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PCTI JP20041001941 1 M CRO- CHAMBER PROCESSI NG APPARATUS

FOR CELL CULTURE AND METHOD Field of the Invention 5
: j.nvention relates.to a m cro-chamnber
Pﬁ'@@?ﬁgi%‘iﬁ)}par atus and a m'lcro-chanber processi ng

nmet hod 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 chemi cal agents, etc. of

cells, ity @mﬁ%

sone val ll}/étsé% a ce plgpu apigosﬁgi grnéjl %ﬁ%’;ﬁ%ﬁ%ﬁﬂ&’fgﬁi CELL
that it is a proper CUIGIUBFANGEMETHO®VeEr, actually,
it is seldomthat cells synchronize in their-cell

cycles in a group of them but each cell rather

| 8 %If(g a&eLein in adifferent cycle. In order to
| ens, a technique such as a

SYNQheORRENE HhidHtfor] 2eRILEE 86 B nlbfo-cHBRLEL $Pocessing apparatus
devel oped. However, because cultured cells are not .

and | mécrofohamnrepwoessieg ebgthod emefddbr ¢keé cultibe pf cells
a possibility that a difference in devel opnent of a
protein is caused by a difference in gene of each
PsRklasgerived before culture. Actually, when anal yzing
“the results of responses to irritation, it was
di f Upctd datieo o threl shsewhetitwe bf htchahbedh wedleast cdlEiavn@sa response
fromthat 20 of general responses possessed hy a
t, ghomical agents etheeheeliss it it sammas tapbseiie the average value of
[ f ' IR .C - | Sy :8
=i SRS AOTBY Hob A0 B (b BebunlefS ch3t ik @ proverty of one

calbasldowevey, btliAbpaeis boldesl thad 8k dfndM@snihel il €Hei# cell cycles
to clarify whether the reproducibility of responses

in o greup athem, bubcrehteed] xhvber develops faf proseivein a different cycle.
of each cell hecause,it is generally not cultured from

1 e 885t Sy (R Mablimean teanmave i orS & RURGHAROCS culture

pf@egs,ltdl&gt Ha@eBSe@r(ﬁav%Y@eﬁypﬁo@é%er; ;b%t:aagé 'ca&u&ég ORMs) are mnot

to ce , 1.e., one being given by e anpbunts o
deiigerh|froraubse actoepletelyr iderticahnalli deakvedsgaspossibility that a
tained.in_.a soluti.on in the cir@ nf erence of .a

£on
dilierprce e YRIOBRIRBE 0f & 9 Leinovi et by 4 diigpare i gene of each

ARG A8 P G U o

topirhieatibﬁ,r&ﬂivsgéiiﬂﬁgﬁitrtg?c?mi‘iﬁnmﬁ@r #is dluictuhdoneeiwes drom that
of é]en%rglt Il'Jeds%/)onses possessed by a cell’s reaction mechanism itself or whether
it is derived from a difference in cell (that is, a difference in gene information).
For the same reasons, with respect to cell lines it was difficult to clarify
whether the reproducibility of responses to irritation fluctuates due to a
difference in gene of each cell because it is generally not cultured from one
completely 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 dissclved 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 renovi ng a PCT/ JP2004/ 001941 2 portion of a

tured in a largg culture vessel and

P@@%ﬁ#ﬂ@gﬂﬁlgﬁia nm cr oscope, gr to conduct the

observation with a mcroscope by enclosing the entire

m croscope with a plastic container to control the
tenperature and then placing another snall container

L4k hion et - I c i
pBbtich L' ol b3 et b Moy Shiire Vool B Wrting it on a
ntiemisgoes droteseidurgehet dievdton wWithrL nsetdstopn byidtldsing the
new cul ture solution while culturing cells whereby
entige sycrscope satitplasic sertapaentapedgoldiesteanperatare and then

o EhlE g Oy PRSNGSRS B gt of

caYoRUARKIMY cMBR tARENARAS MRWAify. 2MPhapVpve ddsidhed k8 exchange
| evel of a culture mediumrelative to the surface of a

thmgsedutwdined sbbitiweewith d eew chltghersolition twhile ppdeuring cells
nd .ed of, the basg,.material .and a_.leve] |lo t han
WHAZEIR) Mo So R HORG BF MrighTmed CORRHEI. | HgF SABiple, there
i esf taas . . I . t [ '
afd {TEDERSCE! dRaidelfih Bl ENE oopfitfiils YoRsIRE W hSans of a
neehtnisan meberein i s cocalatarg pdn{p) sparaes WRarard and downward the

196 b rfreama sl b1 T PHEMER NG bhie MatpTighbetween a
T e T iy e

thai thetlowdi @inddedeatheredf inlkached muAndi thath@het it deereases to
vessel, an outl et tube for discharging a culture

theliven fevena pelturs mediumaissferl, whnle whendt ingreasesy to the higher
co ni gati nq a;.qgas .poJ.ti.on o0 e cult vessel,. wit h .

IR0 B PURT o Jibdpley (aBagtee Hrfedf Wifiictlied Public

Dif8odias WHGIRHRI ACVI TR ) OAnd td Bk dccke P %&i‘n}t&irﬁﬁ? qHbthutrient
line with a filter for preventing the intrusion o

ciyebitiohs ofiantwtuteevessel comstans byl ingduipan &s @ ddtwret vessel one end

lLicatiaqn, Public, Di.scl gsure (Kokai Hei 8-172956)
Oﬁg%éu anjiplet; tubg fop intraduang & agw glture; medinm inia the culture

VBB AR EL SEUEeStE Gt o she e vl

ahé £ ghs tubd fapdoidiruplvasingah gaenpatioref vhe ruttwrk sressel with a
Accordingly, we solved these_ probl and invented a

DYEEhWhTeIh the SabbsEbngha Cafsiali ibe ATElilsnEazBAhe sk yrovided on
R R GABAG: HR P, B0 F 5 el Bhepppyion of bacill
irt0 \the QuRie ¥Rl (Japasese Patent Application Public Disclosure (Kokai)
Hei 8-172956). However, in either of these inventions, a technique is not
known wherein cells 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 techmique 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 technique of observing the culture while specifying interacting

cells (Patent Application Public Disclosure (Japanese Patent Application
Public Disclosure (Kokai) 2002-153260). Further, we invented a
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of the cells are controlled and the cell concentration
in the vessel is maintained 30 constant, and. a
bserving the culture whi | e speci fyi ng
Phﬁ@ﬂgg@aﬁwgg4 Lells (Pat ent Apéllcatlon Publ i c
Di scl osure (Japanese Patent Application Public

Di scl osure (Kokai) 2002-153260). Further, we invented
a PCT/JP2004/ 001941 3 mcro-chanber for cell culture

=B P SnbBEa ABEy Ohul FF Lo b BT3B vesse cam e
fneéhadaﬂbackvnﬂd ci@Rirat welld iR the q%gﬁirgﬁ@hdidt&mtanﬂpﬁé@ﬂéu with a
Application 2002 -245904). 5 Problens to be Sol ved
copvergent hgbhﬂ?aiﬁni: Apphea?aoed\&v 2002:245P0M. cr o- chanber s
for cell culture, it is possible to nake el ectrode
array base plates and physical barriers taking

P%M@msa@)eo@soﬁedpﬂ@' IveaEDAl Ng technique having been
evel ope y utilizing a sem -conductor fabrication

tec Elinlidlwepretparatlaar oft miprooclemsbardd foro déll yeubame, 10 is possible to
wever s nece eat
ﬂ@ﬂdﬁ%p?efee'gpaa agf’%é’a% g8 aq@aﬁygléaﬁbg iers taking advantage of a
ea o ©t p ougd r a

Srpldtelifigt o © MavibR PEEN) P BeVIbRRET Y, " dfilizing 2

sélhEC@delmctbﬁ fabricgtibs . tefhgipud. nghyordelr tdA@Sodélsé farﬁl|mod1fy base
to sipply alter the structure i medi ately before the

P]@éﬁﬁeh@‘@ew it ras mecesmage | tosrepegt glomuplicated stepmsach as light

)g&Hn qu é&ﬁ%@gj g. 1?1 é) le%%r yO%B?,eétlcs eqqg?ex%oﬁsgy 1n§qx{pg%at§ glereln a

Ye st Fiic eenlng on t’he™b Vi or

slidahl « pachesh pritd toCHEEihAUOLISf PO cARBrO @f WENlS.e Accordingly, it
confirmng the EL;'roces& ng position wth visual

wgsgd;ffmlt ‘g‘msmp rejtenr ﬁteestgun@lreawmgdmgelyabefare the commence of
terial for .the hase Iate

{
ittt §l, dPingoedis B iR nERe L egai i e Gelf) to alter

 tHEGR é%ﬁi‘ct*&?e ?bhbhncg 83 Th¥ 9k hasRoP¥e BARL 1 O MSBrtoaconduct the

convergent [igh he present 1 nvention ains at
cqartvialisn gracessorg witiknoenfiamingy thecpricgesinpypoditioh with visual
IS §033|b e.to, simply and freely, add an etching
gralen Eﬁﬂpﬁﬁeﬁﬂnghe observation on the state of
cel t
contTniEiE. o8 detlothfa P BRTERLT P R WHELpldlf ip the culture of
n@vecesk, rgsofvmaterisd (e gﬁlﬂfkecniattehal)cwhuﬂﬂtamﬂbaleasﬂy dissolved
m cro-fabrication 25 techni que usin as the raw
byreating withea ¢onwergenlighi, the presgnigaaentien aigsnaisproviding a

mE&r% chamber array technique by which it is possible to, simply and freely,

 add an etching process depending on the observation on the state of cells, and

also it is possible to conduct the continuous processing while confirming the

‘shape when processing, which were difficult in conventional micro-fabrication

technigque using, as the raw material, hard materials such as glasses, silicones,
ete.
Means to Solve the Subject

We have now 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
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Means to Sol ve the Subject W have now found that when
a | ayer conposed of a gel-like material having

a specific wave length of visible or
P?ﬁ?ﬁ%?@%ﬁﬁggé%ns is 30 formed on a base pl ate and
this specific absorption wave length is then

irradiated on the resulting layer with the use of a
light source of a nonochromatic |ight, preferably a

: e f degiyfed .

i3t f05 B ol CPERPReReof s FRNDET APREL, hen by rosulting

chagferlit keryradiesblalfor t41EBulthee, sl htthnged Ent fvention,
very suitable for cell culture, and attained the

pre nyigvesphashersifermed rascordingetes thorpredessteg rapipayatus or
n%me%\llltgﬁt%lf ghg Cﬁiéé&l&%{}%ﬁﬁ@éﬁ&lﬁﬁ%dv(aﬁgg%gthogt (1'151 thd ﬁﬁglgonlt:)rocessing

19ipokObRS AARHSAAG]y Shéferd At Bl BnidHeBdb@atbal Yould&iral 8r difing the

commence of cell culture or during the culture of
cubilure of (@)lsi (2] & popsssible to conhtal dhet bepangiansifora physical or

a physical or. biochem cal neurite takjng advantage of
bigrbelien] mediite o tEMEs A4NANIAE HotbadHEdiiieRets gells and the
l Lzl [ S e :
b AdheRlveReBpiin ceE o Sl e Hile el 303% BiFagdibc eto, (3) the
etthingps pobsibleetwithl awesvlutidn pswesasy apProtinfaiely &, m ; It is easy

conpl i cated shape such as,a tunnel -type channel, etc., .
tw%?% psemplicafedy shapy ssishryipnbuneldype ehanagl etc., which was

SS.. L Oon:.art 4) ] -qtruct ures. ca
CGER5PSpL RELORYAL o ) collbBEAGE: URRUIE SHE Byl ae @
ntiedd-sirtcanRear @i eV ddiBu falbeeandi bilyowitls iangovdigBat Miht-type
equi pnrents such as a clean room a mask aligner, a
hgatingtapiargt e paihout mnecessity ofmnding kxpensiverhguipnsentshach as a

resent invention is a.m cyo-chanber processing..
RRBIPam, & Megk apet A FTIBRAPPar e ot ikamber
and Tafat! igaghe PREsent FAVeAABHCE a nIFS-BhBmBRE Drocessing apparatus
m cr o- chanber “conpri ses no nore than one absorption

fdrayell candthireatohpeising me npieto-thymber cgb sdleakt ane light source,
ereinafter called. "qgel

el-like material (h | ayer") ar
Wg’ler?]é‘a%%ldt%r@"é‘ apeRpK COMINASE B0 ANEEthAnNg %@Wpt@nolayer and

af r19ygtd§ug? egeg aﬂ.ﬁ&s cOApBEAL ot Ag%meﬂlaqgﬂaz BﬁﬁﬁiRﬁére%led “gel

ase p ng no conspi cu absor benc
lagiesT)bdreatidhst nivoaged dayee when sabhbs@psionplaven id pyevided, in this
has absorbency in visible or infrared region, said . _
oxster, | lavainededr pal 4 strepspaygnt dragee plate rbaving no conspicuous
dissolution te

Al PIEhC et ou I8 A IRE B edTa S sPERE WA REBCHRI Clayer has
aB&rbbhie iNBifhleddr NFsaRASAHONCIaidtgedlike 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, 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.

Further, the present invention is a method for processing micro-chambers
for cell culture which comprises the steps of:

preparing a micro-chamber comprises no more than one absbrption 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
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25 specific wave length of visible or infrared region,
said |ight source has a nonochromatic |light at said

b | ength, and said |ight source is
I?ﬁ%"&@é’%’”@@%ﬁlthat it irradiates on said absorption
| ayer and for said gel layer. Further, the present

invention is a nethod for processing m cro-chanbers
for cell culture whi ch conprises the steps of. 30

tnga[)ﬂ;?% %I ol Efa%e %’9@% lnggg?ﬁ%ﬁl%ﬁoﬁ? em;br gl?érg: nj Rnslglble and

11ﬁraf?ecb ebgﬂonkeszﬂ]ﬁt ghdazption Riyel dast abmbGﬁby ih aai@ﬂﬁe or infrared
when no absorption | ayer is provided, in this order,
r%}ﬁnnﬁalécgeé Hike m@wraadzeonlaoml@zmtesat LT ﬁam@ﬁramgewhlch has a

e SO ol ReSRIaF o R0 GRREIC R Aad' APl hoated
safa ¥bBliRb amAferill had %sofmcyrht aadfbesrl vJaJvEeleﬁQfErdf&hmble or
is In agel state at roomtenperature, which has a

infeprefl segdmtawh tenperature of 100 degree C or |ess
and.sol.ates heat ed ai d | -1i.ke materi al

DS STBEI G aleagont HsihlG ot g domopPSRBIER Y Leht on the
abBipiod 1478 8P th%ngel 'léféil @B gs@ﬂ Lﬁeﬁﬁé AREothadHef to form
or infrared nonochromati'c absor ption

thexpen a(geltfm geglion aﬁlmdesnmi@;haﬂej n the m cr o- chanber

to f rein a -free region of esired shape
FurtFoH’é'F €% h@epipé'% }W?é‘ﬁ%quﬂsl% lﬁeﬁl%qqq gr fearturing Cell which

c&ﬂkkﬁégé NG 5&!11% e &[%?H(Sd ?Esin dlﬂ)vﬁdg'stté;g Bf ﬁrﬁe&r fig a cell and

'as N4 ove injectrn
itistetl it tsdnheiG® intiol aofbrtrradolce@uﬁl@ ﬁ@d‘rd&ﬁga g8l fulgeahdeom a
gel substance. Brief Description of the Drawi ng 15
Fig. 1 shows one enbodi ment of a m cro-chanmber

B2 ss ngl &{jéatﬁs aiccordl ng to the present
nce nuneral s indicate those
par tiggas sf}f?)lm}soéi‘ﬁe enﬂQﬁlmeﬁt Bfcd %11%?@@9§fnbf%@rpr6€és|smg apparatus
culture 101 : a base pl ate, = an absorptio
at@yding toshe arwlntImymtmn,owheranvnefemmee Imgalneraﬂs) indicate those
observation, 105, 10 a light_ sour

opti cal of
P@ﬁécffts follows e § glahml‘lwhaﬂ x fogcolp e afl0] gra base plate,

169 8 a? %S\?\%ﬁ&{ h¥$e 'i@? i1 19 ggle% Iaggp M&A g%ntnfshﬂlg rﬁ%lrﬂzf g& optical

Iength mrror ract

olbsegkrhtmﬁ a05peoéf: |$11@hﬂ@ohmegbﬁa stbhﬁc waveilength, Hlﬂj 114 : an
a canera faqr, observation. Fig. 2 illustrates a

01%1&1@%1 lenspl R e oy @ige@l%relqn%doﬁha@éowﬁrgem elght Of ndracific wave
length, 111,112 : a mirror refracting a light of a specific wave length, 113 : a

mirror, and 115 : a camera for observation.

Fig. 2 illustrates a step of processing a desired shape in a micro-chamber.
Reference alphabets a through c 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



10

15

20

25

30

Ref erence al phabets a through c indicate a procedure
of formng a tunnel, and 25 d through f indicate a

form ng an upwar opened hol e, wherein
P&@?ﬁfﬂg’ﬁé}éoﬁﬁral s 204, 214 : ga convergent |ight, 205,
215: a focal point of a convergent |ight, 206,216 : a

nmovenent direction of a convergent light, 207 : a
di ffusion direction of a solated material, 208: a

d L
oirj#lgﬁg% ! afaglgcrog%' cal. ﬁ%ﬁng 1ﬁgosc§g(§ eﬁ%\l\% ot’hﬁelf? er; TOWs éBOW Cross
s&0tEd 0118 BACHEhtaph OF B Bﬂnﬁ%h@é%tmﬁﬁ RBSWobBewhessint feference

of different |aser strengths (93 108 120 nW,
nmmrel 801mdlup1®§ra h@lﬁs show phase-contrast

SCO mages e mdd show top surface
S8 P TsDh O IUOPDR OB ABE SRy nE OORr Gijodiment of a

RN PR A bR Cﬂr%é@&%ﬁ’x% aBehddre 'R%‘fﬁrenﬁ@"ﬁ 80BYEL 0% Brough ¢ are
section | mages . al ned by a confocal scannlng

mmmpémtmmaphmkm mem freherthodep sunfisrealandod ik redicomfoes] acanning

hole. Fig. r ophot ogr aphs I lustrating one
%ﬁ%ﬂ?%ﬁma@f* OWHfPE .tge é’ﬁ%ﬁ?o@cmﬁpdtf@séﬁ?gp labe g6 gtage ¢, wherein
rﬁ@f‘&{c% P%‘ita%uf‘m@ﬁx?&igﬁte a aﬁ'&l 8%%%% Fﬁ@&f‘vely.

as seen surface con

scaiftig.ng éhcﬁﬁ@sﬁ:@tﬁioﬁhbmapﬁboﬂlmﬁﬁﬁgcbﬂ@s eﬁﬁfddim@nt of a
of a base plate at st ag}m wher ein erence o
i gresehamber progegsiag mehlivd avhereingeferaner aumearals indicate those

DR UL S0 ol RIS P B e e  aioren

aPSRPERR tﬂﬂvéfﬁixﬂﬁﬁ o IBESbLL AR ERGRr MUTR! BS, 514t aacbﬁvergent
those parts as follows ; 501: a base plate, 502,

hgh‘a 5@193 aefy@xl foand nfjthe dofvesgent llghhs&ﬁﬁ)t acmovment d1rect1on of
di s 10 enperat ure, 514: a .
?fgglﬁgg?ﬁtgle 1ghty a0 i@s P 0@5?%10% %la%ed material.

conver gent Ilght '506 : a movement dlrectlon of the
convergent light, and 507 : a diffusion direction of a
Esdi @l s ntmbthealnvehfidarbodi nents of the | nvention
First, we will describe the constitution of a
m cFarsthmenwill desenibe r#&et@nsilﬁﬁtlﬁﬁégeﬁhmlpm%@m@ﬁr acgording to

_ 3 t the transparent base plate is a
hEpliRt Aol - -

as no 20 conspi cuous absorbency in
Vi sibledastehblofthat ek tRgispage@nBadeSplape i€ al hiterial which has no

conspicuous absorbency in visible and infrared regions and is optically

transparent for the light of a wave length selected for processing. It 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 polystyrene, etc., solid
base plates such as a silicone base plate, etc. and high molecular materials
such as agarose, ete.

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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transparent for the Iight of a wave I ength sel ected

for processing. It is preferable that this base plate

M iyvely small absorption of Iess 0.1% as

con'{alzzr(@g}oanﬁ?%lthat of the absorption |ayer as

descri bed hereinafter for all wave |lengths of visible

and infrared regions used in the processi ng apparat us

25 of the present invention. Mre particularly, it is

iReafdP! R &use}%‘@asﬁ%s G c |

1quartz glggss?’ etc asft#zcé1 gg%hgggo%gh})%st% t)Illrae%cgtct%rlng peaks

dependmgobndthdoa\&arepllmm sfich lgghtaand | tleofinbabéckness such as
etc.. and high nolecular materials such_as

| at e
Fpé@ﬁ)’ g@é‘) .etle, t}@#efoﬁﬁslsﬂﬁéerpﬂﬁitét il%t]@lf&%ébénéﬁe wave length of

E a%’ﬁ&r !%e n Il: %’ﬁfe@?%@le%h%@%f ik g B yal#%)rPﬁgrﬁ fslI 6’6@ tﬁnes Or more

frared regio I'sTpre
tl@é@lﬁ@lf Plichp of aﬂﬁf'et Sortaihinignd 61 NRE noftetdal Gl cﬁasﬁﬁbé&l hereinafter
oxi de such as al um num oxide, etc. In general, these

fcm thes W@&ﬁelfmgtbvwdabﬁmpexmptwépr tehavasiet lmm‘thmfé1064nm the

bl CT/ JP2Q04/ 00194 f
ap Bt O fandiyopf B, Bas, R ABSORIATD Plahlés che HGFs dglative to
1ﬁ§ﬁﬁﬁed ‘Iﬁg“gﬁndﬂ‘ﬁ% AHBolPBoNRY & gheR@til (Pif)l‘ﬁ: de BRE. aPHid Hsorption
I mthickness such as Fabry-Perot. It, therefore, is

lmtoanhemimlomu:tedt hi nner than the wave length of a

Ilg eferable that jt has an absorptl
%Ivé@@rt thedbase hlsite BT paoroh eai)weg atgr baving @p absorption
t g I desql
MR FUAHOR ArPBe ol L £ selRgCRUIR, or pplylysine.  The
stirfacapesye of E]irgglas@fba;b@%ﬁm cdihbBe nileho®iat@dp&iietrasioe by oxygen
of 5nm_has an absorptl on of 10% or nore relative to

ashingdi dtosexameple, h%@uaf?@@rqitalbﬁ STDALPEY @@russwb @1 % deposited
n be.;al so

Qr Thi s ab ti
13 5 Phpapitoline OB i, svfedeRD A ang Judkine, fatment, on
whadh 18 AplrRBSahAt fited d YR aBRepAeR damede dudabsthollagen, etc.
Wi th a col 'agen nol ecul e or polylysine. The surface

Tben, proqehsn@ eags b assdptizdesac thatbidieneedls oant be stably adhered

'y Veaﬁﬁaﬁéé?ﬁfﬂwﬁai’hrgﬁﬁpn%r FU8 Buiagn dFeiments can be

. dét%\éﬁ{m@é grfb ﬁéc%ssﬁ?rﬁe%gnaﬂ'@ Sﬁté?@eflotoabe cultaxred and its

anermlngt eat nent is applied
olﬁjlex’ed a cell absorption elenment such as collagen, etc.

Then, the processing, can be condu ted so that th )
cel On ctgi*ﬁ (bserRiBey aysEr iy dishpseReabdensinure gohdpyer having

aﬂg}ﬁ'bgﬁ&g gl gngpe%ﬁflg‘ Yol Mﬂgqﬁ of LRAUIEEMS i£ADrDE 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

B temperature of from 0 to 100 degree C. This substance assumes a molecular

structure of the random coil type in its heated solution. When this solution is
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determ ned according to necessity depending on a cell
to be cultured and its object. On this absorption

[ isposed at | east ong gel |ayer having
P@Z@%@%’@gﬁ a specific vvavg | ength of visible and ,
infrared regions, which material is a substance which
has a gel dissolution tenperature of 100 degree C or
| ess preferably 45 degree C or |ess, solates when
cbfighed Boftide e Wit BolimbO A UG AiliGire T0F that it
m cro- chanber of e present 1 nvention eat ures
pusdungs aa platwairk! Y Aof al sawilg 1thid bdlisgedrihabsiiptdubRtance loses
r. Therefore when it _has no absorption |ayer, at

| aye
finglg it fgidiby e $habetheelsmp®een entangenslyiceeledsihisr gedinetwork

. ; d he . late. Thi -1k
P P RS R B T R Bt 582 change i n

phas8uckf siiktihdes AnclulieO straiht OhdihOPoBMHets i0btRimdd by the
sol inits solution when heated or 30 cool ed, wherein

puhifisatioh of dedgeshamyetasmisi sudy arssifor yexeaiplepl adlmgan, agarose,
specifi.c te rature. of fromO to 100 degree C. Thjs
agirPestife SAlAG anhptmgalastose, %%]}epmré’ Ak 94} dfnmethyl
% OB Pt S ot Ca ol Ut _
o B 3 1 PO e L s v
tlsu labbem denakisnsesPartiellaely istis Uelieved sthathat is bptimum to use

roduces a network. As_a result, it_is believed that
afapose hpsanish db Nagshe adhegmiengss tg cellg and ys qwtt Hignal pubstance
C ' I l.ed hi . .
o8k, SN PHS MRV DR8P Sl DO atfecion on
cHuak sgbdheqices i ncl ude strai ght chain pol yners
obt ai ned by the purification of biogenic materials ]
sucFhigsubsanes imfissolved inayater argmbudler, etaghr agevesntration of

al agt oge dr | act ose al acturopic.acid.and, its .
sdRnADy BEw B R 1000 Bhetifie PR € aPBHEE Bl ' cetiiie
msErisV it ekleg hi gh nol ecul es having the above :

functions. Particularly, it is believed that it is
opt Tasregeblike anateraajarans be ke cambmatiorhas gablike materials having
o,.cel.ls and is not si

adhesj.yeness al subst an
e%%w e el dhSrataion terwengiiex & oF o xastie, altRgueh they are

. difEnt ag%éllidghg%@qu% g%hﬁle\?\%ch%‘ﬂc: Hg ﬁg&ﬁ%tedr%g’cglggl] Ir%ﬁ ageneral,

subst an I SSO er o

cadbipeanhaatd grlafion gengreaahtyrel bDMrdn215 o100 dependCngnd a gel
di%gollljl%i%nape%labgﬁatthgg Sof\l\éq()e rtceJ b 0 %eg”reele_ ICi, kaend agarose and agaropectin
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 dissolution
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 in
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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2

15 material is forned. This gel-like material can bea
conbi nation of gel-like materials having each a
' di ssol ution tengerature. For exanple,
quf{‘ﬁ}?@ﬁ}"?%%l are different depending on the chain
| ength, etc. of purified ,nolecules, in general,

col l agen has a gelation tenperature of from15 to 20
degree C and a gel 20 dissolution tenperature of 20 to

Qﬁlﬂgg‘; d agarose and agaropectin have each a
atlonte rature of from30 to 40 degree C and a

gel This gsbhldé ImmaetﬁmﬁrsamAbs of g&her@dlgriess than 0.01 for an optical
respect|v For gal actose and anhydrogal actose, the

dength tcéyn%eﬂ&t wheh | respe@nia e eaves lemgttedoxc whieht fe has no
Eg(j)rbgh&?ol ution tenperature is from5 to 10 degree C
her “than the gelation 25 initiation tenperature.

For TRl @atkhaRi 6f Bfel ByaPdfithis fEHMN nfRbeial chii%e determined at
gel ation tenperature Is fromo60 to 80 degree C and the

nged agearslang o dbs objeeperint gerelad, itrisno6dhe order dédrae 1O0nm to
under the conditions of a sugar |level of 65 degree or
Mte and a pH of 3.5, and the gelation tenperature is

frowBo, tRis - lﬂf&ﬂn%%ex@a?&duéeggiél?@g %&'ﬁ&’[} %%ﬂv.tﬂﬁiélayer structure,

tenperature 1s from30 to 40
tir dgparsecath aom@IosedJ rafi @ rgel ket herterial Sﬂbﬁt}&nmeeédyea, different

absor bi frar d |ights visihle Ii
E%OI‘ID Br WV&E i fsp- Miae higbernel &l aenii dissolution

t{tﬁﬁ lﬂﬁﬁpérgeﬁﬁ%lﬂe?rt sE (ﬂj‘(er fxglgﬁjb%oﬂa%ﬂl Tod qgcs'ufchc %\{tﬁmr that

has an

t]heegél Hﬁt&ﬂl&1&1 tfeﬂfpe@ﬁlttﬁ‘l@t gﬁb@lualﬁaiﬂtrb%&t tbvéﬁrdlabme on a base
with respect to a wave length for which it has no
P]éﬁgorbency The thickness of the layer of this

gel 1 ke . mat ca det erm ned_ at need. ccordl n
Do k' Gt rhert 3R RS b Bl LR, nERGEIBEF AePofich has
oB® 8B SdrpRion’Rier %ﬁ"bﬂé"g& 199br Ld K TBE @l /lbaké pksedol Bne which
the formof a multi-layer Structure, the layers each
hae twodeapenst eazhgeﬂmposed ofba @el-tike rmytdraa/lelaaunlatfai on a base plate

di, f. f t, 10 ab | d al
208 el PP I YL SeTORh, ﬁgﬁswﬁgr%%%grﬁﬁ%hmng each a
AitResht | AXEiAs THNIRE AT BA 8o TaRiitdte® TRERSIN.  NFurther, the

micro-chamber 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 dissclution 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 400-800nm), etc.
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the gel dissolution tenperature gradually increases
toward above on a base plate. The m cro-chanber of

Pbﬁﬁ]ﬁo@gfam?hnventi on nay ei tlllber one which has 15 one

absorption Tayer and one gel Tayer |am nated on a base

pl ate, or one which has two |ayers each conposed of a
gel-like material |am nated on a base plate and has

no absorption |ayer thereon. Three or nore materials

havi : j ‘] ' ]'ﬁ%’[} . .
Iamsn%g?g%h%ruggﬁg. I;ll?:%rﬂt é’?,g 4 ?ﬂg’g‘ CIran‘%: E’%ﬁ} cha ertaég%% llgléadlate on
ahhabserpliom bsyanahd/pr di géldegler. ntRurseadadpness paefebablei that they
20 has a_region of a different rrelting_ poi nt and a .

ape gisnosed spch; thetr ey s8BOOBeh@Rd 1radiae mpdighd) en wgther of an

B e e R

heat ed and focused |ight.

Mor Eupelidy ¢hisaliblit sbtirceadhdBel@aiposed ofbiywd 8Fim@td ight sources
thereon | ow nelti ng agaroses having each a different

hpwing earh pditlerentiovaveelength, akleast onpowaveleagtly of sehich may be

di ff erent materq al uch. Qs agar ose, 5 pl.ast.ics, .
af absChgTatn M Lot S SRS BOTRERE; AGRRHE kR cap ponsist of
ofé 1iche PULEEthe WAVEMIAR AWhRhemMRNNE BHOIRkFtibh Wve length

in visible and infrared regions. Thé |ight source can
faveeithsargedilaydyy or in a conbination of two or nore. |t

is referable that the light source s a |aser, These

| as PRGESERENFPPAYARYY JEaY gﬁt{“%é%‘fﬁ ARARSHUERY, means,

PEIREII APl DCAR AR AR BuhETEE JobRidiR 0L & light radited
froa0- 81Bgh , soaetordwdng eirrhdigion. (v8y abhke disposition of such an
. 800-4,000nm, OPO |laser (variable in 400-800nm, etc. .
istymend cae o dhe nrpcesRing| shape abbrecessiye stigepean de visually
L . . t i di;at e._on bsor ption
oy IR0k L phOSY e AL om0
prefgr apee phrbsdiigY affRathsPBaQths U¢he t Rovb hedbne@bution, a
focus and irradiate a light on either of an
mginochystatic lighsris arddiajed pngen absytionslayer oner geltlhyer.  When

O o oA S ORPR R Bl Bo el ich, s vz Toeally

['ength r either ge ayer. Alternatively, can
whensi &ighofof amnabddrphibnseave tengthdonavgelt ey nhatefiabis alradiated

may. be absor ption wa ength _for either. gel
on &&g_ﬁr geléﬁke rﬁate%ah, the g\éf-lilke Material 1s loca y diSsolved so that the

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

. .dﬁ@@lv@’é"tfﬁrokﬁé‘ Belt %fen\@@tlgﬁ i%ebﬁbscﬂ'ﬁti%ﬂsﬁ{yski iodtjn"‘ﬁl\éeother. hand,

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 2 m to 1 mm in diameter, a passageway having a
diameter of 2 u m to 1 mm and a length of from 2 4 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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10 The processing apparatus nmay further have an

i nstrunent nmeans, preferably, an optical m croscope,
f 0 the position of a light radiated from

§ﬁ%ﬂ§§@4§@39%€ duri ng irradia{'on. By the disposition

of such an instrunent neans, the processing shape or

processing stage can be visually confirned optically

.

with the use of a weak observation light. 15 In the

pro héd ﬂ]%pgélagﬂt&elh@lﬁ% FCB?QY%HO}S?&(C? Shlbdlt L@Pacé with an
nmonochromatic Fi'g s Ifradiatéed on an absorption

optiy#lly orarspgeént @yteiperitfeable fenhlsrainer Athad e1Rilo) etc. whereby
absor{)tl on |ayer, a portion of a gel layer is locally o

the septaraination Nath extraneous anisgobes, tate. bporvstitet and also it is

I . On the. other. hand, .when [ight of,an
o fle ol Bre VB NS Mot Furo R hpied i, Buld s Thep, for example,
WHelhaﬂi_ea%éiQa?@r %‘a%ﬂo‘ée @@ld- {Hek niileBedble h¥enBi@le! iskBllulose, a
material is locally dissolved so'that the material
pprisen eadh fof sugsr ichaing betheabeth isThiag:-ortenedr esas to mypdify avidin
space..is filled with, a water or buffer tained i
a_flﬁ 1gbp Y_V@gﬁ!} Rag SR5YI Yy AEHRORRRY €1 dheoiCR b residug Mhreby the
bk BRSEE COSSIILY, eL.s10r
Sbuf@%@#ﬁ?ed spalf:Héﬁgfctagl |1%egll%?l éi asﬁgpéﬁ%a%elbela#f%} r%laough an
awvidihibiotin gednd. ayWhenTheisshe@ssafy soadyck apadeuts sdlmtion in the

ot pajti ularlires_trictedto any faor but a )
C&t}lren cedly, aggel lavaras goveredobti: amhaptiaglly transpagent gagtpiner of

2 t . j ' g SS y. hawi :

Gl cBveig' bRl e, TaPE" COIEY o B Jolugion, can be
idtroducednchtd be lcolitaiaan thﬂﬁlg,ﬁlo:ft fBbe, 414 8USHstd 1IRNHST tha culture
desired shape can be forned in a gel layer. An 30 _
slutwar Fagpdedregoyeredadrisa fagotleer i twben donmmannigdiog, with the
o aéJi pe can be inserted fromoutside into an inner

3&%,1"\/\hereby acell or its culture solution is

| Nj Blohedyd B40 REcdbe aRAHBSHIM QP ddch FPPABero-chamber processing
PCT/ JP2004/ 001941 11 Further, the gel layer can be

appasrtad, oveprodessimgt enethodf aoed wat mmno-chptibeal fyrmed thereby
trans arent@esem er neabl e .nenbrane such as cel | ul ose,

aghopdinign 4P oHie RIRECR IPYARYIORT orf W4 BHOESH' AREQRION 15 hot to be

|  rdBFbRRPYo i if?li%&?ir}{éﬁ]\éﬂoﬁm%ﬁ% aéosﬁhﬁf \}a%ieov.}%glééiﬂﬁld?ments are
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to prevent ce escapl ng out fromt

pddsdhle. f or exanpl e, 5 when the gel l|ayer is agarose

and_t he senj perneabl e nenbrane is cellul gse, a .
por Fidn kashows sugarcmahedimendt afhethgot migre chamber processing

algﬁzﬂ%%ﬁgeeéqgtdthseop&%e}lg i Veq{tg%.avfndait hicro-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, ete. 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 it 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 absorption layer
102 is laminated a layer 103 composed of a gel-like material such as agarose,
etc., 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 plurality of holes for
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and biotin which have each an amno end in the -CHO
resi due whereby the sem perneabl e nmenbrane can be

gel layer throu an avidin-biotin
bon‘gﬁt{%ﬂw&ggll S necessary top%ycl e a culture solution
in the 10 culture of cells, a gel layer is covered
with an optically transparent contai ner of 15. 20 a
shape covering over the entire layer. Thus, a culture
tﬁ [ I .
a@ hff‘fgjo Al g?\%ﬁssz’itng&g e%‘éﬁ%&eﬁ{sh otdl %c?(gﬂp‘txeﬂé 2(2 I L}%I{?}gé;é‘ég@escnbed
heasinbéter eC’@h&E edl spedfiv a@l@bﬁﬁ ibet dileurediflbhic etdspectivd Hole.
the container. Now, we will describe an enbodi nent
eactThst apnerabes Haied bﬁécésgmmys dopairsadieting two or more
d [ro- c r . fornmed ther
cBﬁ@e%%éﬁlr:] gi%%l@? %%ql ol ?g?(%repﬁ g?hrﬁ Ejecip Ve lens on a

acco e pre

IAyere103 @hmipdsédbof a0gdldikd ﬁﬁitbkﬁ'l ete theréﬁyepwels@\eh@ Ghape of the
enbodi nents so that various enbodi nents are possib

lgyey. 103. sHYnee partienpolyi frerexasiplehwith ceapech dorbles hght irradiated

R o LA BIR0F 0% o Sicl@[ﬁ%ﬂ%?% 08 BARCAVRTHI Hebhet 1064nm
h@'irﬁ?g,eﬁb db@MPdEﬂc?"for 80 gfe ﬁ)to'sﬂ:'i‘oﬁ ay Srfoéaﬂ cﬁdlhfna{c @%ﬂ&ﬁ it passes

havi ng optical absdr such as a deposit
thlay.@h ah obpeddiviculnsel(8 cais bedlcﬁﬂﬁcﬂbaﬂ by a‘ﬂjumﬁg the Ippsition of a

tra arent base plate 101 such as a slj | ass, etc.
E@? ﬁﬂl%@)@é}%& 08 thap tfecal PelHs fRRt b%i adigsed by the visual

&ﬁlﬂz&%@ég thﬂ{eﬁé@gorfgaqls 8];;@&;{1%%0118%(0 l‘x?sztrﬁ %rnglméglﬁg Further,
waitls esdpeat thithbtlightdirtAHhtdd fiosn lanhél@if Bbwrck Nios Wﬁﬁfh generates a

exanpl e, when the absorption layer is a chromum
mpsesBrematic h@lﬁ: st ¥480mm hayine o S@ﬂ‘beﬁoﬁ fomsiagen thagosition of a
nsmtt I S,appr oxi m 70% i n [
PR Wit DiehS AR AT hE Hpdnce sindplied o7 dujusting the

pbﬁﬁoﬁaéieﬁlcﬁléréy £07. 1%%%%%%111&19 ﬂqﬂtb kEn"Bd &ltrdduced into
such as agarose, etc., which is optically transparent,

then opdidabvpatbist oﬁghpomhjectamj lens fhyeenedns tofxmctroys t1d1 and 112,
cellé f In the layer 103 are then fornmed a
TSPGFEY E Yy of holes for PCT/JP2004/001941 12 the

¢ KO 508 B ABEA(SHE BB b 5 e
aceklble dightesaunice Ut (Y can hdhéiousedsqeche Viegghtoteeeiving surface of a
camera 115 by means of a lens 114 in order to confirm a position to be
processed by a convergent light of the 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 2 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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The apparatus of Fig.1 has a neans for irradiating two
nmore convergent lights each of a different wave
an objective lgns on a 5 layer 103
P%@ﬂ%%@@ék@?&gpgel-like mat er i to thereby process the
shape of the |ayer 103. Mdre particularly, for
exanple, wth respect to the light irradiated froma
i ght source 105 which generates a nonochromatic |ight

208, 1964AMy #%ﬁvﬂtlﬁg)ci}ﬁlﬁpﬁP Elglg"l\%%al Cﬁ(fmif‘@bgrls nﬁ(pu% to a dhrectlon of

position o ol nt asses

 than aohjve 06V ERiEENE), Jao&maa PeS EOIr whﬂlﬁdrabefr ag Jaubﬁffélg is formed,

t_{}g ﬁOSItI on of a 10 lens 107. The position of this
Wit she pepvamentobthe fjcas peintsyntthe kayen 203 composed “of a gel-like
nfa%@{qaﬁ Bt {hg%nb% FR29%. of an optical mcroscopic

means. Furt her, wth respect to the |ight
i rradi gHeehn fihMig® Hite N waeW 6emdRGHBLERI O aE@St Bght 214 of
monochromatic |1 ght of 1480nm havi ng absorbency for
1d80rwm, 15 herapl@@hedu on aflayer £ddatompposed of mhgel-bke material, with

nber n be se control.l ed by adjustin
w{reebiS BABTGH 25 Brriboed S S5 S n it nbh i as agarose,
etd It SfGRR B@tbART ﬁf'é'%‘gtéc[‘ta%d WG oBRId 6R! A PR g%apfpath 214 as
the objective lens by neans of mrrors 111 an
wra$slpabsmnbel aycoﬁﬁrghnt light of Hel 8@ppar aAsm rfsultheanpupsani opened
tion i, mage. gbserved by, a |bIe [

heffyie derrhod i dhe by G uBprads 4 Agiiiks Brpyed Bﬁlg 2d). Acell
015&'1,r f AR sﬁ t o8 GRS q{lfe]cf?e ér @Qé}garggd %hk@i% 34én1dh upward

er 1o contirma posi cesse
opmedehgkﬂt Hughér, ofs dHuevis @ﬁ@‘lﬁlz; wihare thenfychl pEilrﬂ 21 is moved
shows a step of processin t he conbination of two
te andipelaon of|thgrowadhb.o easéape efdhe twnnel iarigenebya enlarged
(ﬁ% ped shape in a mcro-chanber conprising one

sorption layer and thereon one |layer (for exanple,

200%ié B éwa@ﬁu&ﬁbb%ﬂﬁg‘f‘rﬁbhg Qfmﬁé %1.9& tﬁus@ﬁirﬂéd@ﬁg 3 illustrates
mat er1 al di sposed on base plate. Fig. to ¢ show

aa:ape odeterlwles afe ﬁmmgi by tiorarkhtiBgg cx;mrelrgem Hghhgf 3480nm for
ver ent Light of, for exanple, m on a
Gha g lste hasitne REATbaeR EAegR, - Fsamyfhis Sgure, it

.' c%rggjg | ngn@éq3 ?Lteﬁo eet%%sﬁy\%av (Pfil&lgtt] | Eﬁglﬁgze?tc}} Hll & asarose

laybr@fﬁﬁﬁadmpnluhncl&%sso that 30 the resulting heat

dis%plve a portion of a Ia er 203 conposed of a

gel Fig e shaws pe grample of QTE”PC(’FSSP(%% pEoGIAPS sing Fwo irradiation
- f f 0 2 nd S 0

11%{15854?%? réefg'& dﬁi???r}ltagf%rve e%iagt%at groQo%xa LP]f é:}%’coﬁ 1se usmg a
mioRotRerh @bl NighE T IREMAA UHP 41mbdochromatic 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 according to the

procedure illustrated 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.

Fig.5 shows a process of forming a complicated shape by laminating on a

base plate 501 two layers 502 and 503 each composed of a gal-like material
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203. Then, when the position of this focal point 205
is noved to a direction of the arrow 206 (Fig.2 b), a
iJled with water a buffer is forned,
ﬂgﬂqF%qéﬁﬁgé%Lent of the foca‘{point, in the | ayer 203
conposed of a gel-like material as shown in Fig. 2 c.

5 As shown in Fig.2 d to f, when a nonochronmatic
convergent light 214 of 1480nmis irradiated on a

2 o) . - |4 [ s '
h%lesge_édt 4 o%@a%%?r%%‘?cvg%ﬁ%s%g&m tg\l%rv\gﬁéél} -%%%Eat!v?ﬁ rr}:gnvergent
lighte604landuBht asscdeaiadg dis®ive adhler0502 baly@t&hilayer 503 only,

are heated _and dissolved on an optical path 214 as

regestivelys odbestaacsave dength abshrbedfinitd@Olayer Af2aonly is used as

*ohH AR HPYELE RRIRSE, I0DOLE LOERLEES b %y in e b

Se&ddd, £ shdwen ‘iﬂ'Fiﬁ.’F)ec, $0kUkyeR 5080s BRoddiseE Wath Phe use of a wave
di scharged t hrough such an upward “opened hol e.

lemgthradrsorbed sindhe layerr593.2, Thhenittisioskidalto pabegss2bmplicated
is noved to a direction of the arrow 216, the shape :
sh#P%She tunnel is thereby enlarged (Fig.2 P. 15 Fig. 3
shoye ;m fgr of.: . c ol
11 CE S AReCPORAR @PECHm Iy 18565 Y AmjARRY o abie plate
501 r twld alaiyors S020 floer gt dissghiticsf tédGRpmdre) am@D 503 (high gel
seconds on a base plate_having agarose coated thereon. ]
disseintion stem@aa@,re? twhickn age ealt jqomnrpsefaef wolged-lidee material

( L.cal ' rose _lLaver of.. .
n TR ARG LD ARG LD yBl SRR B Rhtion e
witlotlesaédgf pligbedmiing ofvnROvhvWoldngtRdi ation |ights
each of a different wave | ength. For exanple, by

Advantagss afshadnyentimochromatic 1ight of 1064nm and a
nmonqchr.omati ¢ .l i ght.,of 1480n oles as.well .as.a. ]
o G2Ref i Bl i dnttly BE BieedE ieamHiad it popsible to

t for :

VAL IR 0P L Ut AosRoP3Crdtbfhés 16 R1GNIR process while

cilourmeg Mbtcklls, etonodiichneas considered ingpdssilfle ig8tindate. Further,

..accordi tq the rocedure illustratfed in Fig.3. .. .
it AF EOPSHD th e aaﬁtguqtarﬁi’a, u%%ggs%%ﬁmatmng& a%pieraawa of lights

e éltngtﬁ};ﬂ%fs&’ ?S%Féf%%tlv?é@eer %ﬁll%ghrtg)ngﬁisy:ﬂ%s%m Q-sﬁ@%@glce in -a region

for agar o as no a ency
le6achan dhatof @ lighe. sanme procedure as that of Fig.2
a-c) to forma tunnel 402 on the bottom of an agarose
| ayer whereby two 30 holes can be connected to each
other. Fig.5 shows a process of formng a conplicated
shape by |l am nating on a ' :
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base plate 501 two | ayers 502 and 503 each conposed of
a gal-like material PCT/JP2004/001941 14 having a

P%"I% Oggr%)o«'i\g?fr ption wave length and then using two
' {

con ghts 504 and 514 to sel ectively dissolve
a layer 502 only and a layer 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
2CeRSAgh@pPishown in Fig.5 b. 5 Second, as shown in
V@ﬁg.% C, fﬁgufayer 503 is processed wth the use of a
wave |ength absorbed in the [ayer 503. Thus, it is
possi ble to process conplicated shapes. It is also
- possi bl & mactouhamber 1>mceéﬁase@wamﬁﬁqraaeﬂh@ﬂbmacompr1s1ng a
aER) Bgr B &&V\%gsfyo%r > 1%%]% éc;]}%\év%,ggv rlﬁjtsnls %lﬁﬁ{ mitro-chamber

enper a ure) an
co@PRPRES! 86 GhovdithAnabhe A rpABAORBArOhnd MelleddtkBne gel layer
material having a different gel di ssol ution
coappegdapf) aegelzl nmtyrlab orted leastativatgebhayaraevhemn to absorption

the .use of of qn | en
LRy A gEuled) B i fBte RFlEhe Fauminaleq b Sratihrci base plate having
n@c&ﬁ{sﬂhaﬂ)utsoaﬁélﬁ'bgﬁ&@ ‘iﬁt VisﬂM@ N{H@Nnk ﬂfarbé RGP &1Eloabsorpt1on
15 vary the shape of° a culture vessel In résponse to a
lageirthasealprooberssy iahvisible lmlrtmfnanrgd b‘B@lOﬁe khal geldiloe material is in a

V\{II ch was consi dered i rrposs L ex Furt her,
gpk stade e&%%u eTRPTABRTA, 3 hich RA%A €0 313@9 Ygpm temperature of 100

d@?x}@?er en nlegé eng#ﬂg% stly%gg hggﬁes L % Qﬁh g@ﬂ 1089 Iﬁ‘atemaI has

wave stance
absordehegiadna shesfict wave tlbﬂgtlrpf)f arléleahbr 1ﬁﬁared region, said light
PCT/ JP2004/ 001941 15 What I1s clained is:
sentee hasharmenoghronedis lighbtiphsaid epedifie vw)@ra 1e<nﬁthu apd said light

G0TPok WitkhsP Bt SG0iHaR R oS i 19 e for said

gbh@Repne absorption layer and at |east one gel layer
conposed of a gel-like material or at |east two gel
| ayers when no absorption layer is provided, in this

ord m nated on a.trans base pl.ate havin
0 B PR AR TR b 4 P T RS PSRy s ring means

- ere&hﬁ’ﬁ%nm%a'tﬂe PRI 0P light 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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| ayer has absorbency in visible or infrared region,

'said gel-like material is in a 10 gel state at room

t whi ch has a gel dissolution tenperature
PW%4EJ@Z?% C or less and | at es when heated, said
gel -li ke material has absorbency at a specific wave

| ength of visible or infrared region, said |ight
source has a nonochromatic |ight at said specific wave
h i ' SpUrce i I.sposed such that. .

af 108 ond B efletth 3 BT b RS FiavP JpRgl Bt cithor gel
la&hergel |ayer. 2. The apparatus as in claim1 further

conprising a measuring neans .for confirmng the

position of a light irradiated froma |ight source

duri-ng ~hrradjiation. 20 3. The appajatus.as i.n clai.m .

or 3" andH8, APPRRACES A 18 AR ODecOh FLeptbed tos o hergin the light
sblircBAdni PGS SR light adudtes 2al HahL 1&5@@ b6hi& i$ Andabsorpti

absor pti%ﬁ | ayer glz%nlnd sal d ’ggl layer.- 25 4. 'll'ﬁgl absorption
wayypdengtisofather galylapere of clainms 1 to 3 wherein the

| ayers each conposed of a gel-like material have each

a different absorption wave |length. 5. The apparatus

as igh a ' tQ. 4 ' S, .
Cortheodbs ik & I oby BUELEL 1 TPy EaE g horption
ldiez3obut layert anpehagellayeBis éne y@rapparatus as in any

one of clainms 1 to 5 wherein the light source
conprises two or nore |ight sources having each a

di ffere h,  PCT/ JP2004/.001941 .16, at .| eas

one Py e RgERe B in AT oni ot SERBY o Thdiein ERG davors cach
cothp6iddef Helel-likayBiaterial HI APOALFELS afd hd MWorPHBn layer is

of claims 1 to 6 wherein the light 5 source conprises
poneded.ght sources , a wave length of which is an

absorption wave |length of either gel layer. 8. The

apparatus as in any one of clainms 1 to 7 wherein the

ggg@lf g;'ef?nm(laol?é’@ fot Sp1ABEdiRY ShidBLHREb A8 £dr2%EN dfiture which
comprises the steps of:

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.



9. The apparatus as in any one of clainms 1 to 7

wherein the | ayers each conposed of a gel-like
material are two |ayers and no absorption |ayer is

PS?%U”H@éle%ﬂ1o A net hod forl%rocessing

m cro-chanbers for cell culture which conprises the

steps of: preparing a m cro-chanber conprises no nore

than one absorption | ayer and at | east one gel |ayer

OB, At P R, 1 B 1
nﬂaﬁ:ﬂ@ﬂ asl ﬁ%lﬁﬁhefb er 14, aostEP %T%Hj’é’c%l?lg Has altﬂt?itg ﬁﬂr‘%gsolutmn

no conspi cuous absorbency Tn vi'si nfrare
imtegi formedsiigibrafree fpdri angélagdrstinas:. ab_sor bency in _
visible or infrared region, said gel-like material is
in a gel-state at roomtenperature; which has-a gel -
di ssol ution tenperature of 100 degree C or |ess and
solates when heated, said gel-like material has
absorbency at a specific wave length of visible or 25
infrared region, and irradiating at |east one visible
or infrared nonochromatic |ight on the absorption
| ayer or the gel |ayer conposed in the m cro-chanber
-to form therein a gel-free region of a desired shape.
30 11. The nmethod as in claim10 wherein the
nmonochromatic light is focused and irradi ated on
either of said absorption |ayer and said gel |ayer.
PCT/ JP2004/ 001941 17 12. A nethod for culturing cel
whi ch conprises, in addition to the nethod as in
claim10 or 11, a step of injecting a cell and its
culture solution into a formed region free froma ge
substance. 5




