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DESCRI PTI ON CELL M CROCHI P TECHNI CAL FI ELD 5 The

present invention relates to a cell mcrochip having a

mcro flow channel, particularly a mcro flow channel

having a branched channel, and a neasurenent nethod

using the cell mcrochip. 10 BACKGROUND ART As a

met hod of exam ning the action of a chem cal by using

cells, there has been conducted a nethod that involves

i nocul ating a suitab/DESORIPTION cells onto a

pl at e- shaped i ncubat or _consi stin of gl ass and

plastics, then cul t (SERS WQI%QC?H,P addi ng a 15

chem cal -cont ai ni ng solution thereto and judgi ng

whet her the cells are dead or alive. This is a nethod
TECHENECAL FEEDDber of cells, the anmount of a medium

and the anount of reagents which should be prepared

bef oTbieapresendt invegrtian relates bewn cell ahiierothip havimy a

in the incubator_ for cell culture.

migzp ey chagngh particulasly asmisre flow shanuelhaving g,

' | 1, LEL | ]
brefioBed Dheldsidl, arldfa fleasfitkenl Hhthlad pifhie YE el oo
miteochigle assay and judgnent. On the other hand, a

| ar ge nunber of products have been devel oped in
recent years as DNA m crochips and protein 25

' j ein a large nunber of nucleic acids
BA?K%@W%M proteins such as anti bodies are
al i : I ol V.
i o thoft OF bAfmibE i Hofteh BES SHERIH By"Hkihe

cellppthere has bisein contlubtedi £ aiétlibdlehat GnbBIASY iRbeulating
2002-542487), but there is not known any art of
a spitahleiamgouat) of cells antesaiplate shaped inenbator ¢onsisting

of glass and plastics, then culturing the cells, adding a

chemical—containing solution thereto and judging whether the cells
are dead or alive. This is a method wherein the number of cells,
the amount of a medium and the amount of reagents which should
be prepared beforehand are so great that they considerably occupy
a space in_ the incubator for cell culture. Particularly when rare
cells or reagents are used, an assay itself is difficult. When all
cells are observed or measured, a considerable time is required for
the assay and judgment.

On the other hand, a large number of products have been
developed in recent years as DNA microchips and protein
microchips wherein a large number of nucleic acids such as DNAs
and proteins such as antibodies are aligned on a substrate, reacted
and analyzed in a very small amount (see, for example, Japanese
Patent Application National Publication Nos. 6-504997 and
2002-542487),'- but there is not known any art of ahalyzing cells

themselves on a microchip.
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. DI SCLOSURE OF | NVENTI ON An object of the present
invention is to provide a cell mcrochip wherein
vari ous assays of the action of a chemcal, etc. 5
can be carried out easily in a short tine by utilizing
~ biological reaction using a small anount of cells, as
wel | as a neasurenent nethod using the sane. To sol ve
t he probl em descri bed above, the present inventors
made extensive study and found that the follow ng cel
m crochip 10 can be used to achi eve the object
DISSHOSURE QR INVENTIONI ve at the present invention.
ent invention relates to a cel

-r;'h o ﬁ?ﬁeﬁdﬁﬁﬁ% iprgsent invention is toprovide s cgll
i orofl | T .
m{Brbbfitp WHELIAVEigS acdiy Ll LhE Ketion B phemical, ete.

capried eardied 6wt easily i a gﬁdﬁmm@b¥ GtiliZihg biok@cal"
a cross-sectional "shape thereof. The long or short

- reag¢dengisingea gimaltamosint: df cellspas well tasom meéashzement

'crd)_fl.ow hannel is preferably 2 to 200 m In the
m%q Hﬁﬁ%gﬁf'ﬁ'a&‘et he present invention, the mcro

flo le a2l ‘ Le . ' T

| uncrs SUHE i B Ot AqKENE a8k ke BAteY fuveifors
madeprtetsive studywndhfowed that.the foltewshavedl midroahsp

a_flow channel (C). In the cell mcrochip of the
cap hesuseditpachieye theohject deseribedcabove) toraatrireabt the

onstitutes one nmeasurenent system usin cells, and

pre(r:rslﬁrﬁi’lw‘}ejerﬁéggmenent systens gre prefergbly formed on
25 tiRaPlStHE PiHEéﬁE%% ntibid Paa%gklton% Ceif Mitr8Enipe
present 1 nventfon, the pFastl C substrate Is

comprisingd plasticesubistrate wltivdy micic flow ehedidel is
m crochi p of the present invention preferably has a

- formed thereenor Theoress-seetionrnt thel miere flomichaninekhis

pre??g%’@% {%%é%?\%%ﬂsgﬁgﬁrg%ﬁ Zcqll-Xu a%"j’ o%allioq'hé cross-sectional
shape thereof. The long or short side or the diameter of the
cross-section of the micro flow channel is preferably 2 to 200 pm,

In the cell microchip of the present invention, the micro
flow channel preferably has one or more junctions. The junction is
preferably a 3-pronged junction composed of a flow channel (A), a
flow channel (B} and a flow channel (C).

In the cell microchip of the present invention, the micro

~flow channel preferably constitutes one measurement system using

cells, and multiple measurement systems are preferably formed on
the plastic substrate.

In the cell microchip of the present invention, the plastic
substrate is preferably formed from an epoxy resin. The cell
microchip of the present invention preferably has a haze value of
10% or less. The cell microchip of the present invention

preferably has a light transmittance of 88% or more.
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2 The present invention is relates to a nmethod of

nmeasurenent using cells, which conprises using the

cell mcrochip of the present invention. The present

invention relates to a biological assay nethod, 5

whi ch conprises using the cell mcrochip of the

present invention. The present invention relates to a
- method of assaying the action of a chem cal on cells

by uq*‘uwﬂfe#ﬂd xﬁ%&ﬁﬂsm & Yhaked r&oa? nhé@bglognnel (A,

a fl ow channel , a flow channel Into which the

méasarerhent eiang/belas;dwhmh axo&nptis;sdusmgithe dedl microchip
channel 10 having a 3 - pronged junction conposed of
he P?ﬁ%‘@ﬁ"r%%ﬁﬁnel s are formsd on a plastic

iﬁgﬁn ToRBrogeHe (hlpn Riatle b rpRoat ol ey mfthon,
wHitBVcoRiprise ukies the. cél InidiorHtip 6f fhe present invention.

chem cal -cont aining solution into” the ot her to
cont Abe presegitcirivenitiont relabes teld methud ef msshying dhe

acflonof grehetpicah ouiohls Hotlesing Pl maidrochiB FbaFeiA A
Tl EpERHETIA, o TP b (R & AP bafinBdTIOT Phto ifion

the dlow Shawielst (A)tdid §B) apé GHeffed, laali D ictd flowt bﬁannel
net hod of assaying the action of a chemical, the
havinga 3 mmga&vmxmtmmnmosqd of (thbl thrqw How channels

e o e AR Sl L

thgggé*yif%ﬁ#m ac ion E?y glﬁem ca Un?hJQl}éGthggﬂéﬁﬁ A

or fiventhetein) amrl injeicting of chehlivabcamtathinpsohition mto
once by usi ngaa cell mcrochi E) having multiple mcro

the pcthecitenm c¢bhthe chamical w feh;the @&twheeem the flow
ch@ﬁg}gkﬂ'}g?ﬁ taopgs%%g%etla} tﬂ]eCr Q 31 or soliut on %(re a zone for
assaying the action of the chemical.

In the method of assaying the action of a chemical, the
contact of the cells with the chemical is preferably carried out at
the 3-pronged junction.

In the method of assaying the action of a chemical, the cells,
starting from one or more cells, preferably grow or live linearly in a
single layer in the flow channel (A) or (B) that is a flow channel for
proliferating or surviving the cells.

In the method of assaying the action of a chemical, the

action of a chemical on cells is preferably examined more than

once by using a cell microchip hairing multiple micro flow channels

. formed on the plastic substrate.

According to the cell microchip of the present invention,

various assays of the action of a chemical, etc. can be carried out

“easily in a short time by utilizing biological reaction using a small

3
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‘sizef o

vari ous assays of the action of a chemcal, etc. can
be carried out 3 0 easily in a short tine by
utilizing biological reaction using a small anount of
cells in a mcro flow channel formed on a plastic
substrate. According to the present invention, there
can be provided a cell mcrochip having a mcro flow
channel having a varying shape and size dependi ng on

' n_t.ne lon r 5 rt si.de or_fhe,
ach3iind SC6s 1R & wligte RO dliamng T firmis g 3 plptiic
subBeriiR. I ScdAWihgitRithe gtrESeh@riﬂ%eﬂfti@n,t thefdclifbe

depending on the™ size o0f a cell used, the cell can be
provided er celd dnicrochipi having acnidno flow ¢hianmstl hdwing a
positioned_at the front

bi ol ogj cal reaction of a cell
vagging BbapsAnd sice drBendiBZr ther pbisctn When theslong or

shiee BAE ok e B inther o he el heblion ST FhE M o

chih@dlabFegiidtdd i thedinRd of @ té 00 ant Aependi®ly on the

judgi ng assay results can thereby be reducéd. SucC
atceld useds thef cell ican hagraliferpted oraurvived Jinearly,

anfl el RilagiaL Fencorn nf aath pautiopes at bah fraat can

- be 1BkhsHkEA O IR thk RIS TR JHATRIET s o%%”é}‘rhp{rés
s, and w nul'trpl e

one neasurenent system using ce hen

junctionsethetsity dfalie fedctionhid agshiecan Peasdt Gp in the
substrate descri bed above, a | arge nunber of

~ vicipitw gf the junntionss Thedabar dimenreguired, fosdthe:t

i_mul t L the | m P, .t fyrth
s B A8 THEINE Bgpag ToseitoRBera v S reflbogdsa Sush
offeBf it ORI Wi the SUlcHith jot 5 PROGEd fmction
conxpodea] of il flawdchifinel (AR floiw hhdﬂmlr(agmﬁﬂasnewe.

25 Wien the plastic substrate is formed from an epoxy
chapee} (Cht he cel | nicrochip of the present invention is

e A b b

' constitutes one measurement system using cells, and when

multiple measurement systems are formed on the 1 plastic
substrate described above, a large number of biological reactions
and assays can be carried out simultaneously on the 1 microchip,
thus further reducing the labor and time required for the assay or
for judging assay results. Further, the space for culturing the cells

can be reduced and the incubator can be utilized effectively with

‘the reduced space.

When the plastic substrate is formed from an epoxy fesin,

the cell microchip of the present invention is excellent particularly

- in affinity for cells, and the cells can be proliferated or survived

well even in a minute space, so the cell microchip is particularly
advantageous in assays using the biological reaction of cells.

When the cells are observed under a microscope, the substrate

4
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well even in a mnute space, so the cell mcrochip is
particularly advantageous in assays using the

bi ol ogi cal reaction of cells. .30 Wien the cells are
observed under a mcroscope, the substrate 4
conprising epoxy resin is superior by virtue of
properties such as excellent transparency and snall
phase di fference. Wen the cell mcrochip of the

. ti ¢ o

coRlfetl LPYRYAn 1 S dSE WD o AL G Such ao

excellent trdnsparen@xaad siiall phasardifforence. aWhen tldcell
for observation of cells under a m croscope or for

- migreehippf thecprasent inwentionsdeas adnaze valueof 10% or less

asur t._nethqd or bialggical assay. nethod.using. .
andioF & BERE neaBradtinton o8 HE%0F piore el et is
can
M A LR LR R
undeaacntigroscoge ordor apdctrometnic mndaswrdhentabove.
According_to the nethod of assayi ng the action of a

cherfeeprdingcto themeagurement g or hiolagienl asgay

- oo G S uRap OHT RalFbat SlBhEih Xhatf 688 5 HePiite

variffis Gikhsir&malt Methody 6 a8s8Yy thetheds whit'ehn be
having a 3 - pronged junction i's fornmed, wherein the

carzixd omt exdsily thenshatt timelbin ayedpredd spade byunsing the
r jn the assay, flow channel. When the cell mcrochip
celgm%‘ﬁgcﬁ‘ﬁPt‘f‘?ﬁcé’b‘?f?épSVﬂ-ow channel s formed on the
pl asg |, tga [ , or
an i orTAR (S e el S ofardiifg I Rorioh BRY e,

chéhifcabén)cdl I dhel pidieny Abrstitiony there tdibbegRbvided
screening of nedicines etc., a .high-throughput assay

an aséay methediwhicincam be arried out easileinprehorbvtime in
« oBAGE RSBl 1SR RO Eoo il bronbigh B bed o
chaq{f?&dizgsmg Qfsfﬂ}%nged junction is formed, wherein the action
of a chemical can be assayed in the junction or in the assay flow
channel. When the cell microchip having multiple micro flow
channels formed on the plastic substrate is used, a large number
and/or many kinds of assays can be achieved all at once. When
the assay method of the present invention is used in screening of
medicines ete., a high-throughput assay using cells is feasible to

promote development of pharmaceutical preparations.

Brief Description of Drawings
Fig. 1 is a schematic view showing one embodiment of the
cell microchip of the present invention.

Fig. 2 is a schematic view showing another embodiment of

'the cell microchip of the present invention.

Fig. 3 is a graph showing light transmittances of the cell
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cell mcrochip of the present invention. Fig. 2is a
schemati ¢ vi ew showi ng anot her enbodi nent of the cell
m crochip of the present invention. 30 Fig. 3 is a
graph showing light transmttances of the cell

m crochip of the present invention. Fig. 4 is a
schematic view showi ng still another enbodi nent of
the cell mcrochip of the present invention. Numbers

misdl% %??g%@@?ﬁeééﬁt %LE Gq.follows: 51, plasti C(A);

mcro 0 annel ; 3, flow channel
4, FigwGansehehBitic rielw SHo®IAZREII @RotHer embodiment
3-pronged junction; 7,. 3-pronged junction; 8,
of $hpr@vlgeuiqmqhipmf, the present inventiom: 20, cel |
m crgchi p; 30 ell, mgrochip; 31, pl | C substrate;
5o, Rimbers fa phe drafiesard megnt R nllows) ;34
. . | ) . .
L, PIBHE IR rabe) 2, Aricxd Ui ChaRRBD3, bk ofidpnel (A
flomoch@aimeli(BY; 5y flovhehamds1t(C)N6] Bepeohpedijanetion Pf

the present invention conprises a plastic substrate
S-prangediwnetion;| Sndmrenaad junetiom: d Q:ieeld gnicroshing 20,

cof] BBl S S e B, B3 b Bt B, e

floWPE HRANRY; 83D ffow I charbhES(A)2 89, f1WwdhdEnél g?f;‘rﬁ?,' flow
wherein cells are present  and a fluid 1s pasSed or

channhel (€. 36 h8-pranged ljonctivanrmid @K, dinikt sesenvair, onl y

one mcro flow channel but also a conbination of
i ndi vidual 20 mcro flow channels (also referred to

j f pe of the mcro flow
Be%%%’«%% §|8§ drﬂ?‘lﬁ(yg‘ggt t?é?ll?yéﬁti&?ed i nsofar as the
M Crphélcay ehiitoehip of the prbsént iaPéntiod BonbpfiSes'a
retain a fluid. Fromthe viewpoint of- ease with which
plasttic spbattate whilsh ratxicire flawréhamnel is)fofme dothdrmon.
sui taple for surviyal 25 of cells, a gross-section of
t he Hhemmierq, Hor shammelinthe pregept invention isa groove

hawd.gaggﬁﬁlrh ahld &é'i)ﬂ; of Witrdthefef s8afs 165thed 5h & Bfapﬁic

substrate, which is a channel wherein cells are present and a fluid

is passed or retained. The micro flow channel encompasses not

- only one micro flow channel but also a combination of individual

micro flow channels (also referred to simply as flow channels).

The shape of the micro flow channel is not particularly
limited insofar as the micro flow channel is in such a shape as to
pass or retain a fluid. From the viewpoint of ease with which the
plastic substrate is fabricated and for a shape suitable for survival
of cells, a cross-section of the micro flow channel is preferably
rectangular, triangular, circular, oval or a cross-sectional shape
thereof. Specific shapes include a rectangular shape, V shape,
semicircular shape and U shape. |

The size of the cross-section of the micro flow chénnel can

be determined suitably depending on the object of the present

6
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thereof. Specific shapes include a rectangul ar shape,
V shape, semcircular shape and U shape. The size of
the cross-section of the mcro flow channel can 30 be
determ ned suitably dependi ng on the object of the
present 6 invention, particularly the size of a cel
used and the shape of the cross-section. V%en t he
cross-section is rectangular, triangul ar or

AR SO U SR8 sl ol AR i e

crm-Seﬁtﬁfner When! thé Crbes-section is trbetaﬂgﬁmp tefaigiilay or
10 to 50 m When the cross-section is circular, oval
a erosg-sactienabshppadhercofcthe dongfor shertj sideisnspelly 1

to S s 0y B O e “igrgg b 1Bl oo
nk pdPehd0 e fhefratly £0'4615080, 2WHEhhd BRosd BEction

sapels circul ar or

- is cireiulat,heval armel erosseiectional shiape ﬂwh-erom Qhe&lﬁameﬁﬁms

| ength of each flow channel of the mcro flow channel
uspgllynh topkPO0quma nreferahly 2 to 200 wum, séilbmere preferably

1075, 200! G St BRE Mo b2 pipee iRy A D 80 aimle, AR Gmeter

is &ﬁldiﬂatéd 'a%sﬁﬁif%thé‘f‘ ¢heSialpe id BerdvA1RY 35al°fa1ﬁli€v;hen

| ow channel out 0.01 mmto 10 cm Wen t

: th¢ shgple isi gval; the d:ameger refersci tna]joa'rmdilmmm axes] y

T kg e B i i bl oo ke i
o P i, A SRR IR
debéﬁﬂi ont8é diiject bTitheOprétthtPvéntion AndtheSikeObf

the substrate, the start or end point nay be opened in
the plastid solbsrtagrtda encwhdehl ititis fopowid, amdiussially the length

of ¢ieh o Hevurl i sbaut Sl witn b1 6 mhn i hen Fhe lgpeth
is ff thitradile (R SelPrditSSEN T §s bAGilY RRRUI And 84hDe
used preferably to various assays.

The start point and/or end point of the flow channel is the
end of the plastic substrate or an arbitrary point on the substrate,
and is not particularly limited. When the start or end point is in

the end of the substrate, the start or end point may be opened in

“ the end or may be closed at a position inside, suitably apart from

the end of the substrate. When the start or end point of the flow
channel is inside of the substrate, a reservoir for trapping a liquid
may be arranged in the start or end point.

Because the micro flow channel may be a combination of

multiple flow channels, the micro flow channel preferably has one

- or more junctions at which the flow channel are crossed so that the

individual flow channels are connected to one another. The

number of junctions is not particularly limited insofar as the

7
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25 may be arranged in the start or end point. Because

the mcro flow channel nmay be a conbi nation of

multiple flow channels, the mcro flow channel

preferably has one or nore junctions at which the

fl ow channel are crossed so that the individual flow

channel s are connected to one another. The 30 nunber

of junctions is not particularly limted insofar as

s [ K ' e

el 1 SHNEr giofE §odfs FUR Blaifed Rt BibA Ao o S
mdttHodvofithie présitcinddittionldeseribédjbalow;Bo3 dxtample, the

100, preferably 2 to 50, nore preferably 2 to 10. The
number of junctions imnto 406, preferaplyr3 Onmexthcti on

IS e jfi 2 to 1000 referably.2.to 500 re
préfesibiEl 16 36 Hne ndmber pr ok Shanpeis iinughing Hom
onkljeAki¥R1s caibxipHIEN By 4 0 FO00; phBfdrabily 2 #5206, more
preferably 2atd M 00.1 Thd jantticys mayp ei distributed ih amysway
., distributed reqularly or irregularly at suitable, .
in prgempipation °i{0ntﬁ#'@ flowchpaneds, aird the gtatejef junctions

aisghfifiosl fof darbiniialy aRed 88wl SR A FA 0F) 1
juﬁbdiahgmiayﬂbﬁ&eafrégﬁhhﬂgeaﬁ BrregRiiatly A0sANRMEihtéfvals in
the plastic substrate. Such cell m Crochip can effect

oneiflérwrchemyek on dsstteast pysctionsgdistribadield rdgulariyoore
S [ i mul t ly. Th [
Rt N Al pooously: The cell
0 <5l U GHHSIA B s A i e

exanple In m crocnip

reth@niiig one 661 b tAY slaREICsubstiate e Suth delll Mitischip

substrate 1. The mcro flow channel 2 is 20 conposed
canfeffedt eitheramasly kinds offdssayshusing o8)cel]l alinat oowe or

channel - 5, gnd phas a 3-pronged junction 6 at which
assqye F’rﬁ’é‘éalppév%“ﬁ%ﬂﬂ&eguﬁ crossed. The start and
end PRk Yeli1 BIictrgShH) Wed preferably in the assay method of

the present invention described below is illustrated for example in

- Fig. 1 or 2. In Fig. 1, a cell microchip 10 has a micro flow channel

2 formed on a plastic substrate 1. The micro flow channel 2 is
composed of a flow channel {(A) 3, flow channel (B) 4, and flow

channel (C) 5, and has a 3-pronged junction 6 at which the three

. flow channels are crossed. The start and end points of the flow

channel can be arbitrarily established, and in Fig. 1, the start

‘points of the flow channels (A) and {B) are in the end of the plastic

substrate. With this constitution given, a cell-containing sample
and a chemical—contaihing solution can be injected into the side of

the cell microchip 10.

In Fig. 1, the micro flow channel 2 composed of the flow

- channel (A} 3, the flow channel (B) 4, the flow channel (C) 5 and the

-3-pronged junction 6 constitutes one measurement system upon

8
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channel can be arbitrarily established, and in Fig. 1,
the start points of the flow channels (A) and (B) are
in the end of the plastic 25 substrate. Wth this
constitution given, a cell-containing sanple and a
chem cal -contai ning solution can be injected into the
side of the cell mcrochip 10. In Fig. 1, the mcro
fIOM/channeI 2 conposed of the flow channel (A) 3,

injegtign of o S8l Condatbiny samlq Rk Exapnde, fnx, fad digw°
°h?¥)‘?‘°§3‘3?-‘£‘|°2 FrofSafly, flubliple Sitqstiathant SASRYple

formketl g o plagticsubstysiccin order tharareyg et maluple

pl astic substrate in order to carry out multiple
asmym@mtéy &ttthe samesimgne Therpumber of measgrement

sy BEIBH SR, Bb iR ! BB es A inga Yaneiihg GhifHp Afte o she
ceﬁqﬁaéf&am?%am fiftoRting @ dlisihed SPLh6 1AIER flow

Such a ce mcrochip is i strat’ed in Fig.

- changel.?, Suchra cbllbmzchaohqb is ilastrateddn li‘lg).a:BaI I eI A

part_ of the measurenent sysi emis constjtuted_t ve

h
ot heht Figc#i gricroflow ghannelspre, 9%%%9@#@99?-0 part

of $hY fHeplnfliletle d3tn SUB ARG B Bavd SEREF junctions

separa y Seq ue y t o eXam ne eractron o

7 ddie 8¢ hmﬂﬁ’tﬁls Bbﬂ’stitﬁ@xd’i?"g‘i‘@é’n oh praruliey of ¢heénditals can

cell mcrochip of the present Tnvention is described.
be igjexite dr saparatelyrisequentially $0i examine thecinteraction of

copstifuting the cell mcrochip of the present
the ﬁ@’@ Cé‘h'preferably uses a thernoplastic resin or

Lo TBR t bt BSld of HinhRRIIRL 2 thie el Shilddithiff 6 the

pol ycar bonat'e, pol ther

préentsitivetition :Boaefst&tiséd pol yrret hyl methacryl ate,
pol yether imde and 20 pol yam de, and the

t herToe sesimforming the: plastic spbsjratesconstituting the cell

microchip of the present invention preferably uses a thermoplastic

resin or thermosetting resin. The thermoplastic resin includes
polycarbonate, polyacrylate, polyether sulfone, polysulfone,
polyester, polymethyl methacrylate, polyether imide and
polyamide, and the thermosetting resin includes epoxy resin,
unsaturated polyester, polydiallyl phthalate and polyisobornyl

methacrylate. These resins can be used singly or in combination

‘thereof, and can be used as a copolymer or mixture thereof with

other components.

In the present invention, epoxy resin is particularly

. preferably used because it is excellent in transparency with less

phase difference and also excellent in heat resistance and chemical
resistance. In the present invention, the state of cells present on
the cell microchip is observed directly with a microscope etc., and

thus the plastic substrate is required to be excellent in
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unsat ur at ed pol yester, polydiallyl phthal ate and

pol yi sobor nyl nethacryl ate. These resins can be used
singly or in conbination thereof, and can be used as
a copolynmer or mxture thereof with other conponents.
25 In the present invention, epoxy resinis
particularly preferably used because it is excellent
in transparency with less phase difference and al so

o R 0, 5 150,198 8y SE4 T e

prédentt ﬁ&réi?dlbnméiﬁﬁﬁéé hdat RINIStMAE € 166 lindit'bEBadse it is
m croscope etc. and 30 thus the plastic substrate is

heatadiin sdme dasesxdvehh@cellrclﬂtura s plndingvarious assays.
hase difference. The c m crochip of, the sent
Sincg warions Heyid age lPﬁ%ﬁte‘* thpzough themico f ?ﬁe’tcehan“el

thé’%ﬁpuﬁﬁci-éciéﬁ:r E@ﬁ{r%g e R8E1 9@&%@@8& 'thxtQ%Jmt The

varl ous assa nce var

epdum tediR i€ eReeHeMmt iOAfAty hat 9l Folr| coll€ b&mrﬂbo for
the cell mcrochip requires chemcal resistance to its

' prQﬁenns orthucleip@gidseand issthwus garticulariyapreferaple as a

f ceII byt alsp for proteins or nucleic
ag @ a‘ih? r€ mgr?)%ﬁ’(ﬂ ‘cularly preferable as a
mat Nifels0 £
i nclelfj es. gﬁ%geh*d reé?ﬂg %B‘aﬁgﬁl 6??11%??%%&%

bxsphelmoassdu!sab eﬁebhénom iAPbizpheriol I bishheaiolS anitd their
their water additions, resins based on novol ak such

water pAditipnaovesias based emnevolak sush as phenol novolak
and cepSd HoUoli ARl rontRipe 1ot Ayind kN fe
ErigFEAAT o e a B M a R o, SICTUITE SN BpHatic Bosins,
aromatiesreninb sm:lb apheayhthalene, distys basedesn iglycidykether,

resi ns and ether ester resins, and npdified resins
low; Wates mbsprption t¥pe Fesiys suchsas biphaaylresin, dicyclo

resi:%%% %B': é)e?ﬁ%ﬁ and;gtflgze es trei' %gme Yhd Eﬁgiﬂﬁeg %%ulng ed
thereof. These resins may be used alone or in combination.
Among the various epoxy resins described above, bisphenol A
epoxy resin, alicyclic epoxy resin and triglycidyl isocyanurate resin
are preferably used for prevention of discoloration.

As the epoxy resin, a resin having an epoxy equivalent of

100 to 1000 and a softening point of 120°C or less is preferably

used from the viewpoint of physical properties of the resulting
resin substrate, such as flexibility and strength. To obtain an
epoxy resin-containing solution excellent in coating properties and

spreading into a sheet, a two-part liquid epoxy resin showing a

| liquid state at a temperature lower than in coating, particularly at

 ordinary temperature, is preferably used.

The epoxy resin can be contained a curing agent, a curing
] _

accelerator and if necessary with conventionally known various
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epoxy resin, alicyclic epoxy resin and triglycidyl
i socyanurate resin 20 are preferably used for
prevention of discoloration. As the epoxy resin, a
resin having an epoxy equi valent of 100 to 1000 and a
softening point of 120C or less is preferably wused
fromthe viewoint of physical properties of the
resulting resin substrate, such as flexibility and
s L.engt T L2 P [ e CO b0l
adgifiGR0 chiols Bl RutiGiidant, REABKAHERE S FhtaUelBt, o dye,
a pigieédt 4 diBtelorati¥®inhibite?; RATYV ABSOIber UMK Un' SFgdhic
showing a liquid state at a tenperature |lower than in
fillagati ng, particularly at ordinary tenperature, is

Lt by SO 4 B2 e e
cu?iggﬁe?géﬁ?fs %ﬁ‘?aﬂ%%?@ﬂeogghhﬁ h{b‘imé’ﬁ"ﬂe ed0 Examples
a X1 dant , .

VesS such as an anti a ,denaturant, a

of thefawntiagtagentiitclude Srgaiitt ackl domsponndkistith as
inhibitor, a UV absorber and an organic filler. The

tetrahmdgoa@éh_tali%aﬂid, :psth_y& @ehtalyydtonhﬂmlican@i@ng or
hefRhyaraphkhalih 299 53¢ ekin) herd nxdroriftialid eeld, &4
sl O R SURN G B MABLER) hble dimine,
didthydend rirpininaki and trie thyte ne ttettaidne) naimehAd dizcts

acid, and am ne conpounds such as ethyl ene di am ne,
thegeqfy methaphenylene diamingy diaminadipheayl saethane ‘and

. 1rk tram ne, am ne adducts thereof,
"“’f{éf'ﬁé@ﬁe‘_ﬁ%ﬁ%ﬁg“i}?’ "ne, di am nodi phenyl methane and
di anheRéek E'&ﬁﬂﬁble_%ubf théE -cﬁﬁgrag@%&%déf affi@eCUring
agent include am de conpounds such as dicyan di am de
compoymdy suicleas ilidyan i dianiisdecandopolimmisid, hgpdrazide
di hydr azi de, and, m_dazo] e conpounds such as net hyl
comﬂm@ﬂﬁ such as dihydragide, andimigdazele compounds such as

meétlyTiafidazole, 2-ethyl-4-methyl imidazole, ethyl imidazole,
'isopropyl imidazole, 2,4-dimethyl imidazole, phenyl imidazole,

undecyl imidazole, heptadecyl imidazole, and 2-phenyl-4-methyl
imidazole.

Further examples of the curing agent include imidazoline
compounds such as methyl imidazoline, 2-ethyl-4-methyl

imidazoline, ethyl imiddzoline, isopropyl imidazoline, 2,4-dimethyl

- imidazoline, phenyl imidazoline, undecyl imidazoline, heptadecyl

- imidazoline, and 2-phenyl-4-methyl imidazoline, as well as phenol

compounds, urea compounds and polysulfide compounds.
Additional examples of the curing agent include acid
anhydrides, and such acid anhydridé curing agents can be

preferably used from the viewpoint of prevention of discoloration,

Examples thereof include phthalic anhydride, maleic anhydride,

trimellitic anhydride, pyromellitic anhydride, nadic anhydride,
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I sopropyl imdazole, 2,4-dinmethyl imdazole, phenyl

i m dazol e, undecyl im dazole, heptadecyl i m dazole,
and 2-phenyl -4-methyl im dazole. 20 Further exanples
of the curing agent include imdazoline conpounds
such as nethyl im dazoline, 2-ethyl-4-nethyl

i m dazoline, ethyl imdazoline, isopropyl imdazoline,
2,4-di methyl imdazoline, phenyl inidazoline undecyl

gl@ﬁﬁrgen;ﬂﬂikfrld?ﬁi?%&%%{ﬁ q@rpgaﬁfcokhm& 88, methyl ,
teﬁ@rﬂyamtuauﬁﬁaﬁﬂmm@Sheﬂdhpa!ruﬁntﬁaﬁe m&m&

Addi'ti onal exanpl es of t’he curi ng agent include acid

m@hmohemhydmpﬂ:thnlhc amhtrdnldpd methylinadic agdiydrides
dogecBapt Suceimic apkaiside, dirklogrenneinigaRhvREs,  ©
SR R

an hynai-ﬁeuldﬂ%; ixhied pefdraplé ¢oady dni dieid aRh Inde-based
t et rahydropht halic anhydrl de, hexahydroght hal i

cuping ggent havingly molecaday mgmm abon MO ae alm;tth@OO

R A e

tetrgh BP )ﬂﬂccaﬁﬁgﬂijfdéjeheﬁ% af se an an Ojr&ifide, or

Particu prefera

maﬂﬁy;ldiex%ﬂﬁaﬂmtlmlm aglnghritdehavi ng a nol ecul ar
gwt of about. 140 to about 200  and being colorless

ihen an agid aphydsidehagediquringagenfeis used as the

ool B4R B0 DR HEER SRR B e
cu*ﬁ?a@é‘?@% AetOFAIhE HE PR tHat Whe Aniient of TheSEEiPS

i ng agent, the conpounding ratio of the epoxy

~ anhypdride in¢orporatedrig paderably Och ¢onl. Sedquivdients) mdwe

amount of the acid _anhydride incarporat ed IS
prq;peﬂewaeﬁ tg. 52 eqql‘@lseasvapemwﬁhret of epoxy group in

the epoxy resin. When the acid anhydride is less than 0.5
equivalent, hue after curing is deteriorated, while when the acid
anhydride is higher than 1.5 equivalents, humidity resistance
tends to be decteased. When other curing agents are used singly
or as a mixture of two or more thereof, the amount of the curing
agents can be in accordance with the equivalent ratio described
above.

The curing accelerator includes tertiary amines, imidazoles,
quaternary ammonium salts, organic metal salts, phosphorus
cOmp(;unds, urea compounds etc., and particularly tertiary amines

and imidazoles are preferably used. These can be used alone or in

‘combination.

The amount of the curing accelerator compounded is
preferably 0.05 to 7.0 parts by weight, more preferably 0.2 to 3.0
parts by weight, based on 100 parts by weight of epoxy resin.
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15 preferably 0.7 to 1.2 equival ents, per equival ent
of epoxy group in the epoxy resin. Wen the acid
anhydride is less than 0.5 equivalent, hue after
curing is deteriorated, while when the acid anhydride
is higher than 1.5 equivalents, humdity resistance
tends to be decreased. Wien other curing agents are
used singly 20 or as a m xture of two or nore thereof,

wWieE s BErlontle, AF Sn Gl SRRIPTGH R RaRE HIRRE
thaAQE0Y phrf by \Weig 4 suffieientoSufiay atce e ficiP effect
guat ernary ammonium salts, organic metal salts,

caphotimachieved,owhilenwhen the amopatrigshisther, thanl 7.0
am nes_ and, i m dazo] es_.are

pagﬁ%{eﬁif‘rg{eﬁﬂtﬁ s@g gﬁ!ﬁ@ﬂ: sHred Rroguct may be digcolored.
o Ag dtfioxddfnE MU cbiFeplidAing WfdehHhtioxidants

sufR® gheheu YonipBuads) améhe 2Onpoadey ol?hﬂm sulfiged

on 100 parts by wei ght of epoxy resin. 2 Wen the
compounds and phosphige omipounids. conpounded is | ess
t ha .0 rt by weight, a suffj.cient curin
hco e dletaurnt dnciiden sontentifneliy Anon depatprants
| SitH e : arts by weight, the
sué%?u I“ng %’u?lcleg! prodﬁ%tﬁaﬂﬁg)z/,]%ésgi scolored. 5 The
ant i Whegnah ¢ desit sheeblis Foahied byaustingieto. delvile

such as phenol conpounds, ami ne conpounds, organic
the eppxy resinpisieertactedwith aincdthe spofactentisadded to

o8 e bl PSR L S kAU AT

suFRetdntphBed WifkiliCohe! Hﬁ?ﬂ?(:ecfﬁfd' e @te,, Akl € the
alr, t

epoxy resin I's contacted w e surfactant is

particalhrly thensitidoridi:basedfsanfactarthis pheferablde

surfactant includes ]
The plastic substrate may be formed from a composite layer,

- and a hard coat layer comprising urethane resin, acrylic resin,

- silicone resin or the like may be formed on the epoxy resin sheet. |

Among the hard coat layer-forming resins, the urethane resin is
preferable, and urethane acrylate is particularly preferably used.

~ The plastic substrate in the present invention can be formed
by conventionally known methods such as casting, cast molding
etc.

In the cast molding method, a hard coat layer-forming resin
solution is applied onto a flat mold and then cured by irradiation
with UV rays or by heating. Thereafter, the flat mold is arranged
oppose to another flat mold subjected to release treatment such
that the hard coat layer and the release-treated surface are
directed inside, and the gap between the two molds is fixed with a
spacer or the like. Thereafter, a plastic substrate-forming resin

solution is cast into the gap between the two flat molds and then
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surfactants based on silicone, acrylate, fluorine
etc., and particularly the silicone-based surfactant
is preferable. 15 The plastic substrate nmay be forned
froma conposite |ayer, and a hard coat |ayer
conprising urethane resin, acrylic resin, silicone
resin or the like nmay be forned on the epoxy resin
sheet. Anong the hard coat |ayer-formng resins, the

culi‘é&yxgggﬁﬁ% Pf/ the ﬁfrgf € “ﬁpél%a&_?é}g &ﬁ%ﬁﬁpg rlﬁo?clﬁ.% ¥r@l$pened

preferably use e plas

wiferebiy & pRastic (ifbsti6€ Maviny aihle Rird Toatdalyer To¢mdy
conventional ly known net hods such as casting, cast

therdan cgn be obtainede cast nol ding nethod, a hard coat
| - f i ng, [ [ uti [ | t flat
ol ik fe GARHRE mathod; A sapneTtsORsIsHing agan speliess
. ale P f i d
beltVid AL KRY to Fﬁ{efﬂ; f\eéonél]g‘gltsllﬁhe%?t% %%aﬁfeél@r@fi to 50

oppose t0 ano at no ease

m fratal, weferalsly O1218b S e/ Adid, eiph diivRig @rtinh id a

rel ease-treated surface are directed inside, and the

follpwep srnmenwihile avkardbrosatilsyer-fermingiresingalutionis

the Jike. Thereafter, t tratg:forn
appligA vis: &IF Giel thee el PruisFadiation B B¥ YR or iy
hehtidlg, Mda pradtid Qﬁﬂsﬁ%&@%@&iﬁ? hi u‘i:i%e fig dppifed

Thereafter,” the two nolds are opene ere
viaph atitiand thehrcased by heating batHediké, | Theon, o plestic
t hereon can be_obtained, In the casting nethod, a

subsiypte havingia basd epatlaxardlormed theseon; ean heypbtpined

by pfedbing £ HPSHEPhe Gidieds ullh, DA™ U 2 D (7 Vg drum
and Wheﬁloiﬁé"fﬁésﬁbtﬁ}béi’t?gg@ ig ahﬁ-flﬂ?rEP trhéi®fe E8IMPFILing

resin solution is via a dle and then cured by

an iepoay eesionsheethatd a hardocodly layerstthegmierd fiowl clsannel

supstrate-fornming resin solution is applied 10 via a
may, ke fgq ft eﬂnﬂj‘%éﬂf’ﬁﬁg" egin sheet; i onTthe, hagd coat

lay@k',aé}ﬂigh can be selected depending on cells to be cultured..

When the plastic substrate is a 2-layer structure comprising
an epoxy resin sheet and a hard coat layer, the surface roughness
of the epoxy resin sheet is preferably 0.1 to 5 nm, more preferably
0.1 to 3 nm, still more preferably 0.1 to 2 nm. The surface
roughness of the hard coat layer is preferably 5 to 100 nm, more
preferably 7 to 80 nm, still more preferably 10 to 50 nm.

The thickness of the cell microchip of the present invention
is preferably 100 to 800 pym, more preferably 200 to 600 pm, still
more preferably 200 to 400 pym. When the hard coat layer is
formed, the thickness of the hard coat layer is preferably 1 to 10
pm. When the thickness of the hard coat layer is less than 1 pm,
sufficient functions of the hard coat cannot be given, while when
the thickness is greater than 10 um, cracking easily occurs.

From the viewpoint of easier observation of cells under a

14




10 -

15

20

25

... 30

‘substrate having a hard coat |ayer forned thereon can
be obtained by releasing it fromthe endl ess belt.
When the plastic substrate is a 2-layer structure
conprising an epoxy resin sheet and a hard coat

| ayer, the mcro flow channel 15 may be forned either
on the epoxy resin sheet or on the hard coat | ayer,
whi ch can be sel ected depending on cells to be '

I . . | ' ' 2 .
o HBEPe o b L RE oAMA BRE ool AEbaHE of ene
presént ﬁ@éntidiﬁissrli-éﬁ&ﬁblﬁ ugTesElesy, thbfe Preferabl§i3ve or

sheet is preferably 0.1 to 5 nm nore preferably 20

léss] still 3none preféerablpr® tor2er bhe Iaze value ima value
Biiselratae o SHE 6 Bha s3tihe deBrRRGELhY
ll%it? %::ﬁ?%xolﬁg{;%% o} Al mpié ﬁﬁ-ibﬁeﬁ&rﬂifak?'gzr‘%:b? 100

present "I nvention 1S pre

- M@raliiniCoIBk RéscRirehoDhboraXoriyoCo0O0Led. still 25 nore

preferably 200 to 400 gm Wien the hard coat |ayer is
f or meBromhthe wiempeint off eanien shsesvatiommgfcells under a

ferably 1 0 he thjck f the.hard
sgpsrane or tnf . i R, raBamicEraRs S e FEMs of

! | "%'%?%Eﬁgg Q%Q?Mt i Euréé’\@i-éfer%gn 8820 %r more,

eater than 1 racking easily

nisreUpfefeiably 90% or micrepsitill mbre greferabiy O 40i HOOU.
cells under a 14 mcroscope or the like, the haze
Thel light transmittancg iy acralpeodetermined asgording fo; Jis K

LS preferably . 10% or, | nor e ptef er ahl o
7PBI0L afi ook e ohPhinsE Ry AR akptitk Haht apsiittance at

V ith S hi ' Hotohibter) Tor @ihipl
SO L DR ARl St Hothibter Tor Sialple
DIZE-3K0 manufactureddby MukbdkakrnColint Res&asaialaboratory Co.,
Laboratory Co., Ltd. Fromthe viewpoint of easier

ervation of cells under a mcroscope or the like,

the I'i‘ﬂgh, o %qur%t W Cc%aoxinéffs ?&lﬂaed on the plastic

substrate. The method of forming the micro flow channel includes
the following fabricating methods using the lasers described below.
1. Direct fabricating method
(1) Direct etching by laser ablation

This is a method of forming a groove by direct etching by
ablation with beam scanning or imaging with a laser beam.
Ablation by absorption of UV rays, that is, a non-heating process
not involving heating pfocess, is used preferably to prevent the
deterioration of the edge and wall surface, reduction in accuracy,
and deterioration in outward appearance, caused by thermal
damage upon heating.

The laser used include an Er-YAG laser, Nd-YAG laser,
Nd-YVO4 laser, Nd-YLF laser, carbon dioxide gas laser, excimer laser,

semiconductor laser, titanium-sapphire laser, copper vapor laser,
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m crochip of the present invention is preferably 88%
or nore, 10 nore preferably 90% or nore, still nore
preferably 92 to 100% The light transmttance is a
val ue determ ned according to JIS K 7361-1, and can
be obtained by nmeasuring light transmttance at 550
nm wth a high-performnce spectrophotoneter, for
exanpl e DOC-3C nanufactured by Mirakanm Col or Research

- e fORRaRor a Padhler K18R e R wlcRl AR use

laded iising infared vibfdtdvncdcitatiometeldeand allasép k:h?w'bw of
fabricating methods using the | asers described bel ow.

ablationrhs ultravioleitabspnpsion at2900mmbpr dess,dogexample an
aser, ablation This is.a method qof form r ooV
ArfSeier BASTRGD ARURR AT IsnEth RLEAR i Kb
exﬁ?ﬁ% Ndsed h@ 248 A36! 220801 exCihitl Ri3eP%Ut2HO8 ik, ‘iﬁsé’lfs
rays, that 1s, a non-heating process not InvolVving
habimag ithird high feequenoyssupheis aabN-YAG Iapee it 385 2,
deterioration of the edge _and wall surface, reduction

founthbigh frequenecy, anddhisd and fonrth high faeaupagyasush

as SRV iy ReTRawilBRur o Rke Pihox 4E AR ik 35

lastl¥ -haFing?s Waveldhgeh ¥ 4000882 hdé! ca’dlsfibdotbe’ |

30 sem conduct or [faser, titanium sapp’ni re |asert
lightpinrtheaJ#f rdmge via Snduléipled tan absorption pfocess) and an

| aser, Kr jon laser, and ultra-short pulse_ |aser
ultgaishpstpyulsedaser wte: bavinga palsewidth of 1x}07 ! secand

or fE Yebratenfild By £ 1idhailtch 'AliiiGE 1808P RRY WAvRledfbh in
th@iﬁhkb%ﬁ PHORY 850G fe ﬂ_ﬂ?ti&ﬁlaﬂy'ﬁh@férﬁﬂ%i. mer
| aser at 248 nm a Xe excimer | aser at 308 nm

| as eA specificfgbridvatimgimethoddsdoryexample as falldwsiYAG
I 355
(i) Aav%g:'kgiece maptrgrial is fabricated by ablation by irradiation with

a laser light consisting of a beam adjusted to mask imaging or to

the width of a groove formed by a beam homogenizer optical

system or by a diffraction optical element, while a groove is

fabricated by transferring the position of laser irradiation along a

predetermined fabricating line.
(ii) By a mask imaging method, a whole image is fabricated directly

on the workpiece material by ablation via a mask designed so as to

- be adapted to a fabricating shape.

(2) Dry etching by a vacuum process

A resist layer or a metal thin film layer is formed on a

.workpiece material, and the resist layer or the metal thin film layer

is fabricated by usual photolithography to form a fabricating

. pattern. With this pattern-forming layer as a mask, a groove is

formed by etching with a vacuum apparatus such as vacuum

plasma, atmospheric pressure plasma, reactive ion etching etc.
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fourth high frequency, and third and fourth high
frequency, such as an Nd-YVO4 | aser having fourth

hi gh frequency at 266 nm or a |aser having a

wavel engt h of 400 nmor nore, can also absorb 10
lights in the UV range via a multiphoton absorption
process, and an ultra-short pulse |aser etc. having a
pul se wi dth of 1x10-11 second or |ess, represented by

' ' |ly§}};‘%’a¥ ' at a wavelength in the
‘3’?‘5%5%8%‘ %%ﬁré]‘?lné%r e particularly preferable. A

specA fregistalayeradt Aometahthin filhelapen i®fermed ohlows:
15 (i) A workpiece naterial is fabricated bifu abl ation
wopkplecemakarial, wind the tesist layeshor tbesmetahghin film layer
t he width a

. am adj pst ed t sk J. i ng ,or . to f
is GH3ivANd Pratsigl BRRE £0, o5 it Hibricating, o
di ' jaC [ r LS 3
pa@aétg?li' cz}? ieﬂala‘g@is??gns erﬁrﬁgi t%e %%glﬂtgido%l%ﬁﬂ’l gggﬁo’vé s
forni¢d byattelning with araligalkdaheicidner ahabrgamic selviente.
i a mask i maging nethod, a whole image is

B
caﬁ('%l'ﬂ?ei %édiﬁfoévi% the m(ggﬁeriaé tadh& precessedler Wihen\a

nflafidiig feda B iedd miStvare R H fortfel Y Mol <

phefotliégtayhy.ayer or a netal thin filmlayer is formed
on a worKkpi'ece material, and the resist layer or the
2. Teansferhmethiokdn | ayer is fabricated by usual

photol it hography to form.a fabricating .pattern. Wth
t hi @%&HYePEIESr@PﬁBOF’&)@ » 62 andd3kinthe oove s

abd RS BBl B0 DA WTTBRRTANA ST o2

vacuum 30 _ I'c pressure” pras
temhphitle v& foAn £Abld bycélectibfdrmidge! hod using a wet

process A resist layer or a netal thin filmlayer is

f or fii¢ctroforming invelvesmeapor decompiositionaw eledtagless
plagq{ggt ESi fgﬁtgg lp\altat%tg! fghkrgn ,fh?%?;gﬂl: isé@; %bﬁ%%tfgge % au%g&lplate,
then subjecting it to electroplating with a metal such as Ni or Cu to
apply the metal thereon and then releasing the layer from the
template. The metal mold thus obtained is transferred onto a
plastic material by pressing, stamping, cast molding or extrusion
molding.

In this method, a material easily fabricated by any of the
methods (1), (2) and (3) in the above-mentioned 1 may be selected
as the first template. The transfer method is advantageous in that
mass production is easily carried out once a mold is produced. On
the other hand, the material of a product should be a material
capable of stamping, cast molding etc.

When a micro flow channel is to be fabricated by a laser, the

‘width and length of the flow channel can be established by

designing a desired shape in the mask. The depth of the flow

channel or the shape of its cross-section can be established by
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5 pattern. Wth this pattern-form ng | ayer as a nmask,
a groove is forned by etching with an alkali, an acid
or an organi c solvent capable of dissolving the
material to be processed. Wien a photosensitive resin
IS used, a groove can be forned by known

phot ol i t hography. 10 2. Transfer nethod By any of the
nmet hods (1), (2) and (3) in the above-nentioned 1, a

suﬁ&iﬁﬁ’aes&?%ﬁ G SHRRHE, Af AolaSeF ot be SISy

| NVOlMfS, ?%iﬁf&m%ﬂa‘hﬂi{bl% L5 tha%ri@a&%d 1§ser

platlngto orma netal In f aer on thé surface

absérptivangdimbe indfeaseduby méomldtmn of antU¥bsorber or
with a metal such as NI or Cu to ]}/a@the net al
orgamceﬁﬂeanetprﬂw r@'ﬁl@agpngtlfcﬁ‘émgﬁbﬁ plestia substrate.

ot AR fabifedfing o Ruttapt BofetfivaSuedt If BRetaRblY

stttk Snehé rce?l(hiié'i'beﬂlp iﬂsf‘BEﬁbﬁQusé rint St der B Iiﬁ‘éteé‘t )the

material easily fabri'cat by any of the nethods
sutfareaoiitlidresint he above-nentioned | may be sel ect ed
as the first tenplate. Thetransfer

adva’ﬁhag%ﬁacfe Protactivesshesf uaable in tﬁ@ B'éﬁsén;t invention
int.ﬁ 8‘%6? Qlﬁ gffl 1@ go ! sc‘ulgﬁgg lbgr%q:epg%gghhg &EESf:bed

erla apro

in gapahbeewaﬁmag 35338860520026%,02934898afAHC! O
fl ow channel is to be fabricated by "a | aser, the

29884d49.and | ength of the flow channel can be
est |sh b d $I a desired s
The Bap @t Ibicrochi MRk REsARAL W?nﬂio%afath 3fs FB3

suﬁé%%%ﬁ%&‘g#ﬁ'm RReE Sb e Be dagd bt
eviieration of £ fuid vtheanielo flow ehm:ie':lbr I'mﬁtseéhp baser

such a shape and area as to cover at least the whole of the micro

flow channel, and the thickness thereof may be about 30 to 400 pm.

- The plastic material used in the cap is the same as in the substrate.

Alternatively, when the cell microchips are laid as two or more
layers, the upper microchip can be substituted for a cap of the
lower microchip.

The thus produced cell microchip of the present invention
can be used in a measurement method using cells, and the present
invention provides a measurement method using the cell
microchip.

Furthef, the present invention provides a biological é.ssay
method using cells, which comprises using the cell microchip.

The cells used in the present invention are not particularly

- limited. The cells include bacteria, fungi (including yeast), plant

cells and animal cells, and also include protozoa insofar as they are

adapted to the size of the micro flow channel. Particularly, animal
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absorption can be increased by incorporation of an W
absorber or organic filler into the resin
constituting the plastic substrate. After
fabricating, a surface protective sheet is preferably
stuck on the cell mcrochip just before use in order
to protect the surface of the resin. The surface
protective sheet usable in the present invention

co S wbetd B Bl bR 85

sent invention ts to surface covered
various @amithab tissueap sﬁb%htturedobéld:s,pessbaﬁished/apﬂsagem
of a fluid in the mcro flaow channel. This cap has 1

celsa fovunt na,s'esnﬁtma,r emhryonicstemm cells, sematicstgm ce

th fl h
exfnb i B0, TR R SRE rb o
tréa‘l‘.:ﬁ ‘htﬁﬁﬁn‘ €1§e'&%e§aﬁﬁtﬁ§nl-dbfﬁéd5é31§§ afé Preferable, and
Al'ternatively, when’ the cel | m crochi ps are laid as

examples afsuch melissindlhdeumits derivest irgmepathnlogical
substituted for a cap of the 20 |ower micr i p. . The

tisppes ofpatientwith mmrpaeptkﬁe $ease @R\%W&?eﬂs

de{iﬁgdbt?géﬁeﬁ%th%lg SISO be RO ntSA0uEEd, Se lﬁnd

Ve on provi des*a measuremnen
deﬂ%&gfrbhe rdtrhal tisseshofthe Bahueé ipeeEontdiccelle dtived
i nvention provides a biological assay nmethod using
frone inarmahtissuesnpf aémlthyrmnsm arg prefaablyiysed amdhe
cells ﬁ‘ed in sent _invent,jon a

confgal; c fkaae, CohaiinBy berfels GO g o4y B Fbile adhering
to EHP Qﬁot!tb%g | A n‘%?ﬁgiow%l?@ﬁnef Snay BELetid g?&win% or

al so | eprotozoalnsfar as t

livihg® indofloating Bt&ﬂﬂ 1hia geb@fuﬁdﬂ‘fdﬁeﬁtiatfddmeﬂhabn ahay be
Particularly, animl 1
differentiated cells. Conventional cells for gene introduction are

'pre%%zgggéﬁ séd34 44k an ‘fm?a(i%eﬂfsgmclﬂlfé eélis 1§bfdt@ﬂhfr3n9f

available from a public depository institution and preferably used.
Such cells are exemplified by mouse- or rat-derived cells such as
COP, L, C127, Sp2/0, NS-1, NIH3T3, ST2 etc., hamster-derived
cells such as BHK, CHO etc., monkey-derived cells such as COS1,
CO0S83, C087, CV1, Vero etc., human-derived cells such as HelLa,

293 etc., and insect-derived cells such as Sf9, $f21, High Five etc.

- In the cell microchip of the present invention, not only cells but

also proteins and nucleic acids may be present.

The cells can be cultured in the cell microchip in a medium
and an environment suitable for the cells. It is particularly
convenient that the plastic substrate is epoxy resin because of high
affiﬁity for the cells. By culturing the ceils, the cells can be
proliferated as a single layer along the micro flow channel.

For example, a method of culturing mammalian cells in the

cell microchip involves culturing the cells in a.lc_ommercial medium
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cells applied widely to various neasurenent nethods
are preferably used. The animal cells include cells
isolated from various animal tissues, sub-cultured
cells, established cells, germ cells (ovum and
sperm, enbryonic stemcells, somatic stemcells 5 and
nerve cells. For use in a nmethod for diagnosing,
preventing or treating human di seases, hunan-derived

supRleeB AR RSB i Acee ] CATBNE 1er bRk S i 5%
cd&aﬁhaéi- HM:hint}?CGIn ¢higeakBeh chIFRevtaiNhift nidd@iaa ﬂn%.y

erived from pat hol ogi cal ti Ssues of a patient are
be injekteckfiosn thedtop \oadsikieoof bhe sthrt poiot of dthe flowsane
person or cells deriyved ,fromnormal, tissues of,

chaape By Beingf g micIopinstte 0f admigreRyTings, ip frder to

Y4

i SRR TS BoBiath OFL It MR R, Al liod fo

ex@Eaﬁgiﬂ tHe Glediufi during tiltiré ihtRAlds g meehoed ﬁhﬁ!rem
be undifferentiated cells, or may be 15 differentiated

~ the shediumoin the imicto flow chiamneldscpartialy wliscbarged by a

S ot 5Lt Yo

me&%“ﬁt%ﬁ%w et c. a?rvater-dm ri vgégggc %hz i«ﬁghragg

- by BHaictdiP1ah. or thekike dm:ungobwlthh-e. sin ItheScaﬁﬁSbf azd

C0S33C0Ss7, CV1, Vero etc. human-deri ved cells such as
immpersion 1pethod wherein aseuktuge dishchavingasize epough to

oG Beindatd she PO et fs il % & Retiiphl fnd

th@%cﬁ@% tﬁe ?’E“%‘ﬁ* REMHFSRY in'BRe qabk&uﬁﬁeo bﬁuture

ure e cell"mcrochip in a nedium 25 and

= celﬁ;\/itrmmmhheﬁessafy tofexrchdmge thesmeldiuns withta nelwar I y

conveni ent that the plastic substrate is epoxy resin
megd¥ilyse of high affinity for the cells. By culturing

e i gk, 6 . SRR S5 bR &

- usul AW Gdeldin RUIFRIRY 1R c@ﬂ|s| But Alsd'Solutions such as

a serum-free medium, physiological saline and a phosphate buffer
used for temporary storage of cells. | |

Hereinafter, a method of assaying the action of a chemical
on cells by using the cell microchip shown in Fig. 1 is described in
detail.

In the method of assaying the action of a chemical on cells

by using a cell microchip comprising a plastic substrate 1 provided

thereon with a flow channel (A) 3, a flow channel (B) 4, a flow
channel (C) 5 into which the flow channel (A) 3 and flow channel (B}

4 are merged, and a micro flow channel 2 having a 3-pronged

. junction 6 composed of the above 3 flow channels, one of the flow

- 30

channel (A) 3 or the flow channel (B) 4 is filled with a medium to

~allow cells to grow or live therein, while a solution contfaining a
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30. cell mcrochip involves culturing the cells in a.
comrerci al nmedium 19 supplenmented with serumin a cell
culture incubator (377Cin 5% C02 under humdity). In
this case, a cell-containing mediummay be injected
fromthe top or side of the start point of the flow
channel by using e.g. a mcropipette or a

m cro-syringe in order to 5 introduce the cells into

chTteSlc‘qu Qnﬁé&@&mﬁhe Eiﬁa B BSHtéﬁf 5]18’&91‘?@:9&5&?%&?

ng cu rein es a wherein

thewsbllgn in the nicro flow channel is partially

di schar ged ette or a mcro-syringe and

b m cr opi [
t henCaxdtipe néﬁhedce/us in & wnehannel (A} Smnﬂ%rm@hannel
(B335 i oRedT {fie FRGR8er deseriiof mhoveas i Safls uded
wed FRRIOHBy O MR BB Gl Br e

.lim‘an-ly in resingle dagter tihethé floav ehanfirel @ioe Bellsidre

immersed in the nmediumto culture <cells, it is not

coptaeted,With @hwehaﬁy@a!ﬁentemmg gplutignriajected into the
h ,nvention includes
°t€§? f%’ﬁ} fﬁg%n(r?é tﬁ;} %tﬁpgﬁ:ﬁ%g the cells
chbﬂhcal&aniaiﬁﬂg)aamish ﬁﬁ:luae§ efmﬁa&?gﬁew ﬁmthod of
physi ol ogi cal saline and a hosphate buf used f
injeeting thy solutioge fimctié topZﬁ- siclecofitheastart lminhmf the

of assa |ng the actiqgn of, a chemcal, on cells by
flogs¢ @nPﬁé FNping Er@éﬁ#’@’ﬂ%ﬁh or g PF’Q"'OISY%‘%%# fed .

mdo 5t by B SFHIH 8' SOTM AR 1A i

the YR, | Inehis @Ju?éttlfe %ﬁ*éiﬁ{c@lﬁzdnﬂ%'iﬁi/ng %lut?ﬁrl E@f eon
with a flow channel (A 3, a flow channel (B)

preﬂecablyhamedl c(.ltgufe mﬁdmnntorwhhehfd pmedhtemnﬁned) 3
co%ﬂgn,{;@% ;n:g:aAfwg%e ed” ‘I‘hgl rc%r?targtcé tlfule ow
chemical with the cells is preferably the contact of the chemical
with outermost one cell, and the point of this contact is preferably
at the 3-pronged junction 6. The medium and the
chemical-containing solution is passed in the direction of the flow
channel (C) 5, and finally discharged from the measurement
system.

When the cell microchip which fcrmed multiple flow
channels as shown in Fig. 2 is used, the action of a chemical on

cells can be examined plural times by using one chip, and this cell

microchip is preferable in such assays. In this case, the same kind

~ of cells can be used to increase the number of samples (nk number),

or the same kind of cells can be used to examine the action of
various kinds of chemicals at various concentrations

simultaneously, or the action of one kind of cnemical on d1fferent

- kinds of cells can be simultaneously examined. When different
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junction 6 conposed of the above 3 flow channels, one
of the flow channel (A) 3 or the flow channel (B) 4
isfidled with a nediumto .30 allow cells to grow or
live therein, while a solution containing a 20
chemcal is injected into the other to contact the
chemcal with the cells. Culture of the cells in the
fl ow channel (A) 3 or flow channel (B) 4 is carried

. OUt | d i bed . JIh I 5
eisiffs o Bell ath JoEHl. SEEHITHCORERh ST AR PropSfiive
! . . . ool e | i th
coffigl ofilé B prefbly Ul o R SoRUAL W he
cherficjudging theiacgicwlofta chenmjcnd tox celiisp foh example in

flQw channel . The method of injecti na thg
examdning thephemical resistanes afihe gells, thpse,calls pot,y

resTFAIG IS the b dpihl M Gsiter Rejr Gl ar Rl
vicin{by 6P RhEGuRtion B, Phesé WellOfesiBthit to®HeO6heinical
passing the solution at a lowrate with a mcro punp

wild contimueitioegrow inhthe flse channel€l)i S ais-a proliferating
solution is preferably a cell culture nediumto which
channebdet er ni ned 15 concentration of a chemical was

add h : i ' _ j

pr cr ety §rdipEh T LY ebllf ip A EAleeH, Wnocher fho Selfy
areCalve Vr deaddsijadged by dbserbhtiotindlr 4 mivrokeopel y In

at the 3-pronged lJnunctl on 6. The nedium and the

thisnase; ainlycomaicelhgontactedwith theschemicalipontaining
directi f.the flaw 20, ch I, (O 5 dfinal |

soliptith in s TiGIRTERf iyt beiech G Rw fhadae!

R

tinfekbgubed for fudgmesd, pl ural times by using one chip,
and this cell 25 microchip is preferable in such )
assdbke present inyension e characteriged in that the chemical

concentration of the chemical-containing solution can be changed

to be higher even after the chemical-containing solution is
contacted with cells. Specifically, when the chemical-containing
solution is to be injected into the flow channel (A) 3, a branch
leading to the flow channel (A) 3 is fabricated, and the solution
containing a chemical at higher concentration can be injected into
the branch to increase the chemical concentration of the
chemical-containing solution to be contacted with the cells. The
concentration of the chemicél to be contacted with the cells can be
determined by previously preparing a calibration curve by laser
colorimetry and measuring the chemical-containing solution in the
vicinity of the junction 6 by laser colorimetry.

Since the chemical concentration of the

chemical-containing solution can thus be continuously increased

_even after contacting with the cells, the method is efficient
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of cells can be used to increase the nunber of sanples
(nk nunber), or the sane kind of cells can be used to
exam ne the action of various kinds of chem cals at
vari ous concentrations sinultaneously, or the action
of one kind of chemcal on different .30 kinds of
cells can be sinultaneously exam ned. \Wen different
21 kinds of cells are used, negative control cells

.and/ or positiv contrgl. cells r ef er,ab) sed as
wi t ascespity) for myrﬂﬁf?wlaetqaéﬁgpeﬁsene ¢ a-pgonged

i o SR AL solyclop

cohfainifgGd eNepiicalidt higlidd 8aheehbfitiofll OWdtordihsly, the
vicinity of the junction 6. Those cells resistant to

threshaldevdlugl of chemicelresistansegobvhe eellscas the subject of
h I (O 5 i ti h ... \Wh . h

o SRR by bl b ol PR SR

co%&éﬂ&ﬁﬁoﬂeﬁ?tr#é{: B9 ﬁﬁﬂﬁts'oi’ﬂﬁﬁﬁd@énathus be

croscope. IS case, only one ce cont act ed

~ suithbly changedjithal sshitiahrcowtaindhgla chemicabat\d vanying

of the junction between the flow channel (A) 3 and

concentrationaan be cponfacted with thesame eelleinong) t he

t] ired for judgnemt. 15 T t.] '
measuzpmeht EVseart +hd HH Beisedyeniially SEinifdr AW BHn the
solfitidl Gomtathiif acoii Mpal L Wyaky ik CHlcORLANOATY O

I gher ev after e chemc ont ai ni ng sol ution
contacted witle ¢elistin onkl meaSprenientibyytemh anstepwise
chem cal -containing solution is to be injected into

- inargase|isthe sencentrgtion of prehemical, stanting from i

e SRSt A B BBl

prefek&blecfor thE acci®aly BEthé @ontentiation \6f ehem cal

concentration of the chem cal-containing solution to
chémicahtentaihinig sohitionand frdhea cellular biological

viewpoint.

The micro flow channel used in the assay method of the
present invention is not limited to a micro flow channel having a
3-pronged junction, and may have a junction having 3 or more flow
channels merged into one flow channel. In this case, the width of
each flow channel is preferably the same. For example when the
flow channels (A), (B) and (C} are merged into a flow channel (D},
different kinds of cells can be proliferated in the flow channels (A),
(B) and (C) respectively and then contacted with one another at the
point of intersection of the flow channels (A), (B) and (C) to detect a
signal generated upon interaction of these cells. The signal

includes, but is not limited to, a ligand, a cytokine, a growth factor

~or a change in potential on a cell membrane.

Examples
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concentration of the chemcal to be contacted with the
cells can be 25 determ ned by previously preparing a
calibration curve by laser colorinetry and neasuring
t he chemical -containing solution in the vicinity of
the junction 6 by laser colorinetry. Since the

chem cal concentration of the chem cal-containing

sol ution can thus be continuously increased 3 0 even

ft tactl wWith th | th thod.. J
of {1 HeEeimadier, the prontRt iSreptiag 15 gSsrORerbE sefirance
I
to e ERLLRIEE, DIE ALTPANAR ivsition RSCHIARed) the
Exaheplefsal at hi gher concentration. Accordingly, the

threshol d val ue of chem cal resistance of the cells as
Exampleybj ect of 5 neasurenent can be easily deternined.

chor s BUBAFAT oo (aRPE BR ‘Rdlnth sBip abitins hppematen

Vof SRRy dytohekyl hﬂ@tlﬁ?ﬂb%-@ﬂb@xyacﬁéﬁméﬁn@bai‘boxylate

varying~ concentration can be“contacted with the sane
repreiseated hynthe ralramieakformyta dy k28! paats lof
Iy exa ed. Wen the | o solution ontalnln

m Sm&;ﬁe yda?platﬂ]aﬂm@hx Fidenrepresshted by g a%h%'auc
forthiith 568 75/ &E%E‘Feﬁgfﬁﬁ& 13%1?6 oﬁnﬁh%’wg

increase’in e concentratio emn cal | ng
phéspHRoPodRBlivALS) 2. 2B pairts of glﬁeeﬁli*ﬁﬂhﬂah Ot part oy
concentration, is preferable for the accuracy of the
silicomeesarfactant serehmixedcaader sitinying Lorpreparel aniepoxy
and froma cellular biological viewoint. The nmicro
resppowlg el used in the assay nethod of the present
invention is not limted to a mcro How channel having
a 3-pronged junction, and may have a junction having

(Chieicaiofcrnah V10 channel's mer ged into one flow

channel. In this case, the width of each flow channel
is preferably the sane. For. exanple when the
Ha ”
C—0—C
o 0

{Chemical formula 2)

n
C\\\o
e

|

0

CHy————

(Chemical formula 3)
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fl ow channels (A), (B) and (C) are nerged into a flow
channel (D), different kinds of cells can be
proliferated in the flow channels (A), (B) and (C
respectively and then contacted with one another at
the .25 point of intersection of the flow channels
(A, (B) and (C) to detect a signal generated upon
interaction of these cells. The signal includes, but
i s not I|n1tgd to, a ligand, a cytokine, a growth
factor or & change in potential on a cell nenbrane. 3

(CAEXamlopR 23 . Hereinafter, the present invention is
descri bed reference to the Exanpl es, but the
present invention is not limted to the Exanples.
Exanple 1 5 One hundred parts (parts by weight; this
applies hereinafter) of 3,4-epoxycycl ohexyl

rret %k gh gnf-g %f’ %ﬁ’h%ﬁq%ﬁ%&@Bg%yA%ﬁaté ?'%?éseéﬁt%qi by

chaﬁhmﬂ Hrsﬁﬂmﬂ [ phitdMéfe WY dpplied BRLESE atﬂinbys kbéel

chemcal fornmula 2, 3.75 par of tetra-n-b

' endl&mphdtl hynoasbmg at layrunmrpg\ spphdrqﬂomlménnp ,2aad then

rts of glycerin and part of a, silicone
it b

a“’s iedtoNapREize thedal ‘Eﬁl’a‘é’r a§fi| G yonging a Uy, curing
apfERihe & Tofi Qe Bond WV 60 ¢ BeBickedtn,, Togp,
the époxy resin solution was applied through a die at 0.3 m/min.
onto the hard coat layer by casting, and cured it by heating with a
heating apparatus to form an epoxy resin layer of 400 um in

thickness.

{Chemical formula 4)

CHy
cE> CHz 0—CO—- C""CHz

R
- H
0NN _0 R:——(CHZ)S—NH—C—O-(IzH
\r \r CH;~0—CO-C=CH,
CH,

-~ “~

A laminate comprising the hard coat layer and the epoxy
resin layer was removed from the endless belt and then subjected
to post-curing by leaving it at 180°C for 1 hour on a glass plate in

an atmosphere where the concentration of oxygen had been

reduced to 0.5% by flushing with nitrogen. The laminate after

curing was cut in dimensions of 25 mm in length and 75 mm in

width, to give an epoxy substrate for cell microchip.

A chart of the light transmittance of this epoxy substrate, as

measured in the side of the epoxy resin layer, is shown in Fig. 3.
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(CAH9) 4P+( C2H50) 2P( First, a 17 wt % sol uti on of
urethane acrylate represented by chemcal fornula 4
in toluene was applied onto a stainless steel 5

endl ess belt by casting at a running speed of 0.3
mmn., and then air-dried to vaporize the tol uene,
and cured it by using a UV curing apparatus to forma
hard coat layer of 2 pmin thickness. Then, the epoxy

. Lut i . . 3 0

THEAFAR A IES IR il 1S o oD el nm

onhigddd hadd'éddx Rayed 4wdi0.80nAPBA Bheé e poky f’éﬂhﬂ&fy@EPXWith
resin layer of 400 min thickness. (Chem cal fornmula

respeai-Bo the phase diffmm%BndN;df(the epoXxg subistirale, thhe

.. -0 CH -O C=CH2 CH3 A ' I, S .
in-plage ghass djerence RS QrRaym, A Fhe Aiaee, AP kRRR IR
thféﬁﬂﬁé&“&ire%@ﬂé{&ﬁﬁtﬁf%sﬁ?@ g%ﬂ‘xe” subjected to

post-curi ng eavl ng 180C for 1 hour on a

gl asUs@eKrP extinfir SR difvidpes avavel heof 248 Am
of oxygen had been 20 reduced to 0.5% by flushing with

- (mapufagturedrhy Lambea Rhysias, Ingu)islasesclight was then

fociapel ER s, pgle OF 5wt i af inteRsin Pl 1 480 ¢mpn
thd Barkior ek opibky 85 Byt kAR SN HIPAE o ASanning

nmeasured I n the si'de of tHe epoxy resin layer, is
spedof 120 hirg/séc., 3hdiubys thé agsoxy wgbite kiydiRaas fabricated

to ;.‘e;éca{ ingfgrouﬁg%rr cilléu?nzl ggos%xgi 11110 Frllén 4, to give a cell
microchip. The depth of the micro flow channel in this case was
30 um, and the cross-section was trapezoidal. The haze value of
the cell microchip was 0.5% in both the micro flow channel and

the substrate.

Example 2

A cell microchip was obtained by fabriéating the micro flow
channel shown in Fig. 4 in the same manner as in Example 1
except that in the step of fabricating the micro flow channel, a
laser light from a KrF excimer laser having a wavelength of 248 nm
(manufactured by Lambda Physics, Inc.) was focused with an angle
of 50 pm and an intensity of 1.28 J/cm? on the surface of the
epoxy resin layer and scanned twice at a scanning speed of 120
pm/sec. The depth of the micro flow channel in this case was 60

yim-, and the cross-section was trapezoidal. The haze value of the

- cell microchip was 0.5% in both the micro flow channel and the

substrate,

Example 3
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on the hard coat layer and 0.5 nmon the epoxy resin
layer. Wth respect to the phase difference (And) of
the epoxy substrate, the in-plane phase difference
was 0.5 nm and the phase difference in 5 thickness
direction (Rth) was 20 nm Using a KrF exciner |aser
havi ng a wavel ength of 248 nm (manufactured by Lanbda
Physics, Inc.), a laser |ight was then focused Wi th

he. S dhickpRiE Wad BpeALipd uy pfhindatibe s e fow

chahn®l SAHE BEm ntRAAEr A I Exinsfle 1 é’mﬁ![ﬂ.bi!hibﬁ laser
epoxy resin |ayer was fabricated "to have a mcro flow

light fmoot acKrEexeinier Kser Having giwavelec:gtlh ofi2diSonim p.
bRt b LS B S s ot 30K s
or $8 45 B, M3aFEBH) 4 128832 0 1o o4 4 pare

coﬁe ldyéd ahdcsednned ciiehl st&(nﬁﬂ%] spakdner lho iinYsec.

flow channel shown in Fig. 4 in e same nmanner as in
Thedepthe of the meptﬂQWa:hamehm ihﬁ) cake ks G@pm;gand

end 5o 2P Bt A A sabd RS S

Y
i FOPy et 0 5% #E%%‘S“%‘E‘f?n %ﬂéﬁ'%a*ﬁ?‘ %ﬁg”ﬁﬁ'?m
substrabe, surface of the epoxy resin Iayer and scanned
twi ce at a scanni ng speed of 120 25 nisec. The depth
of the mcro flow channel in this case was 60 gm and
the créss section was trapezoidal. The haze val ue of
m crochip was 0.5% in both the mcro flow
cha
i c%%.%‘i%ﬁigfgkﬁéﬁ‘%b@?géﬁ EARRR P s Bep to
examine the action of d-aminolevulinic acid (5ALA) on rat breast

cancer cell MTF7 according to a method described in Journal of
Japan Society for Laser Surgery and Medicine, Vol. 17, No. 1, pp.
1-10 (1996).

MTF7 was provided by Dr. Stephan P. Tomasovic, M. D
Anderson Cancer Center, Texas State University, US. MTF7 was
proliferated in an o-MEM medium (Sigma Corporation)
supplemented with 10% fetal calf serum (FCS) in an incubator for
cell culture (37°C in 5% CO: under humidity).

The cell microchip (Fig. 4} prepared in Example 1 was placed

in a 90 mm¢ Petri dish, and the flow channel (A) 33, flow channel

(B) 34 and flow channel (C) 35 were filled with the above medium.
Then, MTF7 was inoculated via a micropipette into a liquid

reservoir 37 of the flow channel (A) 33, and the medium was added

- to the Petri dish until the cell microchip was covered with the

medium. The MTF7 cells were proliferated linearly along the flow

channel (A} 33 in the incubator, and culture was continued until
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channel in the same manner as in Exanple 1 except that
a laser light froma KrF exciner |aser having a

wavel engt h of 248 nm (manufactured by Lanbda Physi cs,
Inc.) was focused wth an angle 5 of 50 m and an
intensity of 1.28 J/cn2 on t-he surface of the hard
coat- | ayer and scanned once at a scanning speed of 120
pnisec The depth of the mcro flow channel in this

eSS i AR RO, . 2570
bot f :
o ey e 8 g e

profifstated wa@afeﬁeoim fésin the Fetsi disk\oanduteaborei d
(5ALA) on rat breast 15 cancer cell MIF7 according to

mediyan fwas dajentededia 4 mmnungp inte thestiguid reservoir 37
S , 1

of the digw qhanteblA), 35, phdiwpjicine aboyemestivh cartiptfine

satie tpppfiiHeesii by SHmah iprafiiay 3%%?%%%: b

coh&egtrations (25} i30)) 160pR0O=NHstDOg) M) %vhstinjecte!d into
serum (FCS) in an incubator for cell culture 37C in

hediquid gesesvoi B d@f yl,!e thow channel; (B)o34; phe mells were

oo BESRY ded X ReAntR il AR Dod faliRed Wiekctd

| m&ﬁ)at%‘ﬂ' anghéh Rhe baﬁ N"%é(ﬁuﬁétﬂﬁf Qﬁfivhkeﬁlrduitalie&fw:th an

above medium  Then, Was I noculated via a
Arionrlasepatt488 mm (&dndibiah*r%ﬂrpﬁ),reﬂismbn b€ flow

channel (A) 33, and the di um was added .,to the Pet,H1
flugrescenes Was abserved iadssa ws:esvspe'auﬁmpqnfe e
ool S0 wlish DAE SAEAConlBhie SUARLA, Bld ABERCS,

injéBted enhitted WS Mskdseeadeunti| 27

When culture of the cells after irradiation with the laser was

further continued and observed with time under a microscope, the
cells emitting fluorescence terminated their growth and fell
eventually into death, whereas the MTF7 cells proliferated in the

S5ALA-free medium continued to proliferate along the flow channel

(C) 35.
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the cells reached the 3-pronged junction 36. Then, the
cell mcrochip wherein the MIF7 cells had been
proliferated was renoved fromthe Petri dish, and the
above mediumwas injected via a mcro punp into the
liquid reservoir 37 5 of the flow channel (A) 33, and
whil e the above nedi um contai ning SALA (manufactured
by Sigma Corporation) at various concentrations (25,

50, 100, 200 and 400 g/ injected into the
liquid reservoir 37 of ﬂ%% channel (B) 34, the
cel | g, Wetdl Mo cEWiPriding & H18SGRGIHLEratOWItich a
equi pped (\'/qvlltlﬂ thg 1g I nc batog %en t he 3-pronged
microdlowrcldmnekis foraéedtthereionh an Ar ion | aser at

488 nm (condition: 200 W, em ssion of fluorescence
was observed under a fluorescence m croscope. The

boer | A-SeH SRR AS PR e s afe i

. cr?"/\dﬁs-éék?ﬁoﬁfof e GRid> AbWEEhRhIRYiidlde@tariilns, eidgaTar,

urther continued and observed with'tine under a
circulan wvaleor alwossaldetienal shapefthereofcence
term nated their growth and fell eventually into
death, whereas the MIF7 cells proliferated in the

SL ! AT )RR URE BRI 2, YfpRoiaE tong

or BherPeide ot (HiAMmieter dfithAsbidsss886tiod of theGhicrdiflw

flow channel is formed thereon. 5 2. The cell
chanpebithRptwr20@ dimg to claim 1, wherein a

cross-section of the mcro flow channel is

rectangul ar, triangular, «circular, oval or a

Crosg-s [ . s

ook Thkl Sl miiAhip Mddhiding & Gnfhe BIGIARASL to 3,
whekeih ¢hamicro flow Bhatimd shae 6hieodr @hotd gunttions, | ow

5. The cell microchip according to claim 4, wherein the

junction is a 3-pronged junction composed of a flow channel (A), a

) flow channel (B) and a flow channel {C).

6. The cell microchip according to any one of claims 1 to 5,
wherein the micro flow channel constitutes one measurement
system using cells, and multiple measurement systems are formed

on the plastic substrate.

7. The cell microchip according to any one of claims 1 to 6,

-wherein the plastic substrate is formed from an epoxy resin.

8. The cell microchip according to any one of claims 1 to 7,

which has a haze value of 10% or less.
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channel is 2 to 200 ~tm 4. The cell mcrochip
according to any one of clains 1 to 3, wherein the

m cro How channel has one or nore junctions. 15 5. The
cell mcrochip according to claim4,, wherein the
junction is a 3-pronged junction conposed of a flow
channel (A), a now channel (B) and a fl ow channel
(C. 20 6. The cell mcrochip according to any one of

Consd t s oRamfREieid MG s Y R M etaims  to 8,

- whith!h®$ & HERE ¢RI tEURdEOF 88% dioBye, on the

plastic substrate. 25 7. The cell mcrochip according
to any one of clainms 1 to 6, wherein the plastic
substrate is forped froman epoxy resin_. 8. The cell |
ni cr 58hi A methad HS meagpremsatgsingcells, Wmcﬁ,compnses
j I «10% 0 :

ustll fhle X Spfi302HIE atSeail elhnp B ofichind1 1
which has a light 'transmttance of 88%or nore. 10. A
met hod of measurement using cells, which conprises
usi nhlt hé bislpgitalrassaypmethodi whickh compuoisesaising the

laijnms 1 .to 9. 11. bi ol ogi cal_. assa t hod, which

celf shifrachinaserrding touany Gne Afaasts L d0®ng 1o any
one of clains | to 9. 10 12. A nethod of assaying the
action of a chemical on cells by using a cell

m crp2hi B ethoidofaksaping ehealctidn, ofta icdhetnididroecells
(B), a flow channel (C) into which the flow channels

by msjngraicel) mierochipr yherein@ fow chanmel(Adnaflaw channel
(B)¢ B P Shrnhel EE s Fitichtné Yl ehatels |y ol [B) are
megggab ati'R'thiéro floW CRAnH¥ Rivinifa d-plofBel furctidn

composed of the three flow channels are formed on a plastic

. substrate, which comprises filling one of the flow channels (A} and

(B) with a medium to allow cells to grow or live therein, and
injecting a chemical-containing solution into the other to contact

the chemical with the cells, wherein the flow channel (C) is a

‘passage of the medium or solution or a zone for assaying the action

of the chemical.

13. The method of assaying the action of a chemical

according to claim 12, wherein the contact of the cells with the

- chemical is carried out at the 3-pronged junction.

14, The method of assaying the action of a chemical
according to claim 12 or 13, wherein the cells, starting from one or

more cells, grow or live linearly in a single layer in the flow

- channel (A) or (B) that is a flow channel for proliferating or

surviving the cells.
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(B) with a nediumto allow cells to grow or |ive
therein, and injecting a chem cal-containing solution
into the other to contact the chemical with the
cells, wherein the flow channel (C) is a passage of
the medi um or solution or a zone for assaying the
action 20 of the chemcal. 13. The nethod of assaying
the action of a chem cal according to claim 12,
wherein the contact of the cells with the chemical is
carried out at the 3-pronged junction. 25 14. The
met h?s OIS PRYEHIM OTURA ?mg the é’cﬁBﬁ%Fﬁ'ch@ﬁﬁ&iﬁ' ng
to claim12 or 13, wherei e cells, starting from
‘acoording torany onkl of cluinvs 42 to 14, whereinythe actiomgifea
layer in the flow channel (A)_or (B) that is a flqQw
chemiead ion gellp s axaminedguere than enreoihyy “Fh’ég@eF?'g

e Aot D 5 WAl gon o

pla¥teé uBstifteact ion of a chemcal on cells is exani ned
nore than once by using a cell 5 mcrochip having

multiple mcro flow channels formed on the plastic
substrate. 31
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