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PCTI JP2004/ 001941 1 M CRO CHAMBER PROCESSI NG

APPARATUS FOR CELL CULTURE AND METHOD Field of the
PCTYIP2001i00M951 The present invantion relates to a

m cr o- chanber processing apparatus and a

m cr o- chanber processing nethod useful for the culture

of cells. Prior Art Up to date, for the observation of

a change in state of cells and a response 10 to

chem cMIABEnCHAMRERIROSESSING ABPABNTINS (ROR CELL

observe the averagg _val £ val ues of a cell
popul ation on the@%ﬁﬁ%ﬁ%@ﬁ\ggﬁﬁs& a property of
one cell. However, actually, it is seldomthat cells
synchroni ze in their cell cycles in a group of them
Fieldwf thadhveetibnr at her devel ops a protein in a different

lyrcl e. In order to solve these problens, a technique
&g a%esantayn&ﬁmﬁ@wl%t@mt@r@ nwr@ﬁb@@c&@r RHogesipg apparatus

and oY PR B MR el & Bl o

was a possibility that a dlfference i n devel opnent of
a protein is caused by a difference in gene of each
_IEEEQL deri ved before culture. Actually, when analyzing

t { at
ol FEitte. dor Erd FRRTVRRG LR otiddein ke pbre T agesponse
to cﬁé:?iii@él@f‘éen%g 8fc. 9¢ Q@II@' it'iRSRANPES ROSSRIFEInRYavRrage value of

s reaction nmechanismitself or whether it iIs
somedearalues] of aaml]ap(cplﬂhémamthm asshiptionathatst ima property of one

di erence ene i nf or mat For i he sane
cell. Jé@&fﬁyer vﬁtha gsﬁelétsef(ime t |CPH§§YWﬁM§Z%| ip theiy qell cycles

o o, ) S0, IO g A v

In opfleds Bobed i;hém:pbtﬂﬂenis laSteg By wd |s)zlch als atﬂytnuhmhcfdsomlture
- one 25 conpletely identical cell. Further, fromthg
proceggt etchhag heer devel Pmﬁ t yH@gre@fer begauset peltured galls yare not

derlg(g% l | >’ 03633{%%)%1@% Qgtlg?l ?ﬁ%b%hésol v uné)%sgfblhty that a

dlfféi@ﬁ&@hﬂﬂ ddveldpinse o4 gaoﬂemn ideausdd By méﬁceﬁfn ?ene of each
cell, and the other being provided by the physica

cell denivadtbeforst omlénre el Astually, whent avalkyizing bee aeodtis phresponses
o abond s b 5 e LRI S g 0 g
of géﬁbl%l %éﬁbﬁses possessed by a cell’s reaction mechanism 1itself or whether
it is derived from a difference in cell (that is, a difference in gene information).
For the same re_ﬁsons, with respect to cell lines it was difficult to clarify '
whether the reproducibility of responses to irritation fluctuates due to a
difference in gené of each cell because it is generally not cultured from one
éompletely identical cell. Further, from the fact that there are two types of
irritation (signal) to cells, i.e., one being given by the amounts of signal
substance, nutriment and dissolved gas contained in a solution in the
circumference of a cell, and the other being provided by the physical contact
between cells, it was the circumstance that it is _difﬁcult to judge .its
fluctuation.

On the other hand, heretofore, when cells are to be observed in a study

field of biotechnology, it is common either to observe them by removing a
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field of biotechnology, it is comon either to observe
them by renoving a PCT/JP2004/ 001941 2 portion of a

- PCT8PRo@rom@4cul tured in a | arge culture vessel and

setting it on a mcroscope, or to conduct the

observation with a m croscope by enclosing the entire

m croscope with a plastic container to control the

tenperature and then placing another snall container
porinonhifna tdedl grciposulterethdera ldegecoultund vefsdd xat Betting it on a

di oxi de concentration and hum di t%it Then, it is

micHRRORReAT 18 ORAHSHFae opprrvadion with arwidsseaneoby winclpsing the
entﬂ'@%f&})géﬂ'p% withy Pﬂ{ktmdrﬁaﬁ{grttﬂrdoﬁgr %e%ep@b%ﬁﬁ%% and then

the solutron conditions are naintai n cons

plag@xgnphethdrhemall asetaingyr afighfi then@mdlban?l nadetittheebdntrol of
condi tions constant by means of a_nmechanismwherein a

carkon digwde rgnpenipabparandhunpdiivd dhend dhvisdesignpe tmosxchange
a cuy umrel at,,ve to, the s
the S0 leufe A0 TbHP R, b ik splak, WS Gt cells
Wh@%ﬁy&%%o@ﬁtlbﬁ%oﬁéﬁ%ﬂM&thﬁhn@riﬂe@ chEMant! OWBF exhh@le, there
the | ower end edge thereof in such a manner that wheén
are| a preseemgdsmagntaining am:melneve(mdmm@el ctmséanbdmmw@s of a
f.ed,. while when i.t reases to th her

et hEar B & BB CRg i e es STpadrpad dowiiward the
lewﬂﬂﬂ'ld Eﬁft'u?@ et rdR tieSo! QRUEGhED BPb)baEl%' material between a

961), and a process of maintalning the nutrient
leveddmgilmr dghanofheauppukt end ethssef thonmsanhabyrialnand td hgfel lower
in.a culture.v sseth?@one end _of each of _.an inlet tub

than fhe; lowesqend wdeg thereodim: sheh acamanner fhat (rher i fla?r@ases to
the \15'031%? Ileveqna lﬁ#lﬁ% [f)og@ﬁmg Q% £l %ﬂﬁé gilrﬂtgn & ﬁtﬁlr%é[geg to the higher
me cu upe or

um from ture vessdl a gas
leval p msrmnltuaé imgdaugais dchbegedJ &]!mmml Paténty agpdicatiohhPublic

EK M\g/nerel n the inlet tube, the outlet tube and

Dlsﬁlﬁéwg@a pkinid Heie10710PEEY and atm@pessx e%mtlweleeﬁhe inutrient
con%itgcﬁ'ﬁ ?ft C ﬁﬁdrl{atﬁr?s,ggf}ﬁc{o eve %r e | n gu é.{rs voessel one end
of eABRlof Gaf irﬁ@t bubd sy iﬂtﬁ&dnﬁﬁﬂg Y ﬁéﬂe@mumHﬁbdﬁnﬂﬁ% €he culture

However, in either of these inventions, a technique is
vessadt an kondlat twherfer dischhrsingra celihreinealivk frem the culture vessel
contro{l | ngothe sol ution environ

andg Bt ehe i At Be h b TPEOR Soth Eniues vessel with a

| puntﬁ‘é‘,cﬁhgiélﬁl the 1‘fﬁetsﬁib‘ée@hé B&BIst reae@ Ly @Bk e m\éeﬂe oaqded on

nique of selecting a specific new ohe cel
theanaspettive cogdbitdimnwitdeh filter for qaeeniing,tha 1ntrus1on of bacilli

tech whe wh b ' [ t
intcbﬁw gmﬁg%wegﬁiéﬁ gp%pésre }C’)atse%:vjlkg lication PUﬁ)Tlc BISC os{u(')en (Kokai)

Hei 8-172956). However, in either of these inventions, a technique is not

known wherein ceils are cultured while controlling the solution environment of

a cell to be cultured and the physical contact between cells.
Accordingly, we solved these problems, and invented a technique of
selecting a specific new one cell only and culturing the one cell as a cell line, a

technique wherein, when observing cells, the solution environment conditions

 of the cells are controlled and the cell concentration in the vessel is maintained

constant, and a technigue of observing the culture while specifying interacting

~cells (Patent Application Public Disclosure (Japanese Patent Application

Public Disclosure (Kokai) 2002-153260). Further, we invented a



of the cells are controlled and the cell concentration

in the vessel is maintained 30 constant, and a

techni que of observing the culture while specifying

interacting cells (Patent Application Public

Di scl osure (Japanese Patent Application Public

Di scl osure (Kokai) 2002- 1%3260) Further, we invented

a 3 mcro-chanber for cell culture wherein the shape

of a cell culture vessel can be freely varied while
migtbichambeg Ceirl s detl t haltargwdRrdin e slaipedbfandlinvdtesvessel can

with a _convergent light (Patent Application
be @g:ebgggmgd;ggl@lg culbaiing €gHs 1ip the @g}qpegrajyatpﬁeand heated with a

f chanbers for

Conlvg ngﬁtu@ﬂt&fﬂ? plggl‘é%gé@ ? 24%@29 el ectrode array

base plates and physi cal barrl ers taking advantage of
a, m cr- roc si_ng technl que havi ng been devel oped by
Prople 0 DeySoived by theslovention — f abrication technique. In

O B thd grega%%ﬁsof%%rmhﬁ%egaﬁ& RIALERurel R'RYFssibld to make

sary to repeat conplicated steps su as

eIe¢trQ;ﬁﬁ ampobaseeplamscmmg)hyeltcal barriers cﬂakmg admﬁageebf a micro-

to sl ofate therei e.an
profeisfig foiiate « BNGRET hifhaleiondle Tt P4 @ ¢ appisconductor
fabﬁ@e&ﬁfxﬁté&ﬁhﬁue' In ﬂﬁﬁ:r % frb &k tandOmB U AR | bas@ plfts, tﬁﬂﬁvever it was
structure immediately before the cofmence of culture
necossameto mpeabcqmplwé@l sthps sicipas lighti sxposure, etchirxgu ets. of a clean

ece t,o.al ter fi.ne truct en
roof gt 1§ Rt pudly iiicrbarate fietein asHiabt Gl iprliens Raor o Bzinning
of BRNEUIAHOUSE SEIRC @@@b&ﬁn%ny lie vaRNditfien1ngo tsRApRY AR&SBieNGructure
position with visual ervation during processing. By

lmmgdlﬁtgly before theragenmende ofeaudivire pf eelks, tmprqyassethplsaa@ dwmg the

Cultli.lpf of ﬁ }\}érce llgI 0 l)rte\?s\%é ?ijxecsafﬁuc%ér%oiegﬁ@n on o aéélaglyr of cells,

andh eBbl 139) cmdlh:t ahe CaUiRNOEN tprbée@bing @hePEErRMIGE thePrdcessing
provide_a mcro-chanber array technique by which
POS}ttOIi wltbas%iabp@wtl%n ing preecssige| y, add an et ching
r
l?f %§ﬁ1§h %@Q ?@gétﬁ?al ?Ight%ﬁ]oﬁsfggﬁlee li/a% g?zﬂna o 1'}6 (ft\ﬁﬁ@gf nglfve cells,
a S(Iﬁ)fﬁaltfmai Ya gel-tike swdtagal)wHieh camibiereaking dtsbelveﬂ dycheanag with a
rocessg}g which were difficult in conventjonal
conyergept {g; cxpmple t%‘?ﬂﬁ‘ﬁl‘?@tsu dnEyY, PIRY iden@ maigro-chamber array
r I a I [
tect R bR whleR f s BRSNS, SRy i DS ads b GOHER process
depémdmg anhthe obhalvaamh ayighe smtmoﬁ eellnfand alsd itlis peossible to conduct

mat eri al
the contmuous processing while confirming the shape when processing, which were

difficult in conventional micro-fabrication technique using, as the raw material, hard
materials such as glasses, silicones, etc.

Means to Solve the Subject

The inventors have found that when a layer composed of a gel-like material
having absorbency at a specific wave length of visible or infrared regions is formed
on a base plate and this specific absorption wave length is then irradiated on the
resulting layer with the use of a light source of a monochromatic light, preferably a

laser, whereby a chamber of a desired shape



havi ng absorbency at a specific wave | ength of visible

or infrared regions is forned on a base plate and

this specific absorption wave length is then

irradiated on the resulting |layer with the use of a

l'i ght source of a nonochromatic light, preferably a

| aser, whereby a chanber of a desired shape 4 is

formed in the | ayer conpoS%d of a gel-like material,

then the resulting chanber is very suitable for cel

culture. The m cro-chanbers formed according to the
: e
s (REREE 3E R BRI AR R Bt oRlor B oS R ¥Rahber s
meaaﬁmﬁbébrmﬂhmﬂnméely bef ore the conmence of cel

culfure or during the culture of cells, it is

Jgﬁ? Brero-ehamphary Sprmadoacsosding te ﬁﬁefprfacqgﬁyg.a@aam@as or method

B 8 MR R Heffet
o R PR S ! AN nDec ERIATPAR Bl orb iEpbSE R Yossible
1m1ged1ailel)kbef0[mtl‘®rccmhmemﬂwoﬁeelhgﬂtm @r dating,th¢ 8ylthdesot cells, (2) it

et chin ble with a es | uti on pawer of . :
is %Oaal.bl&% RaipT 1 GRparon PS5 tigrIEak agurite taking
advah@Be JTUBR iAdrtAess LtBrk?éll’stMﬁletheCﬁ&E‘ a&hesuﬁén%ss tMRLIE) 0¥8S gel-like

formed only according to a conplicated process In
' maq@flﬂbﬁucélr aSSagar(J&t) etfi..c(30-the etebing spasaibldavithas r¢splution power of

o8, BN SRR MBS et

chafifi¢l] BIFE RilcIS Walb fasned @ﬂl?%@cér@ﬁ[@ toaa cdiiplicatéd SR@Ess i@ prior arts,
dry et chi ng apparatus, etc. i ke.” I n accordance

4) ertﬂﬁ) Hructyrss caspe easilyrfabtieatpd egbhmth Aveonyrgent tightrtype beating

ool 45 LS5 AT BLE5S hQeBBEL S, b g rom.
mamlgmegrgd@mwmﬁga ﬁt@xlsfbtﬁalaﬁdﬂﬁk@ro chanber conpri ses

no nore than one absor pt ion |ayer and at |east one
geln acepedaned ybs adinst agpegh of tha prosanteinvantion. there isayovided a
mlcl}(‘rf]‘“a%l%?l\st)erl Oﬁégé&ﬁg}%ﬂ;ﬂ gb(Qu?Pogt'n egtéu?t[ﬂré @(yrﬁﬁrlél %rrﬁmrg %ﬁflmber and

at leawviong light Gonge] ewetesin &bﬁbhﬁe{@cckhalnﬁbeﬂ@mhirﬁeﬁrm@ more than one
|nfrared regi sai d_absorption | ayer has

Pdaﬁé;ﬁnﬂrﬁtaﬁzaﬁ e 28} LR pamBesadonf el W maggsial or at least

v SRR SVAGL obSun oy L B Slad ST Wt on
tran€parent base piade slmlvatgeaommmmanechbssmedcgeh -Vikibée and infrared
regighs; BHGABIOTP P} 43Ea TRegPebedal b FISUM of Sblivied TRawma said gel-
llkegglﬁgé‘rml qgfih's & uéél gé?étle ?t dfd?élg stéﬁl%gt{t%&f }@%’i@h ! Iﬁ??é %1 a(ﬁgsolutlon
tempﬁraSa‘ﬂd)fa]kiKbdq:gre@ﬁl braless aaddolates shied hgefed| saidrgel- hke matenal
has absorbency at a specific wave length of visible or infrared region, said light
source has a monochromatic light at said specific wave length, and said light source
is disposed such that it irradiates on said absorption layer and /or said gel layer.

In accordance with a second aspect of the present invention, there is provided a
method for processing micro-chambers for cell culture which comprises the steps of:

prepéring a micro-chamber comprises no more than one absorption layer and at

least one gel layer composed of a gel-like material or at least two gel layers when no

absorption  layer is provided, in this order, laminated on a



In accordance with a second aspect of the present
invention, there is provided a nethod for processing
m cro-chanbers for cell culture which conprises the
steps of: preparing a mcro-chanber conprises no nore
than one absorption |ayergand at |east one gel |ayer
conposed of a gel-like material or at |east two gel

| ayers when no absorption layer is provided, in this

r.Lampated on a 5 transparent . base.pl at.e. havin
trar§pEiEhn DR S B B day P RUGREBR R iR RPisiiNd Wirared
regibagisaitbabsoaptibraRyer Rhd AFsdrbdRYy inagsiBReSF RERLYA tdion, said gel-
.. visible or infrared region, said gel- like material is
likej materigh|is dp 2 @chstaie gnrpemptamparpare,which has aagefedlissolution

i ut 4 reat yr f .0 r S .
tomBuRRfe BAA00 SGIPE A BeR pril PRl PRk BRI ] 31 eel-lke
matehsldrdsebsyrbency as pepedific waweelehgthosfhvisibledsinbtaeedregion, and

infrared region, and irradiating at |east one visjble
ot ITAAHEE edf ﬁ%éc‘ﬁ‘r‘bﬁﬁ%lb@’ 19t g HtTasRd  menogyesasic dight on the
Farl I i : ] : r -
s QBB e el Lk oo RS B o H0 e S ¥ sporein o
gel-free mogiar oftndesinekdtshage.t hi rd aspect of the present
izventi oa, there is provided a mitehod for culturi ngt .
cdl| acgnrdanes apith sa thisd, agpect Péntheopresenhdpngatios there is
pro&iﬂ%dsaeﬁfé@ﬂl?@?efs Chltufinyt @@1 %hi’gﬁj fo%gﬁﬁkg:s ainca%dﬁti&{% I!hteﬁ'{lethod
culture solution into~a forme region free froma ge
of theutrsvad@specBra step Resiajdachng ancelf and @s Dubwienglfign irto a formed
.shows .one enpodi nent of a m cro-chanber processing
regl%ﬁ'g?gqoggagg §19REC t o the present invention, wherein
reference nuneral s indicate those parts as foll ows;
. 100 a mcro-chanber for cell culture, 101: a base
Briep Dgsariptipnof theyRrawsiagr pti on | ayer, 103 a gel |ayer,

. 104, isible light for optical,observat.ion, 10 .
Fig. fofhods B sisbdPht of 8 aRguhtnir Ritee g Jopdraisyacconding
to thelpresait iowdntioal whensn rdRfence hudkir@stihditateaRdse Rﬂi@@ﬁs follows;

convergent light of a specific wave length, 111,112: a

100 giarmpisrochpmnber forgeedl cultuspt 1QF : a bapeplats, d 0davan aksegption layer,

113: N .ang._115:. 0 bser vat,i~gn.. ~Fi 9, .
103 3 gp1lel ! e - A dhabttiahy SR BhReH UpARATOLE 10R11 05 P tigh
sourae Wif @r ecifinivave lerfdeh.e1 ®NCd 4ol phapets lénd NOBUAA dbjective lens,

i ndi cate a ﬁr ocedure of formng a tunne

109 ¢ 1% Wrgem :

whtaf @ %)esrfa‘f: B@ue dergthy b byl !‘h% 2 ﬂu%m wfracting a
e GO G0 LGS TP B g,
cbip/el gHmdtratésghtstep of processing a desired shape in a micro-chamber.
Reference alphabets a through ¢ indicate a procedure of forming a tunnel, and d
through f indicate a procedure of forming an upward opened hole, wherein reference
numerals 204, 214 : a convergent light, 205, 215 * a focal point of a convergent light,
206,216 : a movement direction of a convergent light, 207 : a diffusion direction of a
solated material, 208 : a tunnel, and 217 : a hole.
Fig. 3 shows microphotographs illustrating one embodiment of a micro-
chamber processing method. Rows show the results of different laser strengths (93
mW, 108 mW, 120 mW), wherein the upper rows show phase-contrast microscopic

. Images, the middle rows show top surface images
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206, 216: a novenent direction of a convergent |ight,

207 : a diffusion direction of a solated materi al,
PCROB200m/60u9a€l , and 217 : a hwle. Fig. 3 shows

m crophot ographs illustrating one enbodi nent of a

m cro- chanber processing nethod. Rows show t he

results of different |aser strengths (93 nW 108 mW\

120 mW, wherein the upper rows show phase-contrast
obtained ok @p cenforalh gemningenitwidtepe, cwsd shoviotwep swwd ahew cross

i.mages PCT/ JP20Q4/ 001941 6 obtai ned by a confocal .
Secfé%%ﬁm%ss m[béﬁl%gfk)éa %é”oqq%e%caewg FHAEOSSARGy WRBLRIN reference
nus&&lig9A ihARegSs Qhfained by a confocal scanning

m Cr oscope, erein reference nuneral 301 indicates a

hdlig. #i ghowsshoiwsophatogpdsi ol hipbeating ushe abidipddment of a
.enbodinent of a 5 mcro-chanber processing nethod.

micrerBREMeE BrosRabEEs metindoughelorence alphabpivoroghepiah c are

. fr u,f ace, and d is;a,confoc .
mic IR SEehIPoll HAOESL sBiGE, bRALIEA Elbealppanning
micBdscapiRaisea gy ﬂi@vﬁag FHAGRsE setieh OF B bdRf FIRENGE stage ¢, wherein

nunmeral s 401 and 402 indicate a hole and a tunnel;

referenerenuimgsils 403 gndstOfnimddcate ar bplhstrshya aphsel, respectively.

i Id.ustratj ng one. enbodi ment, of. 1Q0. m cro-cha [

oiEosh - hhOWa s REar o BT APt kEing, oRa Soydingps of a
mic?@@ﬁ&mb@?ﬂrﬁc&%ﬂ@|n!1&%d; wiltkein PefBRSfeePhlRraR0%diald those

: a gel layer having a different absorption wave
partseagtftllors ga01di adudset planet B0He5A] UmegeloB4er Haking a different
convergent . |ight, ggg :gla focal point of the
abseupifing gane length or gebdissaluhimre rmperatpee: Uk B4 © ¢ panvergent
. o] d j , : i [ dir ' . .
ligh BFE SEaL bRt o 10 e forl el PR ROSVHRERPhinotion of

the Eonsdrgene hght| ankd $07i: bediffigsie® Addectivhiofn flated material.
m cro- chanber according to the present invention. It
is desirable that the transparent base plate is a

Emﬂ@&i{% rirﬁlS o\f‘h;ﬁglf hgﬁtinﬁ’ 20 conspi cuous absorbency in
regions and is optically
t rRIASp aF e Rl @dschite thdbén&titdiod¥e al AGRcIEAhBEF @dcording to
for processing. It is preferable that this base plate

the preseatrinventiorl y smal | absorption of less 0.1%as
ggggg Figglaa ; Pté{aﬁg;?lpgt:ra%lggar%%%%a%lpqgtel 1asy g rillgizserial which has no
conspicuous absorbency in visible and infrared regions and is optically

transparent for the light of a wave length selected for processing. 1t is

- preferable that this base plate has a relatively small absorption of less 0.1% as

compared with that of the absorption layer as described hereinafter for all
wave lengths of visible and infrared regions used in the processing apparatus

of the present invention. More particularly, it-is possible to use glasses such

~as borosilicate glass, quartz glass, etc., plastics such as poletyrene, ete., sohd

base plates such as a silicone base plate, etc. and high molecular materials
such as agarose, etc.

On this base plate is disposed an absorption layer having absorbency in

visible and infrared regions. It is preferable that this absorption layer is a

film formed of Cr or a metal oxide such as aluminum oxide, etc. In general,

these films have an even absorption over the entire wave length of visible and
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wave | engths of visible and infrared regions used in

t he processing apparatus 25 of the present invention.
PCIVOPRO(RIRGGloqul arly, it is posgible to use glasses such

as borosilicate glass, quartz glass, etc., plastics

such as pol ystyrene, etc., solid base plates such as

a silicone base plate, etc. and high nol ecul ar
- materials such as agarose, etc. On this base plate is
infrireposeglonsn abHowpwenn thegerateavibzgrpticnr RAAC¥catterid@ peaks

vi g bl e agg?infrared regi ons, I s_preferabl e that

|
depging Buothe | AV apoetheoaa lighin 4 fde Gimothisknass such as
FaHtTﬁéIzéero |X: ﬂ:g tﬁ%&\c/égoxgeﬁ i@lbgl;@eg YL P éi% gsethiglfrlxérr t{l%ré qggﬁ:ﬁ;ee’ length of

even absor ption

a lighy as¢d®ngithisqire¥diaibld ehanit 1sTad RAHIOAH QO 343,000 times or more

infrared regi ons. However, there are absorption and

that phatghtnf laes conbvanag agadiikymateaniel nedgetribéd hereinafter

ligh nd the filmthi ckness such as Fabyy- Perqt
for hEMp B debp piseller Fof ERARTRIE, Toh A e e Iebirth 10 holiduim, the
depbgibed CPflayér |dfIBhnlIRE aht abSoitRfre 0PI @4t BRtmble RBRative to
an absorption of 1,000 tines or nore 5 that of a light

irradiated) laght. e absoupgios ofehgdrioke isn@t@1% alr lass. d€Blrisi dlmdrption

her ei the wave |l ength used. For exanple,

1 lr)waf tﬁg’r for
Ay SR04 CPIB}FS‘?(?T of 1064nm the deposited Cr |ayer
Of PR AL ahAB ' f ih)%e -
irradiated 11 gﬁ?iﬁﬁﬁébgﬁs%r %1%?%{%O%z%éégggartgglgﬁ}%\éog%%%sorptmn
layeor thasen ddm shealtsentptli with laayellagan heleaiko oonpdlyBdine. The
e plate per, se or the base plate

%}g Furt her, thﬁ bag

surfage Py s&pfdbe Flaes Base plafecapthe maecuatesepenestatave by oxygen
it h I o] -ne.;.Ih rface .

aohfht " S RGRE, A8 SELE OF RUMEIDIRR TP '8 Sepositea

laysabLichpeiehinatdtee chit 10X )@diectdd Nond. sibdie-axafdBl Srehfifient, on

surface of an absorption |ayer such as a deposited ‘

whirhyisr apipliediragd diedeaccelk absoeptiubjedement tsaich as collagen, ete.
i L.ane- maki ng treat nent n, 15 [ i sy,applied

Thep, (B8 xR ba8 Ml FeusPlhin B8k e s1Z 3R 6 1By adherea

on HeBottbhe o' PIRIS! MDhéE aBnBRICANIAGURH SEfAdtrdafifhents can be

cells can be stably adhered on the bottom of a hole.
determeinedraticording bd neoedsiyudéporlingeat mentld todre beltured and its
. determ ned according to necessity depending on a cell
ob;e(cg be cultured and its object. 20 On this absorption

| 3T iHis ShSAPERA ahydLast aRpPEsae! ad 2SS BAY! POl layer having
absorbency for a specific wave length of visible and infrared regions, which

material is a substance which has a gel dissolution temperature of 100 degree

 C or less preferably 45 degree C or less, solates when heated and is in a .gel

state at room temperature. The micro-chamber of the present invention
features using a plurality of layers including an absorption layer. Therefore,
when it has no absorption layer, at least two layers each composed of a gel-like
material are laminated on the base plate.

This gel-like material is a substance which undergoes. a change in phase
of from a sol into a gel or from a gel into a sol in its solution when heated or
cooled, wherein this sol - gel change can irreversibly take place at a specific
temperature of from 0 to 100 degree C. This substance assumes a molecular

structure of the random coil fype in its heated solution. When this solution is
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absorbency for a specific wave I ength of visible and

infrared regions, which material is a substance which
PCTaB2@oa@d1odissol uti on tenpergature of 100 degree C or

| ess preferably 45 degree C or |ess, solates when

heated and is in a gel state at roomtenperature. The

m cr o- chanber of the present invention 25 features

using a plurality of layers including an absorption
cooledy ex .poFhiemebbrihe substanice hauimes abdwiliphl atrhdyes soathat it

Least two | ayers each conposed of a gel-like, materi al
prodyces &nPﬁB‘F%%l‘-onAﬁh% 154K, gt asebelreyed §hat |thie substance loses

: ical: 1 ] a

fnd 86 g & SURSAINSE, WIEDWBIARTy oS o moovonk

incieabes With sins®bolthanitvbens kegtkefg@r gel30 cool ed, wherein
this sol - gel change can irreversibly take place at a
spedoy Gubg at indude siraigltt tchaigopelygrers cbtaimed by the

puBRRIEDRT PRUE" nluPRSSnn of: " ciFeinle, SBflgkPon Agarose,
agakSpdetit, ) PRI R0 itk dtog SRlctsbe, agélﬁ&ﬁdr@ﬁicofﬁ\c%d‘i%tnd its methyl

subst ance assunes a helical structure so tha

‘esteyr obiuc ddowenen Woikalsppassibde tib tusei synitbetie high egoletrdes having

this substance lpses .finally its fluidity so that it

e AR, IR e Bt e Bttt e

agabdel BaSABMH! Had P adRedib8hedd td %EE&&&(PE% NI substance
Such substances include straight chain polyners

aganitacelld shythiaeit isunéfoxat itorcetll, hindgtinis hamt Bttlalagfection on
such as, for exanple, collagen, agarose, agaropectin,

Culté‘ﬁ?&%ﬁto‘%%@a- anhydr ogal act ose, gal acturonic acid and its
nelt}mélsubﬁﬁiﬁcre’ iﬁ?&iﬁsol ey %atehtor!asbﬁ'}ffgﬁ RS Lbbndhtration of
use synthetic high nolecul es having e above

genérulby ifrons. 0.Ratd 10% deponding 615 el apyechtidial wiHerélsy a gel-like
optimumto use 10 agarose because it has no

matggidds yamaed to cells and is not si gnal- subst ance

ag@i-nst . 1Gal | that it is nontoxic t el. s, and. .

¢ PR el SR FreRBpy Bhe s, 2o EBaRHeRe O €S meFigtg having
eaclh WbgiffReat i8l di%ﬁp.{ti!cﬁﬂtélﬁpéﬁit%&e.or Far Bihhfile, StBousk tRey are

concentration of generally fromO0.2 to 10% dependi ng

diffenend stepepding ani theschainrlebgtly efel of punifiedsmnteceldsalinigeneral,
formed. Thi el-1ike teri can a inatiQn o

collpgi 13 PnERBTIER LRROTHY e ROl ol fiar Epriagare C aid a gel

dissBl B3Ok WebbrhBREBADY & 3000eSRME! G hERAIRNah#8¥aropectin

are
have each a gelation temperature of from 30 to 40 degree C and a gel

dissolution temperature of 85 degree C, respectively. For galactose and

‘anhydrogalactose, the gelation temperature is from 30 to 75 degree C and the

gel dissolution temperature is from 5 to 10 degree C higher than the gelation
initiation temperature. For galacturonic acid and its methyl ester, the
gelation temperature is from 60 to 80 degree C and the gel dissélution '
temperature is from 60 to 80 degree C under the conditions of a sugar level of
65 degree or more and a pH of 3.5, and the gelation temperature is from 30 to
40 degree C and the gel dissolution temperature is from 30 to 40 degree C ifx
the presence of a calcium ion.

Further, a substance (dye, etc.) absorbing infrared lights or visible lights

can be incorporated in this gel-like material so that it has absorbency for a |
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di fferent depending on the chain length, etc. of
purified nolecules, in general, collagen has a

pcrggpgﬁomltgqqrperature of frong15 to 20 degree C and a
gel 20 dissolution tenperature of 20 to 30 degree C,

and agarose and agaropectin have each a gel ation
tenperature of from30 to 40 degree C and a gel
di ssolution tenperature of 85 degree C, respectively.

speaﬁrcvg@{z@rg@n and anhydrogal act ose, the gel ation
nperature is from30 to 75 degree C and the gel

d i FEIS’@I gel ldie mebgraakhag aniAbs ofgar@raly 1@38d'é@lne@-}0¢ for an optical

h the ati on 5|n|t|at| erature.
patﬁo r‘%bag Cv%zb Eesﬁ’?ﬁ i s am?‘far‘()‘?l E oty fighich it has no

abs8fcdicyOn tenperature is from60 to 80 degree C and the
gel dissolution tenperature is from60 to 80 degree C
unkiee thiskneendf the bayaf ofattis gal-likeviahtafial 651 egletermined at

a pH of 3.5 _and the gelation te rature i.s
neeHD %ﬁ?P%fg‘ntg to 1p ohigftee I gengrahat delongthes oy r.fef rom 100nm to
onmenmperature is from30 to 40 degree Cin 30 the

presence of a calciumion. Further, a substance (dye,

etWhpnathsogél-hike nrdteaiad ds isgd s the fuis ioflaemlilgiiager s@acture,
ﬁe incorporated in this gel-like material so that it
the Hayery, egelb rompass aof pcse lekeonﬂmlmmw h@pj@ceaftha different

- terial a
absBfptfl g JeRBE AR T PR rhaf b T aiBreBi ipsotution
tem@ferelt@m V\ﬂfﬁhhtlli@? EB§de Ia¥eds \ﬁ@e\/}ebbﬁlﬁﬁﬁﬁaf&! igh@ al ﬁnaﬁﬁ%x that
no_ absorbency. 5 The thickness of the layer of th

the ol -dipxdubanetonaperadnre graduallyiinetases tnwaddeedmwedwm@ base
toits object. In general, it is on the order of from
thOnmto 2nm Wen this gel-like material is used in

t MEhd QWi0r O EhAmbit tif- Y festhi liﬁ‘&/é‘ﬁﬁo hig élﬁﬁﬁf 8n&aFhich has

conposed of a gel-like materi al ave eac
one dibisbepteon layied abd oneigeb taymdanimamchon anshsel slatereor one which

GRS A TSR L . b
and"R4R6 éﬂ%@{'pu&lﬂg %‘l tHor8 50! u'g‘h%b be FE’(?’; %#E&l&l%mhhyeach a

I ncreases towar ove On a base
diffedeayt o-neélaimpe rpgifit t Ben pbes aldo |1ramm1hltah fiearedh! helFu@tiger, the

ncuci'/\c'i)1 L:ﬁgmrl])%i can be three-dimensionally divided into. some zones so that it
has a region of a different melting point and a region of a different absorbency.
It is possible to stepwise select a dissolution region by controlling the type and
strength of a heated and focused light. More particularly, it can be realized
by laminating thereon low melting agaroses having each a different melting
point. However, it is also possible to use different materials such as agarose,
plastics, etc.

The light source used in the processing apparatus of the present
invention emits a monochromatic light in visible and infrared regions. The
light source can be used singly or in a combination of two or more. It is
preferable that the light source is a laser. These lasers include Nd : YAG laser
(1064nm), Raman Fiber laser (1480nm), titanium sapphire laser (variable in

500-1100nm), Alexandrite laser (variable in 700-818nm), color center laser
(variable in 800-4,000nm), OPO laser (variable in 4_00-80(Jnm),_ ete.
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15 one absorption |ayer and one gel |ayer |am nated on

a base plate, or one which has two | ayers each .
Pcﬁm%lﬁ a gel-like mategpal |am nated on a base

plate g as no absorpti ogbl ayer thereon. Three or

nore materials having each a different nelting point

can be also | am nated thereon. Further, the

m cro-chanber can be three-dinensionally divided into.

S BRcI HBRS s6@rdeBatrel disgfsdiem Buéied 9Anabr 3hdi they $Atadiate on

mel ting point and a region of a different absorbency.
an gbsdrptioosleyer entrst gplvasers ePacticaladlys stolsuprederatdgithat they

ar DL BB Bk e JE5, PR S AR S ERCSS, 20, o,
abs@x}bth(f?fmg[y%&ia@ﬂ /F)F%rﬁe‘magrél‘."’ mel ti ng agaroses havi ng each
a

different nelting point. However, it is also
pdBwithte thes light dioliker eah batenpasal sfithoan agae dsght sources

25 plasti % etc. The light source used in the )
ha"b'il%eé@% iarfé Ispent: weve lenstin atdeastene wawe dengtdnobwrhich may be
. i ahte | n.iSi q i . . ‘
an ﬁfﬁ%‘fﬁﬁ%gﬁ&gﬁ bérﬂ('ggﬂcfg% th\éfeg';%g ?%s?e%gl %ﬁée{r%{éﬁﬂg[f 9L @05 consist of

onedigitt satrcontlf whvwe 1engtobe whith iBay Beai e bbb tidintwavedength
light source is a |aser. These |asers include Nd : YAG -
for eifher sglolayens4nn), Raman Fiber |aser (1480nm),

ti i hire | aser (variaabl.e i 500-110Qnm,
B0 AT SERRE o G E o PG, BowR oo Eeigfent. means,
pref@AbRT ahdpeical MasdsapE b Wi 0sitBR dfahsﬁght radiated
(variabl e in 400-800nm, etc. PCT/JP2004/001941 1
frongueh lighyhsowsar desirgr ergidiptiend | By stlch dispesitien tfiasuch an

. they irradi atFeHon an absoi1 tion |layer .and/or a eL .
Instryfant PEAps.c e Prcessing § SP%fOérmceS%lﬁststeﬁ%fa%a g visually
conlﬁihgﬁtﬂ%%@ic%}l '%iﬁ:ﬂ%%xeg%%%f%a@e«faﬁ%ﬂﬁe i hggf ate a

on elther o absorption layer and /or a gel
| dyerthes Puodebsing t hppatdtgbt lsoringe then hkowonpossadtuiion, a
t or nore light sqQurces having each a different

~ mo omatirght s 1readiateshen gaabsoEnigen layergn aigehigyase When

it i%lnir%)(ﬁ%e% R naﬂ?%ﬁ%(%rgﬁﬂ)tnh Iafigt{r, ge% tpb)gfioﬁebf laa)égf 'laX%I" 1s locally

ternatively, consi ne | i ght ®sour

dissohe:drBy ehk aigithectferttidC in RRY dMRoAItiGWIH AL | Th WB¥Sther hand,
length for either gel layer. 10 The processing

whegppdishtief %?bﬁwm w@ggéeggth ey a -hﬁ(e@gbg;lal 1s irradiated
on lg{jgrgt%?'iiﬁ;leg@aigqiggt %?%e&iqlg%:e;%ic’é:t%gﬁl ig qgcaﬁgrnﬁisrsglvg% E‘,cp that the

material itself diffuses into the layer. Then, the resulting space is filled with

" a water or buffer contained in the gel layer. By moving the position of such a

light irradiation according to necessity, a water-or buffer-filled space of a
desired shape can be formed within a gel layer. The shape of such a space is
not particularly restricted to any form, but a cylindrical or rectangular body
having a hole of from 2um to 1 mm in diaméter, a passageway having a

diameter of 2 m to 1 mm and a length of from 2 1y m to 1 mm, and the like can

" be formed.

In such a manner, a desired shape can be formed in a gel layer. An

outward opened hole can be formed in an inner space, or a pipe can be inserted

from outside into an inner space, whereby a cell or its culture solution is

“injected into or discharged from its space.
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froma light source during irradiation. By the
di sposition of such an instrunment neans, the
PCIIPS®S%I01848hape or processijpg stage can be visually
confirmed optically with the use of a weak observati on
light. 15 In the processing apparatus having the above
constitution, a nonochromatic light is irradiated on
an absorption |ayer or a gel layer. Wen it is
| rFadhat ethogeBNapds @apt beNcdwdYed ovdrPRE bR rofuFadelwith an
l'ayer is locally dissolved by the heat generated in
opticpHy dpwasnsrebh s¢ayrermerble meewbiiane hachl as calalose, ki wthereby
of _an_absorpti. ve length for a gel.-1ike terial -
the jegnfymindtion wish it s micrlics. ik dRgeveRfrd and also it is
poséiBle td ke FRItALIR! frbs éé?:%.ﬁﬁ%/ ottt $302h AE Kfle! NFheh for example,
material itself diffuses’into the [ayer. %’hen, the
wharethd gelhlpyspas agamosei dnd thevstmiparmedide membahhers cellulose, a
contaiped in th el |.ayer.. By npving the position of .
poriggp eagh qfjspigar; 5 8t ithe b&&ﬁdﬁd‘#‘%@"’?%’l Sests $g modity avidin
= Qb -£d f Si
oty WS A0 S 5966 oty B (ESCERT SUORR GAlrcby dho
senspaaeedisde 2 meabrae t el be | Yondsd rictihd tgel alwydrotirough an
but a cylindrical or rectangular body having a hole

avigip-hipkis bongn ¢ Whenit is necasrsrrto eygass aydisty selutieg in the
cuit?%‘e %f %@nﬁg, glrn%eqzlﬁéeﬁi%otv%gl%d %ﬁ?igl ro%%lbc% L&gﬁfgﬂéée% c%ntar{i]ner of

a shap@edovedingesvéedhshapgireaybe f ThBd 4 RudtiR! sbldBn can be
An 30 outward opened hole can be fornmed in an inner

intrggueed ingp theiopsaingn theough er tudw, atdonmests ligaid of shegulture

ihner s e, Where cell or it ulture sol ution i
solqRRECRR et BHTOT RaF ot 6 cpipEitionting with the
contZ&lbésP2004/ 001941 11 Further, the gel layer can be

covered over its outer surface with an optically.

t Mg, pae aviil describerarcabedimeht aneh sfia masowhlambarsgrocessing

etc. whereb the contam nati.on w th extrapeou
aPPRTHISped, PEPEESSIIg pmﬁga?#ean&ncﬁ alderorghgm %ogafpmde thereby

accdrifd &€ The )C(]gllrépsl\%g{r \?Exglﬁ)ipi N@La uf)fefs%ﬁm MR is not to be

Then, for e the gel “layer 1's agarose and

restirivted eivi ples nfloHbiven gresrhbadméstsC gb | tHa@s earious pembodiments are
each of sugar chains of the both is ring-opened so as
posgigleym i fy avidin and biotin which have each an am no

Tl 1 A AL Y., SRR procesi
apparatuses of the present invention. In a micro-chamber for cell culture 100
according to the present invention, an absorption layer (a film layer) 102
having optical absorbency such as a deposited layer of chromium, etc. is
disposed on an optically transparent base plate 101 such as a slide glass, ete.
For the observation with a transmitted light, it is desirable that the absorption

layer 102 has a film thickness of the order that it does not entirely absorb a

light and that 1t is uniformly thin. For example, when the absorption layer is

a chromium deposit, it has a film thickness of 50 A wherein the transmitted
light is approximately 70% in a visible region. Then, on the absOfption layer
102 is laminated a layer 103 composed of a gel-like material such as agarose,
ete., which is optically transparent, has a low melting point and is free of

toxicity to cells, etc. In the layer 103 are then formed a piui'ality of holes for -
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avidin-biotin bond. Wien it is necessary to cycle a
culture solution in the 10 culture of cells, a gel

: PCT/Q#%Ozﬂ'/(?Ol%Q;{ered with an optlizcal |y transparent

contaliner o a shape covering over the entire |ayer.
Thus, a culture solution can be introduced into the
container through a tube, and a waste liquid of the
culture solution can be recovered from anot her tube
the GREFHANCEBHI 0TS ¥hbhB1d BEch GORERL NGk &n# \ i
descri be an enbod?rrentceachgo ’ngcrcma%(?)g-c mggrﬁ%béss described
herprmadtessi husapEpeaificscellbcqn be ealiungd ik thent respedtive hole.
m cr o- chanber fo g}%ﬁi ereby according to . the present
i tht ARRATAFHR B{ A% eht MEADSs Igfotiraslipging two or more
v . ; . . -
conEitiebh Helils bk of a Bt OUMOHAEURA I INER A Flicctive lops on 2

layenh08iconniosedl dfhe goi-tike- assial tPtReeds cess the shape of the
appar atuses of the present invention. In a ) ) ]
layey £9%- cMone @artisplasdy, for grampde, 1wTh respertdtmthe Bghhérradiated

L thQm. bsor ption | fi.l m.l
ol S5 WONRR 108 RS EERERIL O i lenisBmiaistighl 5 106 4nm
haviify @b Hsoshédyi £ wtes; thé positpRSTERL feral g)grilgioéi Gt it passes

transparent base plate 101 such as a sli ass, etc.
throwlran aliiectdves denad D8 reami bé cantnolrdhyt edihidtinghthe position of a

onf o4 AR EIRR oo 10 R b o viwa

 confiPSAERNTy hh&Hs 8N GnidiRical tmic?oééﬁbfc?fﬂ@‘tﬁlﬁlghﬂ mdflls. Further,

_exanpl e, when the absorption layer is a chromum
withlepegedt, toi thehaghtifradinteli fréanes dighft BdcalO6eihidhhgenerates a
transmtt proxi mately 70%in a visible,

. d . light | .
monogmatieight ob 1 ¢RUamBayie heoragesy 85 Weten she position of a

e ek | o 103 ATIAN: B Ao 0uTH L e

positianspaliedns 103. aThew: MRbhodlgGopRitid lights csn fHeetht®bduced into
toxicity to cells, etc. In_the |layer 103 are then

the rentaged Bathisuoh) they obfechizeelpnso by Popase20b 4pgweny #112and 112,

. jntroduction of a sanple such as cells, etc.
reﬂ%%%%%g%ng to a process described hereinafter. Thus, a
sagithe€ ifiehe faaricus of Y prbsent INRIHLiSE PR MR observed by
hol e. The apparat us of F'%bl has a neans for
a visiblgdiight seurero164 ¢y be lbonset ganthd lighteeeivingfsuaface of a

e o1 Ty 3D 5P L HEIE PREPHES it of aHBI By to be

pro®¥s868 9§ 4 MhviaPkt Akht BEthe specific wave length.

Fig. 2 shows a step of processing, by the combination of two convergent
lights each of a different wave length, a desired shape in a micro-chamber
comprising one absorption layer and thereon one layer (for example, 200 x m in
thickness) composed of a gel-like material disposed on a base plate.

Fig. 2 a to ¢ show a procedure of forming a tunnel 208 by irradiating a

convergent light of, for example, 1064nm on an absorption layer. First, a

convergent light 204 of 1064nm is absorbed in an absorption layer 202

absorbing a light of this wave length in the vicinity of a focal point 205 so that
the resulting heat dissolves a portion of a layer 203 composed of a gel-like
material. This gel-like material itself diffuses into the layer 203, and instead

the space thus formed is filled with a water or buffer contained in the layer
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| ayer 103. More particularly, for exanple, wth

respect to the light irradiated froma |ight source
Pcﬁﬁ@ﬁd&Q&ﬁsggnerates a nnnocﬁgonatic light of 1064nm

avi ng no absorbency for watér, the position of a

focal point at which it passes through an objective

| ens 108 can be controlled by adjusting the position

of a 10 lens 107. The position of this focal point can
203be Tainl ¥1fch Bive hB&itAInS3Ahis FRAT PoIR! 208 D 8BNS LhirdBtion of

optical mcroscopic instrunment means. Further, wth
the rayspec206 6Figh2 H)j ghtuninel 208afided fwithn watdrght adouffeeis formed,

WA A RO HAND GheyoriBrakEIDR, 11 FES JREIT LR comngsed gaa eel ke
ma&gmtasﬁ%‘giﬁgﬁ%% @- chamber can be |ikewi se

contro usting the 15 position of the |lens

10%s shtweacionBine it covéit whehigionochromaticrdoneetestt lighto214 of
t he qpt.ical. gqa{{_jhs of the objective |lens by neans of )
1480npy 3¢ Jrasciabaeh op g, layraés%bitcpmoyed mfr & hgal:like, maerial, with

t [ ntion,-.the i e .ohserved
oo 80 SO by EnERB00N oM Si h R R Foarose,
etc.| alhhuf- thRc el aticpig] savel Begtedl afd didss1e88 ¢h hhoopdicaEpAth 214 as
of a lens 114 in order to confirma position to be

watgr gbsgrhsoa pnzergamidiglinef L48Pnmof Ashe repeldi Aincupward opened
ol 5Bt Medipitnsr a3 i 233 o dirand of B gt dceciahenil (g2 . Acel

- or ifd EhRGEN GoWRYSh LBABNinjBctdqSh &H‘;cﬁﬁﬁ%ﬁioitﬁr&gh such an upward

m cro-chanber conprisi'ng one absor n | ayer and
opentdhebn oferthayeas Ghowneialipg.8, w2es thisoeal pdht 215 is moved

t hi ckpess onposed of a.gel-like_naterial_ disposed o
to &, dig OB@ft@?e breow 216, thecohians, of, the Gusagh &5 ghereby enlarged
(Fié.??ﬂf”' ng a tunnel 208 by irradiating a convergent
I ght of, for exanple, 1064nm on an absorption | ayer.
FiFigt3 shows amicesgiestogtagiy o2tk hbletOdiznfok medb g 3eliustirates
in an absorption, | ayer 202 _absorbing a | in%ht_ of this
a caggEherenpelesiaretinemer dhirgdisting pgeavepssnit Lgysok k80nm for
h.0Q: [ ti f.a .
30 egglté(}ésg%%\hl‘g%&{nqgglsﬁé% 'h%?u%f%%ﬁxr%s? %gg’é/egtih%r&? . ﬁﬂcin:gl this figure, it

errar.
cand®d confiens@ttdiat Holed aed ffoflnbd UdeRg itheCogthell Patdr ir? @8, agarose
and instead the space thus fornmed is filled with a
layegeated00os nhyt $lcknest-ai ned in the | ayer
PG/ JP2004/ 001941 131 20t3. Then, when the %Dos.itign of diati
t Hi18-% SRAY™ 3iertxasBBle Q- RERFEGING BrogPRBEes BRMng: tWe eradiation

ligh® ' h 206 a( Hifflerdn®) wade IMABEL. 208 Tdxbfle Wikh sWifvAke lising a
a buffer is forned,

monochromatic light of 1064nm and a monochromatic light of 1480nm, holes

" as well as a tunnel for connecting these holes can be formed. Fig.4 a shows a

photograph of a base plate before the irradiation of a light, and Fig.4 b shows

holes 401 formed with a monochromatic laser light of 1480nm accordixig to the

~ procedure Mlustrated in Fig.3. After two holes are formed, as shown in Fig. 4

¢ and d the absorption layer is irradiated with a wave length of 1064nm for
which agarose has no absorbency (according to the same procedure as that of
Fig.2 a-c) to form a tunnel 402 on the bottom of an agarose layer whereby two
holes can be connected to each other. |

F1g.5 shows a process of forming a complicated shape by iaminating on a

base plate 501 two layers 502 and 503 each composed of a gal-like material
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with the novenent of the focal point, in the [ayer 203
conposed of a gel-like material as showmn in Fig. 2 c.
a4 Fig.2 d to f, en a nonochromati c

PCﬂggﬁgérgent Flght 214 of é%hn1is irradi ated on a

| ayer 213 conposed of a gel-llke material, wth

respect to a |layer 213 conposed of a water-containing

mat eri al such as agarose, etc. all of the materi al
hav@h@ 4'QBHBA ANdLSLDERNY Ghven lé}fgf;cﬁphhﬁafhé%ﬁtd% 4wRS t
_ ?er absorbs a g%nvergent I ght of 1480nn1n%% a convergen
lightes0Htandbld mmekéctxpehedlsmlvleoi hyiex 0 owdgt dml aﬂeyer 503 only,

er 213 conposed o el -1ike material (Fl

a
reswﬁve bor Fipst, awme gt ahsATRath B d rhaérelf 542 oqnly is used as

Shoﬁln ﬁg%‘l%%stg ovvn | ?1&&% gﬂgz L6\%{1e:11gt Fgﬁgllbmn ﬂ?lgﬁ b.

Second,nay elowhanaFiy.5 e¢ tho tayadr S{FBélsapfdl:\é/s%Tcﬁwd}heh@ h@@@f a wave
of the tunnel is thereby enlarged (Fig.2 P. 15 Fig.3
len@ho@\kswbéddphﬂwo@yap@ f Thies, ﬁéllé@()ﬁ le topheess cogpmicated
sha*)laé ustrates a case where holes are forned by
Fradi ati ng a convergent |ight of 1480nm for 30
S € Q8 Gds®PodsiBRS Go Bhidh iRAMrNSh ALY B 32 mOAABHg IR IURe plate
Fromthis flgure it can be confirmed that holes are
501f swoelhyeirsng02 hdowperk disgdutionn temparvoske arldayi@ri" éhigh gel

: Oumlnthlck es 4.shows on anp
dissgfiidhe P oRstER, pauchoni, YA CorRarat oo ReGlike material
haveds h dffefortl éél@fl@éﬂluﬁ@ﬂ%ehﬁiégﬁfhrel:ghd@%ﬁ'g}m(%ns %‘radlatlon time

stepwi se using a nonochromatic |ight of 4nm and
w1thrmhe)¢llse@lﬁmlug:hﬂ scgirte of od 8Give lehgtles as wel |l as a

t unnel r. connecting these holes can be forned. Fig.4
fg epﬁﬁi%‘&’foé’ph of a base plate before the

AR B L Aon G 5 el iR

varpcher dhage tof theult@rocedsylein Irebsénst €6l 4 reuliwe3process while
After two _holes are formed, as shown in_Fig. 4 ¢ and
cultygringbigealt s@teﬂ:@nvwha%reva@qmsﬂ%ﬂrpdﬂmq&mme ammm Further,

it 1§ é&%%ﬁgq{g ?%4{11 %{élf cg%e Y § ogé ar OS P&r%%@%%f lights
eacl@‘lfé)vntl@ af @ﬂff@r@nﬁ WwaRel leAB2h 66 l(ﬁdh@lyb@itsts&%cﬁ sabstades 98Q region
| ayer whereby two 30 hol es can be connected to each

lessathiaar thatiof a5lightbws a process of forming a conplicated
shape by lam nating on a base plate 501 two | ayers
502 and 503 each conposed of a gal-like materi al
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PCT/ JP2004/ 001941 14 having a different absorption
wave | ength and then using two convergent |ights 504
Pcrgg\plgm(h@ﬁel ectively dissqkve a layer 502 only and a
| ayer 503 only, respectively. First, a wave |length
absorbed in the layer 502 only is used as shown in
Fi.5 a., and the layer 502 only is processed as shown
in Fig.5 b. 5 Second, as shown in Fig.5 ¢, the |ayer
Whho & ¢laipedsgessed with the use of a wave |ength
absorbed in the |ayer 503. Thus, it is possible to
process conplicated shapes. It is also possible to

farmsjm.lar shapes by |am natin base plate 501 .
tvb | 2y BYSTEEBARPER PRFesaIi PR TS el Cqpprising a
m1c5@3hﬁﬁil:ﬁaﬁ} QﬁH at1Qe£’étS§ﬁé U 190 sbﬁ%gr hé‘feq}l m!dcﬂu@lro chamber

each conposed a gel-like materi avin
comdxria‘eer ont ek tha;cso:lnet iabrotpeipe rtay e eandarad leaBy 0@ iged layer

irra t|o t he se of a li sour ce of
Com&ﬁée g‘n’éi‘ﬁ i t%“g%"s et e g@lv fer%whe@ 10 absorption
I t
lay‘%ln%e VIt cHlnldtgﬁg ggcsleﬁ I%fé%s&? 1A \ t"?%%g St basgfplgte having

no cmis.pmmu,seabebrbemcyeﬁp@rmmet and OMchiedde rﬁ’gl@fa@s%aiﬂ"' lab8orption
cul turjng bio-cells, etc,, which was consi der ed

layqribasabsarbensy 1 visible orinfraved, region,i saig geklikeanaterial is in a
nbi
e ST AP E T  BleBELot 1o

degteecal’l yr dleug0land RoRitBSt FHeB iHbaRed €FHa@d oblCSRe { BBRerial has

that of a light. 20 PCT/JP2004/ 001941 15 “What i's
abs«zenb@moaﬁ 8:specific waoeoleoigtintodrvipitde e}rsmfgampipmgadsmssmd light

cell _culture co m cr.0-cha nd
soufed gt Bn@op%‘mon%%‘a%ﬁﬁﬁe%aéﬂ@%a} ¥PEP dee [ said light
souﬁ,@r‘iﬁrd1§ﬁ§séa°sﬁ@f ﬁléthﬁrlrﬂﬂﬁaga@(%}{ EBi@Fb%ﬁ%ﬁBnaﬂ eiata. d for said
| east one gel |ayer conposed of a ge & mat &ri ar
gel kyekeast two gel |ayers when no absorption |layer is
provided, in this order, |lamnated on a transparent
base plate having no conspicuous absorbency in
VioSi b r S ' 3
nde andsr AL el dpR TRl CcaDRlsRe A ingaffhe means
for galfitrmkes At gsdsition Sofl & lﬁght irradiated from a light source during

irradiation,

3. . The apparatus as in claim 1 or 2 wherein the light source is disposed
such that it can focus and irradiate a light on either of said absorption layer

and said gel layer.

4. The apparatus as in any one of claims 1 to 3 wherein the layers each

composed of a gel-like material have each a different absorption wave length.

5. The apparatus as in any one of claims 1 to 4 wherein the layers each

composed of a gel-like material have each a different dissolution temperature.

6. The apparatus as in any one of claims 1 to 5 wherein the Light

source comprises two or more light sources having each a different wave length,
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10 gel state at roomtenperature, which has a ge
di ssolution tenperature of 100 degree C or |ess and
heat ed, said gel-like nmaterial has

I%Y%@E%@%@%@@ﬁgt a specific majg | ength of visible or

infrared region, said light source has a

nmonochromatic light at said specific wave | ength, and

said light source is disposed such that it irradiates

: : / . .

at IgHsEBh0 PORPIAIAT! PR Aan MeBhiln RrOTngd Bl either gel
layemeasuring neans for confirmng the position of a

light irradiated froma Iight source during

irradiation. 20 3. The apparatus as in claim1 or 2

rei | : rce. 1S . di s d h th it _can ;.

fosus Dol oreidils 38 Rakr ol B fRkes of 184 gPhotcin B Lght
soundzs eoppiieBs loagelighiBélneas d Hetaveal@igth 7 whith 15N€n absorption

apparatus as in any one of clains 1 to 3 wherein the
Waq%é%%ﬁhéﬁéﬁheééﬁbb@@ﬁ of a gel-like material have each

a different absorption wave |ength. 5. The apparatus

as in any one of clains 1 to 4 wherein the |ayers each

C@IPOSKt @ppara3ak dsiikarn¥rbRs bakldiae] e8¢hwRedih tRE $Psorption

di ssolution tenperature. 30 6. The apparatus as In

layeqmip amedager ehdiths gel layes inlomedapet. he | i ght source

conprises two or nore |ight sources having each a
different wave | ength, PCT/JP2004/001941 16 at | east

One WerHfe éﬁﬂzlﬁtalﬂugfas‘iﬁiagﬂ (Bﬂﬁeeépclﬁﬁﬁg Pl P R QY é/lrﬁag%yérs each

of either ge [ayer. apparatus as 1n an
comppsed aifns geltlokd minerailnatdewol Biters Samduic abseridib 4ayer is
one.light sources , a wave length of which is an
Pr“ﬂ@%érption wave | ength of either gel layer. 8. The
apparatus as in any one of clains 1 to 7 wherein the
absorption |ayer is one |ayer and the gel l|ayer is

ae | ajemethod HorThrocap@iaaiidratshhmbdny fBRccedl caliir8Swhich
com%ar}s%sihmgpesl gfit he layers each
preparing a micro-chamber comprises no more than one absorption layer
and at least one gel layer composed of a gel-like material or at least two gel
layers when no absorption layer is provided, in this order, laminated on a
transparent base plate having no conspicuous absorbency in visible and
infrared regions, said absorption layer has absorbency in visible or infrared
region, said gel-like material is in a gel state at room temperature, which has a
gel dissolution temperature of 100 degree C or less and solates when heated,
said gel-like material has absorbency at a specific wave length of visible or
infrared region, and
irradiating at least one visible or infrared monochromatic light on the

absorption layer or the gel layer composed in the micro-chamber to form

therein a gel-free region of a desired shape.

"11.  The method as in claim 10 wherein the monochromatic light is

focused and irradiated on either of said absorption layer and said gel layer.



conposed of a gel-like mterial are two | ayers and no
absorption layer is provided. 15 10. A nethod for
Pofmggﬁﬁﬁ&ﬁ%4gicro-chanbers fgr cell culture which
conprises the steps of prep ?ing a m cro-chanber
conprises no nore than one absorption |ayer and at
| east one gel |ayer conposed of a gel-like material or
at |l east two gel |ayers when no absorption |ayer is
P1ovi dadmetfiod Yob Qllfifing! AN NPARE ShnBrids ' LRAMSRAGER 1o the
base pl ate having no congplcuous absorbency 1'n ViSi f'e
method as mh rchaied 10egi dhsa ssep df abjeetingi 00ell AQndrithasilture solution
i ab%orbe cy in visible or infrared region, said
Intg,a leﬁg ragioarfreg from piged sybptancgt e at room
tenperature, which has a gel dissolution tenperature
of 100 degree C or |ess and sol ates when heated, said
gel -l1i ke material has absorbency at a specific wave
| ength of visible or 25 infrared region, and
irradiating at |east one visible or infrared
nmonochromatic light on the absorption [ayer or the
gel layer conposed in the mcro-chanber to form
therein a gel-free region of a desired shape. 30 11.
The method as in claim 10 wherein the nonochromatic
light is focused and irradiated on either of said
absorption | ayer and said gel l|ayer. PCT/JP2004/001941
17 12. A nethod for culturing cell which conprises, in
addition to the method as in claim10 or 11, a step
of injecting a cell and its culture solution into a
formed region free froma gel substance. 5



