ON, NA = 0.57, sigma = 0.60) at an exposure

of 0.4 unC/H 1000 nsec and 0.8 unC/H 580 nsec, and

padd| epfiexel aprendéleasrbpeateagl i etheoUbl¥etRoBiorming sample

. devel opi ng sol uti on PD523AD (tradenane: manufactured

0¥s JSRmERERQT athon) atre23Gtf Of +eRG&N. ﬂﬂ@a81vwﬁ€¥adename
washi ng was 15 carried out for 20 sec, followed by

ﬂéﬂﬁfgcﬁﬁré@rﬂkfiﬁﬁ§'é&rg@?ﬁ%f&ﬂ g%%hm§¥¥?E for 30 min

applied 1n an E node t e resist- patterne

de fil
£ Rk ohh H80 BRTE, %%%E%ﬁQt%ér%ea%a;“a?%é?%%ssmed
O ith 02 PlasnP to prepare a filter in which filter
or geparat rib

The above procedure 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 was 50 pm (filter

thickness: 5 um). 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 mnd/cm?. Further, nickel
plating was carried out for 5 hr to form a 50 um-thick
nickel plating film.

[Example 2]

Preparation of filter and rib by etching of silicon wafer

with oxide film

1. Preparation of filter
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havi ng a height of 2 mand the follow ng pore dianeter
and pore spacing had been fornmed in the oxide film
0.4/0.8 m 0.8/0.8 pm 2.8/1.0m 2.8/2.0 pm 2.8/2.8
pm 2.8/4.0 pm 4.0/1.0 pm 4.0/2.0 pm 4.0/4.0 m
4.0/6.0 m 4.0/8.0m 141 8.0/2.0m 8.0/4.0 m and
8.0/6.0 m 2. Preparation off4fib A resist (THB-151N)
was spin coated with a spinner (spin coater 1H DX2
(tradenane): manufactured by Mkasa 5 Corp.) at 1700
rpmfor 20 sec on_the filter inits side renote from
the trat®85sF8e. 1¥hé7EBat | FEpdRRaMe | edidhackefed by JSR
plate at 120C for 5 min to forma 40 pmthick resist
EPrRorThign) edicst $Pim dastedpusddausi ngranvas- t(GLede TRACK
projection aligner MA-150 CC (tradenane: manufactured
BHRA 08 SUSBaNecieo®ec Kidnu fand upaddlbs dalelo@entt w@as Limited)
then carried out with a devel opi ng sol ution PD523AD
Ohr adenaim; sHRRABLACIHW RO Dy RR(OEPOr at ign) ALtB3Gn oxide
for 90 sec. Subsequently, water washing was carried
euimf o B EECrpml ddoveld by dryrng Q419 84 €Shgled on a
pattern. 15 SF6 plasna was applied in an RI'E node to

or ; 4 i ck.sili wa :
ﬁQ@ E?g%é idﬁﬁiﬁ.@ﬁﬂcﬁ %g@ﬁr§ tﬁfé&éﬁgﬂe. %%é@%%%%ured by

an o e film using a plasnma etching appara

esi st s.then_ _.renov with Q2 plas to prepare a
LSRR R R P AT RR s e e Ftol 0 higPnEBg forh a 0.86
hei ght of 440 pm and a 20 dianeter of 500 mfornmed in
WpetRiTk cBRSITRi Sidlds c@his resist film was exposed using a

reduced projection exposure system NSR-2205i12D (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 development was then carried out with a-

. developing solution PD523AD (tradename: manufactured by JSR

Corporation) at 23°C for one min. Next, water washing was

carried out for 20 sec, followed by drying to form a resist
pattern.

CFsy 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
with 0; plasma to prepare a filter in which filter pores
having a height of 2 um 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 pm, 2.8/2.8 um, 2.8/4.0 um,

4.0/1.0 pm, 4.0/2.0 pm, 4.0/4.0 pm, 4.0/6.0 pm, 4.0/8.0 pm,
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with a dicing sawto prepare a chip with 28 wells in
10 mm square. [Exanple 3] A solution prepared by

di luti ng bovine serumw th PBS 142 (phosphate
buffered saline) by 10 tinmes was provided. The chip
prepared in Exanple 2 having a filter pore dianeter of
4.0 mand a pore spacing of 2.0 pmwas provided. The
chip was set in the vessel shown in Fig. 16 (b) A
tube was set 5 in the upper lid, and a tank containing
the diluted solution of bovine serumwas connected to

En8/st-feriend - /4 ot REd Fod/ THd Hei ght of the

tank was set so that a differential pressure of 4

gf/ EFeraid Uiy fIndtoul d be provided. The dil uted
solution of bovine serumwas flowed 10 to the filter

part i A thesthip Vé8sélblNandvahe sgiilnut edatad| wtiitbn af spinner
bovi ne serum was di scharged fromthe lower lid in the

llepen vesseler Tha-DEDat {tonsdipahe] weaianEadiaizdd by Mikasa
di scharge anount and the discharge time is shown in

Eb@p .30.ahs ish@vy g £6e doawsdd, ohheciddmoentt8f in its side
di scharge from 15 the filter was substantially

cepskantsrgndenduningrthe siepal uat),on-petkAg: A& tdiereq on ‘a
cl oggi ng nor breaking occurred. [Exanple 4] The sane

BT RAC RGRSC of SEnip ot cLal ARBTor oy Bbr ghigh resist
%@ratgli.ng, ’I}MsChr%rs?_sgi fgielrmentv.n.fafsr ng%ggsé% ilgsgﬂ(gan% eog’e—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 (tradename:
manufactured by JSR Corporation) at 23°C for 90 sec.
Subsequently, water washing was carried out for 30 sec,
followed by drying to form a resist pattern.

SFs plasma was applied in an RIE mode to the resist-
patterned 440 pm-thick silicon wafer with an oxide film
using a plasma etching apparatus. The resist was then
removed with ©; plasma to prepare a sil_icon wafer with
.wells hav.ing a hole having a height of 440 pm 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
sguare.

[Example 3]

A solution prepared by diluting bovine serum with PBS
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used and the differential pressure was 18 gf/cn¥Z. The
results are shown in Fig. 31. In this drawing, a/r
represents the nunerical aperture of the filter. As a
result, it was found that, in Fig. 31, in region A 143
(numerical aperture: less than 10%, the filter was

likely to be clogged, and, ih%fegion B (nunerica

aperture: nore - than 60%, the filter was broken.

Thus, when the nunerical aperture was 10%to 60%

nei ther cl ogging nor breaking 5 occurred. 144 CLAI M5

1 PRR |G ER %’Lbﬂf%rrz?& e¥3 reachy bvorkd i SinRE avawl brgyided. The
having, at its bottom a filter conprising straight

FoiEs PrEpRingd anufidesmrhali Ankseinara afgktent panef diameter of
pore spacings. 2. The biochip according to claim1,

ahar aet efrized gore thic By doti bt er uhagad phbekBRSS Offthe chip
1to 10 m 3. The biochip according to claim1l or 2,

whar aefterirzethd wddwll tdheowpemnared. rabi ebpf thetube was set
filter is 10 15 to 60% 4. The biochip according to

any ene 05p?b§'”§ié,t°aﬁd %haggﬁkerbéﬁgaiﬁihgatth@e diluted
surface of 'the filter 1s forne of silica, trtania,
QFlﬁkH%hnaofZbo%?geblggpﬁ %&ﬁgrg%ngeéﬁ%$n¥xpngggf other end

claims 1 to _ characteri Zed ? CO I sing
Eg%%aBEtXh%ftﬁﬁkg m@hgsheight of the tank was set so that a

differential pressure of 4 gf/cm® and 18 gf/cm? could be

- provided. The diluted solution of bovine serum was Fflowed

to the filter part in the chip vessel, and the diluted
solution of bovine serum was discharged from the lower 1lid
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 Ffilter. As a

result, it was found that, in Fig. 31, in region A



provided integrally with each other. 6. The biochip

according to any one of clainms 1 to 4, <characterized

in that said well is singularly provided. 7. The

bi ochi p according to any one of clainms 1 to 6, 20

characterized in that a reinforcing rib part is

provi ded on the upper side dr*d ower side of said

filter in said well. 8. The biochip according to claim

7, characterized in that said reinforcing rib part is

?f an Lntggral type g{ovid d mﬁihoa plurality of , _

throaghshol 88 148 9 198 bRt PP hccbhgi gkt wasm 1ikely
or 8, characterized in that said reinforcing rib

Lzu%lr £8 Clogassty anfectdiy xepics Bfi(PuBericel Bmerture: more

bi ochi p according to claim7 or 8 5 characterized in

thap §4#d, r 6haf drditey mids garakdrs f Gihwed vsoerasth® numerical

continuously extend fromsaid filter, said

epenforei ngrg i B O%ar toandosai chdiitliear beiorgifer MBErofbreaking

an identical material. 11. The biochip according to

anyuponedof clains 1 to 10 10, characterized in that a

nonporous part free frompores of said filter is

provi ded on the bottomof said well in a

predeterm ned width fromthe periphery of said well.

12. The biochip according to any one of clains 1 to

11, characterized in that a first filter is provided

at the 15 bottomof the well(s) and a second filter

IS provided on ' : :
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the side opposite to the first filter so that the
well (s) 1is sandw ched between said first and second
filters. 13. The biochip according to any one of
claims. 1 to 12, characterized in that a di spersion
wi th probe-supported 20 particles dispersed therein
is placed in said well(s). 1414Zhe bi ochip according
to claim 13, characterized in that the ratio between
the dianmeter of said particles and the pore dianeter
of said filter is particle dianmeter/pore dianmeter =
1.1 to 2.5, and said particC&AIMs di aneter and said
pore spacing satisfy a relationship represented by
formula: particle diameter < pore spacing < particle
di ameter x 10. 15. The biochip according to claim 13,
charactieri zecbidrHip t BRErhheedi apat &)y OEoﬁqﬁ!r_dLsgﬁgt 1Ll Gel11 (s

and the pore dianeter and pore spacing of  sal Iter

sabdighy %ﬁfehﬁg'%$%¥dh r§p5§§ﬁgke%lﬁ?gf§fﬁﬁ straight pores

partlcle di ameter’ > por'e di ameter ore ‘spaci ng

%rgthﬂae :L%I']:lnp cﬁ oertdernga}:t oscgléea Ir%t;g%%%rﬁ? %}c%{ﬁl fﬁ%%(:lngs

I'n that said me conta
probe- supported particles having at_| east one
i dent | 'cggﬁ %”‘ FEOLBHRA drhgcprYbel, characterized in
identification informati on has been dispersed. 17. :
Thetbhirgdrl Fiddear diasy & dhdlckinasks ot Hartaetle ipged 15
in that said identification means is at |east one
means 3. The biochip according to claim 1 or 2,

characterized in that the open area ratio of the filter 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, or alumina.

5. The biochip 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 part is provided on
the upper side or lower side of said filter in said well.

8. The biochip according to claim 7, characterized in
that said reinforcing rib part is of an integral type

provided with a plurality of through-holes.
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sel ected fromcol or, shape, dianeter and gene sequence
in said probe-supported particle. 18. The biochip
according to claim16 or 17, characterized in that a
plurality of probe-supported 20 particles which are
identical to each other in probe identification
information in all of said idéABification neans are
contained in an identical well and said wells are
identical to each other in said probe identification

'inforng%ion for a plurality of probe-supported
c

particles 1428 cdhtofined t Rendinm. the Bilsgmp 7 or 8,
according to claim16 or 17, characterized in that a

s GEsgr vfehr bbetbapporaiedl rpanfpctesgwhiibh wae: is joined
identical to each other in probe 5 identification
ichifrratelty dro igedal Ifidftesai d i dentification means are
contained in an identical well and said wells are

differadt. froneeadhoetliey iacsaidipgobed deatiffcation,y g,
information for a plurality of probe-supported

Vel RS 1 ANt A nedathersid. 49, 20--The bipeh :
according to clain11% or 17, rchgrgg%%rrzgggiﬁkgﬂﬁtl% formed

Blour ald t e pf prpbey tegr PRNLI f:rt%gnllv%tffga?%g%ter, said |

different from each ot I N probe

Lnf. I I p,.sal t | t_ ol L tificati
e PR SR ch o Mo 7SR 1 5Cdich heFred of an

?E%n%q%%ﬁ!%%ké&%aﬁ§Ch other in construction of

11. The biochip according to any one of claims 1 to
10, characterized in that a nonporous part free from pores
of said filter is provided on the bottom of said well in 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 of the well(s) and a second filter is provided on
the side opposite to the first filter so 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 Apore diameter of said filter is particle

diameter/pore  diameter = 1.1 to 2.5, and said particle
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said probe identification information in all the
identification neans for a plurality of

probe- supported particles contained therein. 21. The
bi ochip according to claim16 or 17, 20 characterized
in that a plurality of probe- %gported particles
which are different fromeacht®t her in probe

~identification information in said at | east one

identification neans are contained in an identica
well and said wells are different fromeach other in _
ti 8Rdof S24d BarE peeBEeindensptisdli oa relationship

information in at |least one of said identification

FeRYSsedited plvurinylaf probéclsugpeneeerpar tpadesspacing <
contained therein. 22. A biochip kit characterized by
vamuiicdiendiaaetbrvesddl.; and a plurality of wells

formed integrally with each other or a single well in

the bi gehi phaceorsthip t 8capy¥difl ebaidis ik t3 21choHseterized
in or connected to said vessel. 23. The bIOChIp kit

2A6CRNANGHEO (G lRIPA2.0F Cg‘éilrc%cﬁ 4 zed, Iaéhdﬁ h@lﬁ? S@t; e ﬂl ameter

vessel is fornmed integrally t 10 s

gﬁﬁ QfFbi éﬁles eF%Ed' g;§0 q}225%6f19fa§¥e%%f%tlonshlp

I'n that sai orne epen
2? b|o hi p Kit 039 to any of
g 195‘5 by Ofﬁﬁu a4t er c]ze ﬁaﬁééltr%? TR YT edbgpeter +
|s provi ded ynth
pore spacing/2.
lo. The biochip according to claim 13, characterized
in that‘said well contains a dispersion in which probe-

supported particles having at least one idenﬁification

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
saild probe-supported particle.

18. The Dbiochip according to claim 16 or 17,
Characterized in that a plurality of probe-supported
particles which are identical to each other in probe
identificationr informaﬁion 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
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wel | (s) corresponding to said well(s) in said biochip.
26. The biochip kit according to clai m25,
characterized in that a through-hole is provided at
the bottomof said well(s) in said vessel. 20 27. The
bi ochip kit according to claim25 or 26, _
characterized in that said bi ®éRi p and said vessel are
connected to each other so that the correspondi ng
wells are connected to each other. 28. The biochip
kit according to any of clainms 22 to 149 27,
ceavtacinegd Zdeetain hat said vessel conprises a
plurality of plates stacked on top of each other,

said plifral iTheofbipthips beicogdaaeh e ecdegdidfiroms or 17,
plates with a through-hole and plates free froma

tdh=ougitdhol 23 5 28. ehakocmEJﬁQﬁréiﬁ%ﬁCtSEiZ%@ogﬁﬁfupported

conprising a plurality of biochips according'to a

?far@i%'lr@s 1o 4l a"i@ Clld%rn%jﬁoélnecttoed etaochea%g %trherinh probe

so that the corresponding wells are connecte 0 eac
@ﬁfiﬁﬁ% The. bi .t accordi.ng to any. of .clains. .
I sy o A PL R S Ra TR e nE %S pafent Eication
%%vgded on(;he . loper end of the well side part in
L5FE pitgchi PP EShneb 1Y HieREet P9l t el heanflapapgr vells are
Ep%gided on the upper end of the well side part in '
aird SEERSr affE Wesserborokhen Lepsiait Biresls pidenthdtcation
the wells are connected to each 15 other.
information for a plurality of probe-supported particles
contained therein.

20. The biochip according to 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 other in construction of
said probe 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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31. The biochip kit according to any of clains 22 to

29, characterized in that either 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 20 biochip is to be fitted, or a

positioning convex, part intold#hich a concave part

provi ded on the upper end of the well side part in

said separate vessel or said separate biochip is to

be fitted is provided on the [ower end of the well

sialed pricpbien igiEnt il jpon 150 fo3RatAopr aoesatf dreast one of
produci ng a biochip according to any of clains 1 to
Xldhaidettif zeat byn conpansi nEor provi gingaaiphat 6f probe-
having a structure of at |least two layers different .
fappaacdd gheridie £ UMosiined dhedepRterial 5

constituting the layer; subjecting saird plate to

patter@2.et@hi590E59ﬁ]ik§t°”@h§£§8t&??£%§|e ?Qﬁ%ﬁ&ising: a

between the two layers to forma we

jecting. sai I .Q_ pattern etching fromits .
géé%esfé:ls'i dgntao %h@lggg%égﬁfy ‘ggt V\"?’ee:ehnlst 84%% | e Eraplty with
formfilter pores,. thereb reparing a 10 biochip _.
STt I ﬂearlé(%ﬁ&a%dw%lf | FReFPEoRABERSR PECBABANT to any
other.. 33. .A praocess for_ producing a biochip according
Pf R i IS e PAUP S Lo HaF st R oeat | ¥ t9mia vessel.

silicon wafers are etched to prepare a filter, a rib,
and a wel-l whPeh driochipot héiltst aekedrdingop bb eadmim 22,

ot her.
characte;ized in that said vessel is formed integrally with

said well(s).

24, The Dbiochip kit accbrding to 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 wvessel is provided with
well (s) corresponding to said well(s) in said biochip.

26, The biochip kit according to <claim 25,
characterized in that a through-hole is provided at the
bottom of said well{s) in said vessel.

27. The biochip kit according to c¢laim 25 or 26,
characterized in that said biochip and sald vessel are
connected to each other so that the corresponding wells are

connected to each other.

28. The biochip kit according to any df claims 22 to
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34. A nethod for operating a biochip kit,

characterized in that, in a biochip kit according to

any of clainms 22 to 31 conprising said vessel and

said biochip, said vessel being provided

i ndependently of said well(s) in 20 said biochip, a

solution is placed in said vessel and said well(s) in

said biochip is vertically noved in said solution to

bring said solution in said vessel into contact wth

sai d probe-supported particles and/or solution within

sdi dCRerpesprizsd 135 thetheidicl Yegsobeteanppygses a plurality
bi ochip kit, characterized in that the interface of a

86| mliadescomatied ohn top b esseh ohharbi eelid Kitrality of
according to any of clainms 22 to 31 is vertically

rbuedst belinigng=4di dssbbtité@NFirBmspleatosvassel 4 Nt®rough-hole
contact with said probe-supported particles and/or

anbupil@Bew Fhkd Fabgh Weldht$)igh3®o1A method for
operating a biochip kit, characterized in that, in a

biOChi@9kitAaPE96QEE§|tQienycﬂgra8£Q£$ge§g %?og ?%Prising a

conprising said vessel for housing sa

408l 0, 0¥ SRR L LTl | chopl o DRI 1 o o

ard ves said chip €

sald chip to caus ontact of a liquid with said .
FB45a. 60RpoPRREREES: BrriEan A A WA | TS dferersponding
of liquid between wells, or both of them 15 37. A
W%%ﬁ%daF%rc%B@?EFPﬁgtS 6?8@hpﬁhﬁﬁt,

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. |

3l1. The biochip kit according to any of claims 22 to
29, characterized in that either 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
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 said separate bicchip
is to be fitted is provided on the lower end of the well

side part in said biochip.
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characterized in that, in a biochip kit according to

any of clains 22 to 31 conprising said vesse

connected to said biochip, a pressure differential is
created between said vessel and said chip or between

mutual wells in said chip 20 to cause contact of a

liquid with said probe-support®d particles within

said well (s), transfer of a liquid between wells, or

both of them 38. The nmethod for operating a biochip

kit according to any of clains 34 to 37,

char acBéri Z&dPreassst o ps2duséhgt ionbibthip saichrding to
vessel is brought into contact with said

prgbeoguppdraies pal t itd e2Ignd/ cliasattiéi dDoeaM thiyn Sémslrising:
well (s) to performm xing, diffusion, reaction,

‘sepatidingna plrateashiiOfa Gthentsrad $ Al & SBb st two layers
bi ochip. 5 39. The method for operating a biochip kit

ACEGEEERE  EPoRANYe&Eh Cloahis 34nt 0 charact e zed | _
that an identical analyte is ?nt?%@%%ed %ntOQQZCE dlterial

B@h%t&ﬂu%ﬂh@' Pﬁ@cﬁ%gerﬁg'?o %€P%$$dé%3%.%ggé?%i%g,%pattern

bi ochi p kit "accordin claimms

shotagheagd (oo AL aLYLes USSR 00 o e

respective welTs™in _

g%}%?ggtn gr Ifﬁé}:éln aAﬁlyh?%ﬁﬁ%Sﬁr;gaag{%%gﬁ%%g efaxbplate to
Bgtggggrg%gﬁgn%h%fzhggis %%ﬁg; side to the 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 biochip according to
any of claims 1 to 21, 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.

34. 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,
sald vessel being provided independently of said well (s} in
said biochip, a solution is placed in said vessel and said
well({s) 1in said biochip is vertically moved in said
solution to bring said solution in said vessel into contact
with said probe-supported particles and/or solution within

said well(s).
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pl aci ng specific particles in said wells of said

biochip in a kit according to any of clains 22 to 31

to constitute a chip according to any of clains 18 to

21; introducing an anal yte-containing solution into

said 20 wells in said biochip to bring the systemto

such a state that said anal ytélcan cone into contact

with said particles wthin all the wells; and

vertically nmoving said wells within said solution

contained in the vessel of said biochip, or vertically

153 moidng the Matbefacefor sappesatimyon axontdiamdir kit,

in the vessel of said biochip, or applying a

differertiadeprigssihat thecintekfbeesaifdaseblbicdpn contained

present wthin or outside said wells to react said

tiar ged idonéasabdinnasaidciiad Wie vaddordisdi th paabeor claims

42. A nethod for B/F separation of a target from an

amalig e31 charastef dzed, Qb{oﬁé’ﬂpfb_sbﬁgnlﬁjh§a§HeQ§19ft'ion in said

pl aci ng specific particles in said wells in said

RIQEHP 1iftd KbbnBGeRr diPght 1Y Ur HAMR R IK Sharticies

to 10 constitute a chip according'to any clai s °18
it aduci n n.analyte-c ining solution into

ts?gll%]drwe%ls 0 O%sal g%ﬁ‘lnoc%%é t'0° f%g the systemto

such a %gate that sai.d apal yte can cone into caontact ,

with saicd pafti cPBEROW t hfA¥al IPRFEA WY s: 215 Pdwshidy kit

t he height of the interface of said solution
characterized in that, in a biochip kit according to any of

claims 22 to 31 comprising sald vessel for housing said
biochip therein, a pressure differential 1s created between
sald vessel and said chip or between mutual wells in said
chip to cause contact of a liguid with said probe-supported
particle within said well, tfansfer of a liguid between
wells, or both of them.

37. 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 connected to said
biochip, a pressure differential 1is created between said
vessel and said chip or between mutual wells in said chip
to cause contact of a liquid 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 according

to any of claims 34 to 37,,chara¢terized in that the
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until the position of the interface of said solution

is belowthe |lower surface of said filter at the

bottom of said well to renpve said anal yte renmi ni ng
unreacted with the probe supported on the particle

fromw thin each of 20 said wells; and introducing a
washing liquid into said well $5En said biochip;

circulating said washing liquid through said vesse

into said wells in said biochip to introduce said

washing liquid into said wells in said  biochip and 154
A%loHarge watbdinastdiid vegqeed fironbsaightelirgd ncsatdct with
bi ochi p, and di scharging said washing liquid fromsaid

vl 1%, ples ebypsubstdnpegtathes thaly crhesProbeohoundhin said
target are renoved by washing. 5 43. A nethod for

fwedCl (Onald YodSdah | AOx Bn§Ar §eE£hBioRN ABALYEBn, separation,
characteri zed by conprising the steps of: placing

sheciddin Rardd desdit salawel s 0f paid fiochipin a

kit according to claim30 or 31 to constitute a chip

accor di t | ai 8.t0.21; 1Q introducipng _an .

analytéﬁgoﬁggﬁﬁ%%gﬁgglg??ﬁﬁ o %lggi& %ﬁﬁ?@ﬁ%fﬁ§giaccordlng
iochip tao_.bring.the stemto such a state that said.

%r?a| P c8h c%ﬂglﬁnﬁt o%on’f%ct?’%tﬁh@ﬁaﬂ:t&éﬂﬁeﬂ ednn that an

within all the wells; Iowering the height of the

ieatised ofnalvEesol §it jigHroduced intg each well in said

biochip.

40. The method for operating a biochip kit according
to any of claims 34 to 38, characterized in that analytes
introduced intc respective wells .in sailid 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 claims 18 to 21;

introducing an analyte-containing solution into said
wells in said biochip to bring the system to such a state
that said analyte can come into contact with said particles
within all the wells; and

vertically moving said wells within said solution

contained in the vessel of said biochip, or vertically
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15 until the position of the interface of said
solution is below the |ower surface of said filter at
the bottomof said well to renpve said anal yte
remai ni ng unreacted with the probe supported on the
particle fromw thin each of said wells; 20
introducing a washing liquid i%to said wells in said
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
oo ingi sthar gensair fawashingskiqui dofuotoaai donedidrsed nin  the
said 155 biochip, and discharging said washing |iquid

feemedaiod ssald iodieiebyos uhst Bres at BerrthanttiHe pressure
probe- bound target are renoved by washi ng; and

friot td NG~ AL HANC AN EAP VI Lt cFOPEXs DRF wi@hiﬁ HYPOU ks Die said
part, provided on the |ower end of the well side part

eki11saiw bioghipsaand Ve ncav.e, part. .

or a snnot% par?? ?bﬁ%% pond%%g %%n?ﬁe&%oﬁ%gﬂgéﬁﬁ%yte W1th
1y.e rt, or smooth part in said biochip, provided

%%q?hér§%8ér end of said vessel, together, and then

i ntrodyci ng a separating_10 agent solution into said
well's g?'s%cﬂ?ﬁ%&%iEPrwﬁéFéﬁﬁp%ﬁﬂQFQ%raétaiﬁ@%ﬁ@i from an
analyte is isolated fromsaid particle and is
fPahstFer r e82racdard 28 by ePmpaile ivesddie Hf4psaafst hod

for detecting and identifying an interaction between
a targetaconvai Apdcifiign paatitkeandim said wells in 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 so.lution
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; and

introducing a washing liquid into said wells in said
biochip, circulating said washing ligquid through said
vessel into séid wells in said biochip to introduce said

washing liquid into said wells in said biochip and
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15 probe, characterized by conprising the steps of:

pl aci ng specific particles in said wells of said

biochip in a kit according to any of clainms 22 to 31

to constitute a chip according to any of clains 18 to

21; introduci ng an anal yte-containing solution into

said 20 wells of said biochip540 bring the systemto

such a state that said analyte can cone into contact

with said particles within all the wells; [owering

the height of the interface of said solution until

e cpegias owadd t Weshnngr f Atgquotl sArdmsadatid ovd1Ss156n said
bel ow the | ower surface of said filter at the bottom :
bfiockdird wehkl t @isenavegisai dsapal W@skﬁﬁl{%i NiiRhid from said
unreacted with the probe supported on the particle

'&éQHBW1“Hélé%¥ﬂbdﬂstéﬁﬂé%V?%ﬂéﬁ @héﬂtfﬂguﬁ£ ;egbound target

washing liquid into said wells in said i‘ochi p,

akeCcubab-kRAg $al d,washing Iiquid through said vesse
into gaid me?ﬁg Fh sgﬁg bi ochip to introduce said

washi ngl i ui% ' ai d [1s.in i d, bi CFl and
di schar gé e tled, %8‘-1 i%%r%tlf%?rf@%i S8R F SR nasdiarget in
10 bkg&&%p, and di chargéﬁ said washing Liquid from
gdi g™l s, WAEPELY “S& cECTBMET hdde Isgeps of:
probe-bound target  are renoved by washi ng;
posi ti BARAGRGai Ppatfiel sRatriflASsaln walls weldsi dof said
goreslin_said filter; and
lochip in a kit according to claim 30 or 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 ¢ontact 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 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 liquid into said wells in said
biochip, «circulating said washing liquid through said
vessel into said wells in said biochip to introduce said

washing liquid into said wells in said bicchip and

discharge said washing liquid from said wells in said
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15 detecting and identifying a reaction or an
i nteracti on between the probe supported on said
particles and the target in said analyte. 45. The
nmet hod for detecting and identifying a target
contained in an anal yte according to claimd44, 20
characterized in that, for eaéhdSparticle, both probe
i ndentification information of said particle and
i nformati on about a reaction or interaction between
said probe supported on said particle and said target
Hi¥ed and sdilgchaaiojtw aseideteesking157iqusd Arom said
net hod for detecting and identifying a target
otnt led nethéretan swas ydecascotdengthanckaenp4édbe-bound target
characterized in that, for said particles in each
vitd ,remcfeat mat ivolstaogt aglentification of said probe
supported on 5 said particles is identified, and the

state afitaiing nheelda betmeen salghpiobg apd sai dy  ooateh
target contained in said analyte is then neasured to

I ' [ a an._.int ion for each
\/\%%b%ﬁ%\jf%‘gﬁﬁgr ?reia%t?i OEQH% outndt r?gfrs a?e""c(?fl(i stife part of
int.er agt i .for each particle. 10 158 ABSTRACT There

aSI%el%{pr%%ngépab?%%hi ER&VEXbi%%E‘%'p it SOPREVRENi BRTr ©OF @

tarqﬁﬁlcontained in_an gnalyte is reacted with a
5IN0 part, corresponding to the concave part, convex part,

or smooth part in said biochip, provided on the upper end
of said vessel, together, and then introducing a separating
agent solution inte said wells of said biochip, whereby
said target in said analyte is isolated from said particle
and is transferred to said wells of said veésel.

44. 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 to any of claims 22 to 31 to
constitute a chip according to any of claims 18 to 21;

introducing an analyte-containing sclution inte 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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5 probe with high efficiency in a short time, B/ F
separation efficiency is high, and high-sensitive
gquantitative determ nation and detection can be
realized, and a production process thereof, and a
met hod for reacting a target contained in an anal yte
with a probe, and, for 10 exabhpbte, separation and
fractionation nmethod and a detection and
identification nmethod for a target contained in an
anal yte, using the biochip kit. The biochip according _

e pResdpvernvenrfenecofpriatd dilekl(sit pheviledon of
with a filter conprising straight pores, with a 15
$aiifdorwe por todirametver , spidviededyat weifadmNpRPr€nreacted with
spaci ngs. A dispersion with probe-supported particles

dhepepselte thepeitdd eant@idedatniée Waldn AREndR cach of
analyte is placed in the well(s) to react the analyte

watily tfae 1pr,obe- supported particles. A solution such
as an analyte 20 solution can be introduced into or

di schar ged hheThine Wellni AT pugh; e tLl tely elis in saiq
biochip, circulating said washing liquid 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-bound 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 particles
and the target in said analyte.

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 target contained

in said analyte are detected.
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46./A.nmthod for detecting and identifying a target
contained @ in an analyte according to claim 44,
characterized in that, for said particles in each well,
informﬁtion about identification of said probe supported on
said particles is identified, and the state of an
interaction between said probe and said target contained in
said analyte is then measured to calculate information
about an interaction for each well based on information -

about the state of interaction for each particle.
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ABSTRACT

There are provided a biochip and a biochip kit, in
which a target contained in an analyte is reacﬁed with a
probe with high efficiency in a short time, B/F separation
efficiency is high, and high-sensitive guantitative
determination and detection can Dbe realized, and a
production process thereof, and a method for reacting a
target contained in an analyte with a probe, and, for
example, separation and fractionation method and a
detection and identification method for a target contained
in an analyte, wusing the biochip kit. The Dbiochip
accOrdihg to the present invention comprises a well(s)
provided with a filter comprising straight pores, with a
uniform pore diameter, provided at uniform pore spacings.
A dispersion with probe-supported particles dispersed
therein is contained in the well, ahd an analyte is placed
in the well(s) to react the analyte with the prebe-
supported particles. A solution such as .an analyte
solution can be introduced into or discharged from the well

through the filter.




