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Background Art
[0002]
Nowadays, cells cultivated through cell culture techniques are used as simulators for
15 the pharmacological activity evaluation of medicines or toxicity tests thereof in
development of drug discovery.
[0003]
However, because cells cultivated through the conventional cell culture techniques
are monolayer cells widespread in a two-dimensional direction, it is difficult to constitute
20 a three-dimensional tissue which is equivalent to the interior of a biological object, and it
is difficult to maintain a specific function that a cell in a body has for a long time. Asa
result, there is a problem that the precision of a simulation cannot be secured.
[0004]
Consequently, cultivation of a spheroid which is a three-dimensional tissue having
25 the same function as that of the interior of a biological object attracts attention. For
example, there is a technology that seeds a plurality of single cells in a well having an

infundibulum-like bottom surface, agglutinates and splits the single cells at the bottom
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2 surface to cultivate a spheroid (see patent
literature 1), and a technol ogy that nmakes a dew
condensation of water on the surface of a cast |iquid
of a predeterm ned pol yner nmixture, and evaporates
fine water droplets caused by the dew condensation to
cultivate a spheroid on a honeyconb structure (see
patent literature 2). 5 [0005] [Patent Literature

LlirfdRRBRERIR aRA PREroROBEd Fedrit Biterhtdtcdt gq}ﬁfh Rulid16x3t th&Mmakes a dew
No. H6-327462 (paragraph 0016, and FIG 1) Pat ent
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[h& 6 VR8s me \kﬂ¥ﬁ&l’bb@& RBugl e Gew %&%yﬁ%nwcmmme a spheroid

I nvention [0006] However, according to the fornmer
%%%nﬁ%EﬁQMﬂ)&H@ﬁﬁeh§e5&e§Qﬁ&%Rﬁ92fOr a spheroid 15
generated by cultivation, so that the spheroid is
heggshy fixed to a structure for cell culture or a cel
culture vessel . Accordingly, when a culture nedia is
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cul ture nedia, or the work of replacing the culture
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spheroid, even if dynam c stage 20 of a cancer
o8bb_38594%) é@f edqdpq@_e behavi or of a tunor broke up
and ?orne om one caricer cell in a biological object

and the behavior of the spheroid are different in a
preci se sense, so that the precision of the simulation

i's degraded. [0007] Fuq@@aglnggpgaghﬁ% to the latter
technol ogy, materials used % a honeyconb structure
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structure cannot be controlled pr CIS and it is
ﬂﬁd@c&ﬂt to formthe structure in a shape ot her than
e Aoneyconb structure having a circular shape in a
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to fabricate
generated by cultivation, so that the spheroid is hardly fixed to a structure for cell culture

or a cell culture vessel. Accordingly, when a culture media is replaced, the spheroid is
lost together with the culture media, or the work of replacing the culture media becomes
troublesome, so that it is difficult to maintain a good culture environment. Moreover,
because a plurality of cells are agglutinated to form a spheroid, even if the dynamic stage
of a cancer cell is simulated, the behavior of a tumor broke up and formed from one
cancer cell in a biological object and the behavior of the spheroid are different in a precise
sense, so that the precision of the simulation is degraded.
[0007]

Further, according to the latter technology, materials used for a honeycomb structure
are limited, and the size of the honeycomb structure cannot be controlled precisely, and it
is difficult to form the structure in a shape other than the honeycomb structure having a

circular shape in a planar direction. Moreover, it takes a very long time to fabricate a



3 honeyconb structure, takes a high cost, and is not
proper for mass production. Mreover, according to
this technol ogy, an evaluation of a cell is possible
even if a plurality of cells Iike liver cells work
together, but this technol ogy does not suggest an

eval uation of a sinulation of a tunor which is divided
and fornmed fromone cell in a 5 biological object like
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culture of the present invention conprises: a
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concavo-convex structure functions as a cel adher ence
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e structure for ce culture should be forne
obwabstl east any one of pol ystyrene, polyimde, an
acrylic resin, a cycloolefin-based thernoplastic
resin, alun1nun1OX|de a glass, a silica glass, and
silicon. It is preferable 25 that the concavo-convex
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technology. It is preferable that the concavo-convex
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15 To achieve the object, a structure for cell culture of the present invention comprises:
a concavo-convex structure having a plurality of successive unit structures each formed in
a polygonal shape in a planar direction and having a minimum internal diameter of less
than or equal to 3 um, wherein a width between adjoining unit structures is less than or
equal to 3 um, a concavo-convex depth is greater than or equal to 10 nm, and the

20 concavo-convex structure functions as a cell adherence surface.
[0010]

In this case, it is preferable that the structure for cell culture should be formed of at
least any one of polystyrene, polyimide, an acrylic resin, a cycloolefin-based
thermoplastic resin, aluminum oxide, a glass, a silica glass, and silicon. It is preferable

25 that the concavo-convex structure should be formed by a nano imprint technology. It is
preferable that the concavo-convex structure should be formed in a regular polygonal

shape in the planar direction. It is preferable that the concavo-convex structure should



shape in the planar direction. It is preferable that

t he concavo-convex structure should 4 be fornmed in a
unit structure which is any ope of a regular triangle,
a regul ar square, and a regul ar hexagon and the
concavo-convex structure is isotropic and uniformlt
is preferable that the structure for cell culture
should be formed in a filmlike shape which is | ess
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target should be formed in a film-like shape which is less than or equal to Imm. It is
preferable that the process target should be formed to have a larger area in a planar
direction than an area of a bottom surface of a multiwell plate.
25 [0013]
A structure with a spheroid according to the present invention comprises: a structure

for cell culture having a concavo-convex structure comprised of a plurality of successive



5 surface; and a spheroid forned on the structure for
cell culture and fixed thereon. [0014] In this
case, the spheroid fixed on tfie concavo-convex
structure, the spheroid being formed froma cel
havi ng pseudopods, a nunber of pseudopods per unit
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o RCRom aRdl havik ?&u@oﬁ&s?@ﬁ@tﬁ@ér@f EQf3Bdds per uftit &beth of a girth
cul ture vessel of the present |nvenplon or

G| ol t@HiértBarPorCc@ubil 16 ONPHdea&SodAut ONCRYQDVEOMY §heroid is cultivated
structure having a plurality of successive unit
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formed in a polygonal shape in a planar direction and having a minimum internal

diameter of less than or equal to 3 um, wherein a width between adjoining unit structures

is less than or equal to 3 um, a concavo-convex depth is greater than or equal to 10 nm,

and the concavo-convex structure functions as a cell adherence surface; and forming a
20 spheroid.

[0016]

A cell culture vessel of the present invention for cultivating a cell comprises: a
concavo-convex structure having a plurality of successive unit structures each formed in a
polygonal shape in a planar direction and having a minimuml internal diameter of less

25 than or equal to 3 um, wherein a width between adjoining unit structures is less than or
equal to 3 um, a concavo-convex depth is greater than or equal to 10 nm, and the

concavo-convex structure functions as a cell adherence surface.



According to the invention, it is possible to
manufacture a structure for cell culture and a cel
culture vessel in which the shgape, side and materi al
of a mcrostructure are controlled, so that it becones
possible to easily cultivate a spheroid, which is
appropriate 10 for the screening evaluation of a
medi ci ne at short tinmes and at | ow cost. Brief

icni ption of Drawi ngs [0019] FIG 1 is an
expl anat ory di agram show ng concavo-convex structures

accontieRg] WothtaPhSoRPARbrdinpv8Mhd PRsend Rfvkfriorlcdn®prides: a cell culture
schematic front view showing a mcrofabrication device

a6 60T 6lf the ﬁie@eﬁt by enfivie it @@Fhéﬂ)i@ cuBtivatedaR teEMI culture vessel and
phot ograph showi ng a structure for cell culture having

FxRonpRYgenb structure of the invention fornmed on a
filmhaving a thickness of 40 [tm FIG 4 is an SEM

5 phot ograph showi ng a strgedteree1atedti®h! cul ture having
the 20 honeyconb structure of the invention formed on

gﬂﬂg fii | m having the thickness of 40 [tm FIG 5 is an
EM phot ograph showing a structure for cell culture

havi Rgc&dfHgne YIEQHpen%Bﬁ ug Is%o@s@lfe t(t) Hfénhf%ﬁ% é ﬁicanE W&%ell culture

on a filmhaving a thickness of IS an

%EB/E QQI‘PEQIGI@F)QSS@IHQ\%H?& thBhae! HG@ M@mﬁ@ﬁal‘iﬁ{a mfé%s&r’d&tﬁre are
havi ng the honeyconb structure of the invention forned

Qerr(hfedf i fﬁhﬂ@%d@)ﬂlé’s hessitlE %(&ﬁ?@ cﬁlftlvétggjsﬁﬁ'éro%5&lh@h 13 approprlate

is a plan view showing a cell culture vessel accord
10 thr thO8crbEMRNE a(PlﬂtthE I0?551 n&di&neaat Gh&IE BmeEEAd ANG BEeW

along a line I-1
Brlef Descrlptlon of Drawings
[0019]
FIG. 1 is an explanatory diagram showing concavo-convex structures according to
the present invention;
15 FIG. 2 is a schematic front view showing a microfabrication device according to the
invention;
FIG. 3 is an SEM photograph showing a structure for cell culture having a
honeycomb structure of the invention formed on a film having a thickness of 40 um;
FIG. 4 is an SEM photograph showing a structure for cell culture having the
20 honeycomb structure of the invention formed on the film having the thickness of 40 um;
FIG. 5 is an SEM photograph showing a structure for cell culture having a
honeycomb structure of the invention formed on a film having a thickness of 100 um;
FIG. 6 is an SEM photograph showing the structure for cell culture having the
honeycomb structure of the invention formed on the film having the thickness of 100 um;
25 FIG. 7 is a plan view showing a cell culture vessel according to the invention;

FIG. 8 is a cross-sectional view along a line I-I in FIG. 10;

FIG. 9 is a cross-sectional view showing another cell culture vessel according to the



FIG 9 is a cross-sectional view show ng anot her cell

culture vessel according to the 7 invention; FI G
10 is a cross-sectional view-showi ng the other cell
cul ture vessel according to the invention; FI G

11 is a cross-sectional view show ng a further other

cell culture vessel 5 according to the invention:

FIG 12 is an SEM phot ograph showi ng a spheroid forned
Qfvedtig@l | strain U251 cell originating from human

glioma ‘cul tivated on the structure for cell culture of

the Fryemtis @RiosEséatiohd viSw 8hdAak @ ARdt ceheWinitg vassel according to
western blotting i mage for conparing the 10 spheroid

Phe béntionvention with an HF-1a and a P-AMPK which are
nonol ayer cells; FIG 14 is a graph showi ng a

rel apjonshs R ch%E MELRBnAING R KRS RG a Gttt I0BRE ¥elPEulfire vessel
structure for cell culture and a spheroid fornation

5ra@$&dm to the ilddationd 1s a light mcroscope photograph
(magni FI cation power: 100 times) of a spheroid forned

of argelih ishk 8EM tHovwhd 5hREIAGraBra cBERAIn U251 cell
head and nleck ar ei&@i@g@gﬁft |Ovatged %ﬁ the structure for

Q)?i|01naﬁHé HohEhRhant J1Rnk! @%ERted IVEBE§ir@Rure for celll Glurkbfitfe
Fi ght™ m croscope phot ograph (magni fication power:

gmnglblgres) of a spheroid formed of a cell strain SW80
cell originating froma human col on cancer cultivated

on t hg; siariy StpHBt%gfaPﬁ sﬁ(?v{fllng %l’u/etsﬂz?r? betmtgh%agé ﬁfr%@&parmg the

i nvention; I's a |ight mcroScope

10 QBI‘P&&QQ@% 1410@9%“19?% Hﬂ: PQYRA 2 PARMPKTRBIchAte ModBayer cells;
spheroid forned of a cell strain HT29 cell originating

f'r onggs hunen F&Hh%ﬂo&ﬁ;%%%laﬁ%%ﬁﬁ’ﬁ&%@e%eE)Th%nétefﬁt‘}ér}é&%f a

for cell cuI ure of e present iInvention

Ek&tu&?ohéel?c%?@%d%%%f Rafié Ald; onshi p bet ween

a concavity and convexi ty of
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spheroid formed of a cell strain SQ20B cell originating from a human head and neck area
15 cultivated on the structure for cell culture of the present invention;

FIG. 16 is a light microscope photograph (magnification power: 200 times) of a
spheroid formed of a cell strain SW480 cell originating from a human colon cancer
cultivated on the structure for cell culture of the present invention;

FIG. 17 is a light microscope photograph (magnification power: 40 times) of a

20 spheroid formed of a cell strain HT29 cell originating from a human colon cancer
cultivated on the structure for cell culture of the present invention; and

FIG. 18 is a graph showing the relationship between the width of a concavity and

convexity of a concavo-convex structure and the number of pseudopods.

25 Description of Reference Numerals
[0020]
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100 Die 8 200 Process target 201 Pol ygon 202 Line 203
G oove 5210 Cell culture vessel 211 Opening 212
Cylindrical menmber 213 Substrg@te 215 Seal i ng nmenber
10220 Structure for cell culture Best Mde for
Carrying Qut the Invention [0021] Herei nafter, an
enbodi nent of the present invention wll be explained
with reference to FIGS. 1 to 14.

200  Process target
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210  Cell culture vessel

211 Opening

212 Cylindrical member

213 Substrate

215 Sealing member

220  Structure for cell culture

Best Mode for Carrying Out the Invention

[0021]

Hereinatter, an embodiment of the present invention will be explained with
reference to FIGS. 1 to 14.
<1> Structure for cell culture

The structure for cell culture of the present invention has a concavo-convex
structure having a plurality of successive unit structures each formed in a polygonal shape
in a planar direction and having a minimum internal diameter of less than or equal to 3
um, wherein a width between adjoining unit structures is less than or equal to 3 um, a
concavo-convex depth is greater than or equal to 10 nm, and the concavo-convex
structure functions as a cell adherence surface. This prevents a cell from growing up to a
monolayer cell widespread in the two-dimensional direction (planar direction), but it is
possible to cause the cell to grow up to a three-dimensional spheroid. At this time, it is
better if the shape of the concavo-convex structure in the planar direction is a regular
polygonal shape, and a regular triangle, a square, and a regular hexagon which can be
homogeneously and successively formed in the planar direction are preferable. This

makes it possible to grow a spheroid on isotropic and uniform structures.



15 <1> Structure for cell culture The structure for
cell culture of the present invention has a
concavo-convex structure havigg a plurality of
successive unit structures each fornmed in a pol ygona
shape in a planar direction and having a m ni num
internal dianeter of |ess than or equal to 3 | am
wherein a width between adjoining unit structures is
Ilgg® than or equal to 3 tm a 20 concavo-convex depth
I's greater than or equal to 10 nm and the
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hrx\?\llﬁlidvglghﬁtr (ﬁ‘.tﬁé ﬁh%gﬁprke%s toTlhé §tr% Notdssd u&'e@d ¥d means a

gro er ol on |sotrop|c an iformstructur

?er{llg(qglzﬂrotrusmr&bff S&IL éﬁ(%)l&gﬁ?wﬁf?:'HQQY&mQQ AV tlYﬂeq;fl'ﬁdBé%lon and

ess than or equal p.m as explained in a

gf?ﬁloﬁ ’of g coli.r Uk &ﬁoé&[ isGRVdIvaUb v iR iRfiahayY Sn@transfer ofa

ating e ICI ncy than that of a flat cel

10 Ccﬁﬁéew ewiheh W?rgov%fs 4 RberSABRedT® FE; tp% afmér{zlail tihe&Hg hlltl the vicinity of

his I's because a 5 inocu es a | arge

AR %en%ralpes GHE R r IR HRVER, ﬁl@[%by‘”f&}m i %erﬁgo él

concavo- convex structure becones narrow as ex
6% tenth exanple, resulting in an inprovenent of the
4 esiveness to the structure. Note that a pseudopod

MEanNRofk ¢ h%r%)é?ﬁéﬁier PERET ?brﬂ’&ﬁ de@n i§ g}elferglylg ‘Bgéa%@é% \é\?é G\hdth

is forme finme o €Sl on ration

¢l dmeAnReRH @9@9& kS thaV&H e\éﬁglvﬁ" :H}ntlgg thm o éq'h?lt th thm. less than

and transfer of a 10 cancer noves,

15 'o?@&&a?% 1 g& i&e t}f%;ﬂlowéﬁ% l%@’?d)(?ﬁ}nol sﬁtﬁsl# leécﬁja# tlae_')OO nm and less than

vicrnity rane, and t

%?‘eﬁge{l s 240 SR Yed M I dgf‘ﬁm‘dﬁ@ﬁ%% Jch%%hs 'gl%cau Sd"at

I'er” contavo- convex w 'S pr era
2§0i4e wi dt h becones smaller, such as |less than or
qual’ to 3 inn, less than or equal to 2 ikn] | ess than

15 O P g%p% 0}“ fhe coPCatn]oty gaéc%nrﬁex%ﬁfl? 8%" nt91rc]) Uf Zl roce'sTs] trfirget 200ina

| ess or egua €SS an 0

tv%nlcgpdlre%}l NE 48 Q’Er?o@os%'z%ls,%lugh 50 r@ﬁ‘éﬁth'&i‘? bFe %?%dlqpl%q greater
02 g
grow up.

20 than or equal to 100 nm, greater than or equal to 200 nm, greater than or equal to 500 nm,
greater than or equal to 1um, greater than or equal to 10 um, and greater than or equal to
100 um. There are greater than or equal to two kinds of aspect ratios for the concavity
and convexity, such as greater than or equal to 0.2, greater than or equal to 0.5, greater
than or equal to 1, and greater than or equal to 2.

25 [0025]

A smaller minimum internal diameter (preferably, maximum internal diameter) and

a smaller width of a line 202 between unit structures are preferable because the smaller



The depth of the concavity and convexity (the

di mensi on of a process target 200 in a vertica
direction) is set to various g zes, such as greater
than or equal to 10 nm greater 20 than or equal to
100 nm greater than or equal to 200 nm greater than
or equal to 500 nm greater than or equal to 11.1m
greater than or equal to 10 [m, and greater than or

eQsPdiainetet @R Fidth arthBle@n@t ehedpseaddpods B @F, s@eH@l ledsGhan or equal
two kinds of aspect ratios for the concavity and

GO DX & thisileqad 190 e, 86ssitRa braquady dlun, Qedd than or equal to 700
greater than or equal to 0.5, greater than or equa

him,a0d ugfne@teqaaltt& 300 R, BaLRSs théh &r eqdal 338 3m. A
smaller mininuminternal diameter (preferably, maxi mum
qogﬁﬂnal di aneter) and a smaller wdth of a line 202
bet ween unit structures are preferable because the

5 smal IT8E shapP of Hehstdb@rEk @bt BdeMotny paftRuldr BRapRDB R f6&ample, a
pseudopods grow up, such as less than or equal to 3

FilAHikeEstS subRPat@likePiab-11ke) dructlire LASE: drMSIBy X SQkHAtr, Ufé material
1 vm less than or equal to 700 nm |ess t%an or equal

i QnQnitdd to %H&i F!n@i%é?laF b sqbnEaRls ﬁo?‘ltog&otorhr@ell[ ARPBL example,

5The shape of " the structure is not limted to any

PRbI LG HInar, - ﬁ@@ﬁﬁlde buEth@ol&?@fH%k@ thePmbplhditc k4R 11125 cftlic olefin
substriate-11ke | ate-1i ke) structure can be enpl oyed.

c‘df)élpﬁfér (tde) Hf%ﬂ%hé Blefihpoli@ter (COPYEEn t'&rﬂm’reﬁﬁ" t"bﬂ‘l‘& fdsins
one as On as iI't is nontoxic to a'cell,” and

10 Q?k@rimg%t curﬂg ¥§h¥%hé ﬂ%rmoseﬁmg\)/ﬂeﬂhd @ "metal like alummum oxide", a "glass",
cyclic-ol efin-based thernopl astic resin like cyclic

%l '%flicg g%@?obﬂd@rsm&@%arpﬁe Qs)é@l ' M&&ﬁ/fef %n@‘%ﬁﬂ?ﬁ covermg layer,
( , an "acrylic resin' ‘other resins 10

s'u&hﬁs £YELRY a“ﬁﬁétﬂre@i@g Jrlae'ﬁﬁpﬁ Gkt bfﬂl%lﬁlﬁﬁ loRide" ?omlrc'ﬁtoﬁlthe surface

ke al um num oxi de glass", a "silica glass", and

z%)f aSubdtER maddoY aps‘?ll aé\@@ %Qd\ffq{e’usé’d"e having a

covering | ayer, suc resrn a "photoresist" or
305 tal |ike alun1nun1OX|de forned on the surface of
strate made of a silicon or a glass nay be used.

15[ 002Yhclh H? zﬁketsf?ﬁ)efrhcj:arl% la's és?p ﬁﬁ@ﬂl@ aqﬁﬁﬂﬁesg aﬁ%@sﬁ’%ss than or

having a t HESS at '| east an-or equal

(’)Egléael RS/ gﬁn‘hh € F?&nfi‘ E{i%?dn'abon f oi‘tﬁ@ RARDEE c%scmng B§&9:Rio%, a

I nner ape IS pre era

\fﬁlﬁh % 58%%[%’; feh%u{‘d%%%ﬁ?ﬁmﬁ YER; e45§§.’ %lé%lr@riesg_rthan or equal to

equa ess than or equa

180 S O L S S
%‘mn‘?,ya%g'less than or equal to 40 um can be employed.
20 [0028]

It is preferable that the structure should be formed in such a manner as to have a size
larger than the size of a bottom surface of a normal vessel, e.g., a Petri dish, a multiwell
plate, a flask, or a chamber slide. For example, in the case of a multiwell plate, it is
preferable that the structure should be formed 70 to 90 mm by 100 to 130 mm. Inacase

25 where the structure is formed in a film-like shape, it is preferable that the structure should

be formed so as to be larger than the size of a bottom surface of each opening of the

multiwell plate. For example, in the case of a 96 multiwell plate, it is preferable that the



20 [0028] It is preferable that the structure
shoul d be fornmed in such a manner as to have a size

| arger than the size of a botfom surface of a nornal
vessel, e.g., a Petri dish, a multiwell plate. a
flask, or a chanber slide. For exanple, in the case of
a nultiwell plate, it is preferable that the structure
shoul d be formed 70 to 90 mm by 100 to 130 nm In a
GAEGUAShARIRNR thitgedsdreatet Maor &q#faptbfﬁﬁgutl Tmen. filmlike
shape, it is preferable that the structure should be
flosogd so as to be larger than the size of a bottom
surface of each opening of the multiwell plate. For

exanmak8howRid €. 189 ethekurdctde 1yl ihblgé bnep‘lvﬁfcﬁ ahaé brob®es 203
preferable that thé 11 structure should be forned

PR adfolﬁﬁﬂg B6I%g&¥é%%lfa9es§§@y§hozvmﬂGOP(%9] s %Hﬁ%‘ germlts the

in FIG "1(c)- structure may I nclude ohe whi

5 QTeQ&\ﬁ%Sonth’ahﬁfré"ﬁl%ﬂluﬁ‘fjl)v%ﬂqéﬁgvaqghyg%ﬁec( §L§W@5§t§3d 1%0a]rl corners of
shown in FIG 1(b). This groove permts the 5 elenents
QfcellRe a Gphdréide nedlun1mhen cultivation is carried out
to spread to all corners of a cell or a spheroid.
[ ] Next, an explanation will be given of the
nanu acturing nethod of such a structure for cel
cul t Meg: ad Oxfrfatibh SvimeRYHRa LY fﬁeqﬂad@idﬁ% ethB@of such a structure
structure, a nano inprint technology which presses a
3hEceiQ@iagai nst the process target 200 to print a fine
pattern (concavo-convex structure) formed on the die

10 :F%Ptl{"e%arﬁl?ac?tgﬁglﬁ o5t the GG, h IR i rfn?&:laﬁx%o?%y which presses a

there are a nano inprint proce &5t ec

A1 ARt B gré@gb()cafg@pﬁ(bd% Span@Q?i%@ L EGH Qe Ro- C(vak stfucture)

shows a process nmachine 1 used for he t hermal nano

if%édrﬁn tﬂﬁgfeel% chft ‘BQ Q@(%:pﬁ&y 1455thL 991‘?1)11][11 rm t nélg hér@ are a

€ process nmacnli ne IS am rca

‘iiﬁéf‘hﬁﬁn%'l g d;ﬂf foe&ss téchﬁolg %\ (Iﬂﬁf‘éhﬂgm@ lmgrmt eproces%technology

predet ermi ned pattern agal st the process t

; a§ gtglll 3 Sa f)quaﬁesg?ﬁatcﬁ{n@ 1sed Rf sl ﬁel?ﬁ?al 8% Hﬁﬁﬁﬁ?ﬁoaceséﬁ tgchnology.

rocess device nal conpri se
E@#ﬂir 2 mhlch holds the die 100, a process target
12 which holds 20 the process target 200,

6 PASSHREY 20 ST 1B LB g
g)rglsecspthéﬁfé%ﬁtha%ﬂﬁ%%r@cfeté}&m gertnhclgallpgﬂ A %%ess.tar et %Oé), and

osition, positio tection ans or d tecting t

5818.%”6%/ Eat[%?r?bff(jlglale% n thEBrdle ?n%@ E(R) t A %&c%?é&ed’i&ﬁﬂaﬁhly

ssure detecti on neans dete

%égl’]c‘)ﬁg%sga (ﬂg g%@@g& %Eﬁ?o 51[969 d éro?(%sg (l"aggect hfg{fg Ff% which holds

20 cfl?eoﬂnjo&%s ?a‘%@&%ﬁ displacement means 5 for adjustmg the relative position of the die
100 to the process target 200 and a displacement speed of changing the relative position,
position detection means 7 for detecting the relative position of fhe die 100 to the process
target 200, pressure detection means 8 for detecting a pressure between the die 100 and
the process target 200, die heating means 3 for heating the die 100, die cooling means 4

25 for cooling the die 100, die temperature detection means 31 for detecting the temperature
of the die 100, process-target heating means 13 for heating the process target 200,

process-target cooling means 14 for cooling the process target 200, process-target



25 for cooling the die 100, die tenperature detection
means 31 for detecting the tenperature of the die 100,
process-target heating neans 133 for heating the
process target 200, process-target cooling neans 14
for cooling the process target 200, process-target 12
tenperature detection neans 131 for detecting the
tenperature of the process target 200, and contro

BRAPSaRROddt@itiof Adah ol 3 1 Y dbREHNPBE AnhpsuRfiofteprocess target 200,
di spl acenent nmeans 5, the die heating neans 3, the die

G&R8lcbgol TRANS 360 fdrREntPsIARE Bie-dpefaliGhs HEAE HRPIaB&AGH ndedns 5, the die
and the process-target cooling neans 14 based on

dRb@E neihsi NHRINBE Mg QAL & h@e PRRESS @R cPhA@he eldafN13 and the
means 7, the pressure detection neans 8, the die

LRERIS- B st R0 Sl RgBREINRN 4 THR& IO e tecBDA irfBn oA FRMS tHedoSiflbn
tenperature detection neans 131. [0032] The materi al

5 Yetdchbn HleSnsD@hd sreffte ddidBiibR theafs Mie BRMEhpth@fe RMQtIBA means
|l ong as the el enment thereof does not adhere to the

BY105:&P e PRSI ta@Prenerhuf0 Ue@Xiheansa 3 met al | i ke 10
a a

ni ckel ", ceram c", carbon material |ike glass
qeoqn”, and a "silicon” can be used. The die 100 is
not I'nmted to any particular one as long as it can be

pr esged nfediah8f thk AR W0AS ﬁ@tslirhﬁ&gt%tan% QBrticAlaPERCESIOng Aethe
process target 200, but has a predeterm ned pattern

GRS i &At d0bs SRRARME td @i p%&@ssctﬁf%%ﬁz@d, bR fdr kAR MO "metal like
one end surface (pattern surface 100a). This pattern

10 imci@, h NVELHhRY £RARRNINGEI Eike ?tarsé"@sfr%r?, d 4 "Slicon" can be used.
foregoing structure 15 for cell culture. The pattern

) o L ecisi e
CAR €1 (ﬁG’fsfﬁ%Pllu*ﬁYte@gf Ay _[;Ehﬂglla? of€ hsslo?lg alR<hh BE gfés%'d a%ﬂﬁlst the

pattern surface 100a. “The concavo-convex pattern ca

gﬁoéysss@r PR P¥cdsOTY q?chl% BORL 966 HiEHa hgé{{eri'n}gg&i pattern

d convexities on a sillicon substrate or

}’@%hﬁhut‘.ﬁé of Béhclikigd A co?l'x’gﬁfiésg@grgéd%n biEerfdl Rirt2Q9 pattern surface

rough a sem conductor mcr rication proces
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ot | fine

imted to any particular nes as 10ong as a
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erni1s se O varl ous si1zes, sucC ess t

t%ﬂlg‘mal g@osﬁade%lr ng ftefﬁ)?) tful?)%gh ?rserﬁgzﬂﬁléiuctt(pr éﬁlc%d;ﬁgfb%&?r? R,rlocess

n or equal 't m les han or equ
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it is preferable that the die should be forned as thin

as possible, and be forned in such a manner as to have
as little heat capacity as possible.



10 [0033] As shown in FIG 2, the die holder 2 is
formed in such a manner as to fix the die 100 on a die
hol di ng surface 2a, which holigs the die 100, in a
face-to-face contact manner by fastening neans, such
as a screw or a clanp. The structure of the die holder
2is not limted to any particular one as long as it
can hold the die 100 on the die holding surface 15 2a,

aANChnh, PreRAAR 6 eqalSh 100 hH, Bre@fer Sislor BguARS2GPAH %‘l@at_er than or
the die on the die hol di ng surface 2a by electrostatic

24681500 AMY Ere‘d@_@ tHaRloR gq@dl &1 b, QReat@ thad®r @il @y €0lum, and
[ 0034] The die holder 2 has the die heating neans

Fréddér thapdr dadalttba 0diugr. 106 the Ugfechmitia of tHeROAcAVRR TR convexity,
havi ng an excel |l ent response. The carbon heater is

SHOE aft BeatbahsMbr @kl ©Qwe ‘k:iﬂds,oiucfl Y g?eateﬂ fHaniok b&ell E0.2doreater

power source by the control means 300, and can

5 TRdMdr@iqlaltth©. 4 %Peaﬂeg thailor 3q il @8I EL PR thATRRIGAAULS: 1t is
Note that as the heater, for exanple, a heat transfer

heatRble BatGRE &dh theRAERN occapiBASHIARIND B IS thaPbr &fhal 19 900 mm?,
heater can be used. [0035] Further, the die holder 2

'taﬁcel Prg({?c\é b%%&ﬁl_mg,t é}iﬁstpﬁthgﬁ 6r &RA| NG oTRARS %chﬁ%egg@hiie Yheated and

the die cooling neans 4,

%81 R d8rin@a ARAdihE BrdcBanI§d prafirfle Blal BWRIiASHRARY RYbrrhé K& thin as
water or an oil, or a cooling gas like an air or an

I HA8GH Ik Ve d9RSobrRed inQUcH A Raflfertall§o Bhve RBhiteheacapabifhad fossible.
formed of a netal having a high thermal conductivity,

10?9@Q]a5 14 al um num or copper, to cool down the die
00 can be enpl oyed. [0036] Still further, the

di e RQlH&KN #n FI5. PI MbidieRb M is rhignediif sh@PRA ALY %@tgfﬁx the die 100

detection nmeans 31 for detecting the tenperature

e b ﬁoﬂi?‘% supE ASvhacH IFESTRE API0B: inTehi%g:éj-i(Ffa%e contact manner by

tenperature detection neans 31 1's electrically

ﬁ%%?%}rﬁ%ﬁgaﬁsﬁ) s&c‘ﬂ S %%@xte()\%r aggﬁﬁg.np?’gl?east%glré {)f"‘ftﬂﬁ gﬁet dl?béde{ (% 0is not

tion on the detect ture o

Eﬁné{é?lg[? %{?ﬂgérﬂlculgp@&sasqg%e%i iﬁg%gllold the die ’P?Ooﬁﬁ]@l%ié. hblding surface

process tar er 12 1s

5 T A RSO APR O 4 BAA P AT 1 s
Ml b RatithdBARioh o7 vRuhlife HRBRStoR YA BE EmblRGEEOT -
[0034]
The die holder 2 has the die heating means 3 for heating the die 100, such as a
carbon heater having an excellent response. The carbon heater is subjected to current
20 control from a non-illustrated power source by the control means 300, and can maintain
the die 100 at a predetermined temperature. Note that as the heater, for example, a heat
transfer heater, a ceramic heater, a halogen heater, or an IH heater can be used.
[0035]
Further, the die holder 2 is provided with the die cooling means 4 for cooling the die
25 100. As the die cooling means 4, for example, a cooling channel which allows a coolant

like water or an oil, or a cooling gas like an air or an inactive gas to flow inside the die

holder 2 which is formed of a metal having a high thermal conductivity, such as



[ 0038] The hol di ng stage has a | arge nunber of
vacuum hol es (not shown) formed in the process target
hol di ng surface 12a, and suckg and hol ds the process
target 200 on the process target holding surface 12a
by applying a negative pressure through the vacuum 15
hole froma non-illustrated negative pressure source.
The structure of the process target holder 12 is not
laluFhih 86 dr QopptY, tBRObI doWrPthe AREl (Bcah BB GmPToyeldl. can hol d
the process target 200 on the process target hol ding
Joojeace 12a, and for exanple. a structure of fixing
the process target on the process target hol ding

sur f 8gR frdRr e R HoRIRE DGs PRAUSI l\)\ht'ﬁ&h@di@ltaﬂ?eral‘ﬁfe detection means
sucki ng and hol ding the process target on the process

t3@rfgﬁdet5@1|n?|tlﬁkgte§1lpbérfaﬁﬁ@ oPthe 48 RI0ESHchAS hahdrtoREFAE. IOtT}SH’dle
can be enployed. [0039] The process target hol de

5 haspdriarddeRCedf nlcah9st isRERtridaly FBARSted o fiRIcoRfst hbshs 300 and
the held process target 200, such as a carbon heater

h@ausmfs MforfaGith b Me dRIRASApERILA O thE dlR01 08It theSdoRBBI means 300.
The carbon heater is subjected to current control from

0 -illustrated 25 power source by the control neans

00, "and can nmmintain the process target 200 on the

hol d\BghShREEFIA. 28R Q%E%erﬁadélqm@ FSHsUbRantP¥AY Rorizontally
that as the heater, g%r exanpl e, heat transfer

m%ﬁ)tu?g the %r&%Eﬁg}g‘ét f@}"‘taﬁc! hasaa 1‘?@!119@ %ﬁé@ ﬁ?\tlﬁé a prceﬁr}arlgH holding

heat er can be used.

10 RLAEERSDalANBEL &Pkﬁﬂce%r&ﬁn be provi ded Wl t h the
process target cooling nmeans 14 for cooling the

6@®gss target 200. As t he process target cooling
means 14, for exanple, a cooling channel which all ows

a Co‘l’h@%ldin‘ l%?ag%‘é?ﬁ la(P%e A& ot V%uuﬁlolv%ﬂ%n('g gshg@v?‘l) Pormed in the

like an air “or "an I nactive gas t

%?&%gsstargteﬁﬁ&@ g@g}fg@e" 12;132 rﬁﬂu@t’s élﬁl }ro@dsrfﬁﬁ pR)fceQ t laiOO on the

aving a high thermal conductivity, such as al u num

% ﬁ% ?et i](;lg E%%m N b ' ?R@E%Cfﬁe}a{l% gl%gssugét)%f&%? tf?eevacuum

15 Iﬂgledf%m 1 %0hS1 élﬁ’srtﬁ\’e'dq]%gatw éﬂgsrsli‘% 158?1%8 eS$hd dhRfke g)ﬁthe process target

tenperature adetectio or detecting t

t
BT S s S T

I
h}eé'g%?g tg\g%{ &i % L{)%l;%szptrapgce? ﬁgldh%rsg%cez% btyofagtglﬁng R{tyaﬁsolllke a clamp,

ans

or sucking and holding the process target on the process target holding surface by
20 electrostatic adsorption can be employed.
[0039]

The process target holder has the process target heating means 13 for heating the
held process target 200, such as a carbon heater having an excellent response below the
holding stage. The carbon heater is subjected to current control from a non-illustrated

25 power source by the control means 300, and can maintain the process target 200 on the
holding stage at a predetermined temperature. Note that as the heater, for example, a

heat transfer heater, a ceramic heater, a halogen heater, or an [H heater can be used.



15As shown in FIG 2, the displacenent nmeans 5
conprises a ball screw 51 and an electric notor 52
whi ch rotates and drives thejgall screw 51. The bottom
end of the ball screw 51 and the upper surface of the
die holder 2 are lined together through a press unit
53 and a bearing nechanism54. As the ball screw 51 is
rotated and driven by the electric notor 52, the press
gogﬂ)SB can be displaced in a direction in which the
00 20 contact the process target 200 and the die

beco FESh&@PRE ‘iarctc'@@ tﬁfg@?ﬁ@l&&qrﬁdaﬂ at tp%w&@' Wwigdthe %rocess target cooling
di rection") h respect to plural, four exanple, four

RRda8S 15@0&%@%?@1@ ptP&Ieg‘@t‘ﬁFgeW@?S ead tﬁp hfocel @bt &dlHPRR%ans 14, for

base 55. Note that as the electric notor 52, vari ous

@f(ﬁ‘rq 19 OB rc‘ﬁanr%‘ljwﬂlﬁsall%wg' 66hnCIH Witk &%ﬁlgﬁl o4 cooling gas

nat e- cu rent not or, a steppl ng notor, a servo

:]R rx G %d&ﬁ@ggasgtlggﬁ)ou;ngdldhﬁqe 1648 ﬁp%e‘:t‘ hB@J@{J]Si bvﬁﬁh is formed

acenent nean 5 ab

Q)@%'rﬁété]ﬁta@fn\%ﬂ ar}ﬁglgth%rrﬁQQ:oYl\ﬂiﬁclt‘iv r§ SREFLs 218midien BY QPSS to cool down

target an di spl acene anount | ess than or
Lt Q&ﬁﬁ@Qﬁ b9Fm pattern on the die 100.
peC| %ca%Fy it Fs prEPﬁ?able to adjust the
j?@glacenent anmount at |less than or equal to 100 16
preferably, less than or equal to 10 IAM nore

pr ef gflﬁgﬁl&'her the rotc %Et lﬁ)%@lntl@pnjoes}ﬁ% V\flflﬁrth@?{ocess target

prefera 1es r equal t 0 nm st

10 té‘r{] Qtrur c'ie%c% i e¥m :l?lsﬁ)rtd!::‘t%‘tlr%r h@%ﬁ%er&teﬁej&tMro@&g target 200,

yet urt er prefera [ ess than or ‘equa

ﬁ ?J A @\gtng% uplee? ?Q@Eto%eés%}‘geﬁt% gl Q&S&B%trgéﬁ%g‘”ﬁs‘h%

e to adjust the dlsp acenent spee

%’le%trk%ﬁ%%nfﬁ:cteﬁ%@ ﬁ{%tcohg M]@ 186 ea%ﬁ é}a"ﬁgrgﬁg hn%(g)fgtatlon on the detected

peci t1s pre eraple to a
lzgh0 100
ﬁtfﬁ%s%‘%dé'@“ < PREEE ket 030 A0 SRS 10
g?ﬁﬁcond nore preferably, |ess than or equal to 1
E second, further preferably, less than or equal to

502 S5O i e Wl e o
e ecfrlct I'%(a) or W%G%Hota'testarnol gtivse%o rt])gll S(-BII-'FW% 1I S -[lpl? ﬁgﬁ'&% enﬁ] Gf the ball

he opera

I%QJ ﬁCS{E‘iHE g@ ?gﬁrfgce 0?%1%%19 ﬂgfd@ %éx@qfﬂleg Q?%ﬁ} ﬁ‘fl"nrglgghbé/ press unit

e pressure tectl a

% gurbgalblfg }[{3{%@53 spne Agl eAsj'@g bafl 9({ tereS 1RE goqgtég Eléf?é eh by the

several 0 feed

JLOATRALP 32 I8 BRLe P ASPAR grrld% tonolﬂ a3 Sie 100
20t AE PRRCaPEE s e A Dokt en Bt (R S
g@teatgrnﬁ 'ét§§‘ffrp8q§ PR, B T8 e ﬁp O‘p@SiE%&eenabase
53S0 a8 ?%ﬁ&tne?ﬁﬁseﬁ pb@éﬁﬁﬁ' Gahe Bkt Pt O%réte kings of

die hold he di s | acenent  neans. 5,  but

Srenonthias ar s ngrt uSRn s et Rar glafoataeﬁseﬂmg motor, and a
Th t ted to
TERP e Pr e Red S R B P Repls PalRt Sﬁgma et nfeght'S should be

25 GPlsip adbiohe %éﬁtaé%g%tﬂ At S sshe Lo Beﬁsatatgst Fifevith an

and fo tric

P EE TR oo ech B Sbe L %953%5 of fetfefiFRgrafc oo,
| t tostr.ict h ch t
Karbfing 1 pEian © tdit dhe SIS LAmONS Ab Boehat a7 pdual 0 100

of the ball screw, the electric notor, the

pi ezoel ectric device, and the nagnetostrictor can be
all conbi ned and used



5

10!

15

17 together. In this case. when the die 100 and the
process target 200 are largely displaced, the bal
screw and the electric notor jgre used, and when the
die 100 and the process target 200 are displaced by a
smal I di spl acenment anount, the piezoelectric device
and the magnetostrictor are used. Needless to say, a
hydraulic device or a pneumatic device 5 may be used.

[@R4%Eferably, R GRS kbl td90 flh‘le nfé)'r@ﬁﬂe?é? NEssTRAH G uf{lsto 1 um,
expl ai ned above, the die holder 2 mhlc ol ds the

X0Ondry&erably. /R HARWReq eh tdmemﬁasttfqlemﬂh@rtﬁré@%lylwﬁtm or equal
the die 100 °can be precisely contact, pressed,

& 1O afl aﬁ@k/@ltfhl\{ﬁ‘ertp‘?eﬁ:ﬁ%lyp[£§%§ oF ngﬂo ?Q% hel d _bY_ 10
the process target hol der 12. The position
gebéeqti on neans 7 conpri ses, for exanple, a linear

scal e di sposed on the die holder 2. A distance between

the priQpRISbIRHIR theZPIARMchNReslsS Mehee a%le' t® adjust the
measured using the linear scale, and the relative

Qf? 1dceRRndp e&h@f il 81O ith ItegﬁecpfOQEgﬁﬁ)cgs% tﬁl%@lgﬁfO 2@Becifically, it

t he dISp acenent speed of the die can

g&%r%lg b Sdi Nt B sfRR L ESe¥@hiussaRsh gteéq%lﬁlt ®d00 Uﬁgsecond

1tion detectlon means 7 i's electrically connect ed

t £h®1yS RRL fiah e B POumARCorld, AHISHleferABl QEFRAAPS @QRal to 1
Iﬁ% deegcted p05|??%3 ofu?%e di é 100 anr % Al to

%ﬁ/@é&ﬁ& nf%ﬂheﬁﬂ?@i%pabi}h 458 BlantoP el 16 POV AufsedRANS 1 BRGther
hbte that the ‘position detection neans 7 |s not

e f® 'ie%s M&ﬁ olr 'e@@a"l‘np(i ?@Meccﬁﬂd r?/da}yét g?@f&gﬁl CRES than or

e use l"aser engt measurin

{%&}ﬂ'tgq n?ﬁ/g’é@og@d Pills sh?ec%#s@ tl?;éoédﬁ%l %eacﬂs%o%){trgg g?éscgfrération of

measur e the position process target

alhé: &%@Bcén‘?&ﬁmaﬁ?figgeh gﬂétnﬁ R &Yéd%?gh@ Eretsgb‘?e detection means

process target e us nmeasure

téﬂ Gnd c@h%& fid p? ssﬁljg%egife%n]d(?eodle b6 Eﬂﬁ{h'e V&!e@ta (t) ?&f, %g@ ft takes

onnec el ectric notor

g!e%r?lrtuﬁ&etolfééﬁ%aépﬂﬁe lg?' ﬁﬁiet&glo%{e%féd f)%gsure detectign nller‘;ms 8 to

I spl acenent anount |splace nmeans

RPTEA AR eSO T AR P s
qgéo%%ll ?ﬂ{] gn 9&6&%; B)I(' ﬁlg pg%%%@tde%cy&{ ﬂl@arl&l © th{;aﬂwacement

or equa € Sl ze ern o

tnqgan?%ﬁggel 'erde%ﬁd sgﬂhagt%ndac{u%i:{n]egﬁ)re bei%\/{:% e?lts. dLeth(') and the process

I Splracenent “anoun
e ust. Specifically, it is
éggﬁgggﬁﬂ%tﬁgﬁ&ﬁe é?mgﬁg%t | ess than or equal to
ﬁ@ghitrr1 preferably, less than or equal to 10 tm
re preferably, | ess than or equal to 1 mm further

20P" ef Th& Q)L()M atl%ﬁ ?flflg E%lﬂ ven CH@&! casg w%gt% tﬂ%ie%ilclelr 2 has 81e

25

further 1Eran ‘han Gt equa
Yfis ¢ lgclérrntegte r%ee!%s%f guta}ge Kfocessltaer%g’t ﬁol(?er 19 may%%% {He? dlsplacement means.

The displacement means 5 is not limited to the ball screw and the electric motor as long
as it can adjust the relative displacement amount and displacement speed of the die 100
with respect to the process target 200, and for example, a piezoelectric device which
changes the size by adjusting a voltage or a magnetostrictor which changes the size by
adjusting a magnetic field can be used. Moreover, all of the ball screw, the electric

motor, the piezoelectric device, and the magnetostrictor can be all combined and used



[ 0047] By constituting the position detection
means 7 as expl ai ned above, the position of the
pattern surface 100a of the diye 100 relative to the
process target 200 can be precisely adjusted in
accordance with the size of the pattern and a pressure
between the die 100 and 10 the process target 200,
thereby inproving the transferability of the pattern

abgkthdte Iihek da6¢.&ARA R RPQLD ¥nd hRR®Tess (RABYO0 are largdip&lisplaced,
pressure detection nmeans 8 detects a pressure between

tiheball &rdPdn@ e dRaiPMmeeeak dsed 3Rl wiHeR thcad6l 10@ AR ihe Pocess target
for exanple, a load cell which nmeasures a |oad 15

befoveedispladdiyea FR8l @d8sladdnRnPaR6@RStht PictBéletHlO device and the
Accordingly. a | oad can be neasured, and when the

rm@@ufo@f#ick&%?e hseddi Neslgekshy sdyng hadRali®fevi&teorRaegmatic device
surface 100a of the die 100, 'then a pressure between
Sthg s &ed00 and the process target 200 can be
det'ected. The pressure detection neans 8 is
qbegdjrical Iy connected to the control neans 300, and
transmts information on the detected pressure

t her @4 QondRuliPth@lisplacemdiiGn&RADE O bxIERES aRRL, heRtd 1RIder 2
the di'splacenent neans 5, press neans 6, the die

hedth RGIdTRRNEE 00 ﬁlaeesqlgnean‘a%l\ajn[] SndBapatién shlffeeN00& 8B fhe die 100
target heating neans 13 and the process target cooling

MRABS plediRSEM RN pRELQL hhPRVEQ RN tld R dsh Burget 200 held by
position detection nmeans 7, the pressure detection

10 TR@Pcbss thrid6: HYigrtignperature detection means 25 31 and
the process target tenperature detection neans 13, and
gagﬂises, for exanple, a conputer. [0050] 19 The

i spl'acenent speed to be adjusted depends on the

mat efipdloQfiod BeRIAGHESHs TR0 3REMPIRE: FiRAP SR $i5Sosed on
thereof, but 1t Is preferable to adjust the

%bﬁ’?#e%ﬁﬁe Bt SRGEGInR el tﬁ@?ﬂ%c&% teﬁ@é‘@OOltaﬁcti g%gdde holder 2 is

second, preterably, less an or —equa

%Il::ll-ér?{sﬁl%‘a ngﬁilg t fil?eﬁlp Ececliee 5?&){}%'rflla§ p&sﬂﬁﬂlh&"rthee&ie abo E(f)thtl grocess

second,” further preferably, less than or equa

15 ]tgf%etSZMH%QH@Hig%lgﬁr}xénlt s%ééﬁg)ﬁ g{e dE ne&a&lléﬁ’laté@§§mttfgflﬂleasured

or "equal to 10 econ yet turther preferably,

| SRR @]G%teg{ed.eqti*ﬂé p$s‘?tic;n MR SB6 Fns ﬁ%ﬁﬂé&”i&b@lkycpﬁ}é&aé;dzo the

possi bl'e to adjust an actual pressure betwee

100u8Nfled %0@!&‘8‘%31%\5/@?% gl%xﬁ%%gntoﬁ t @ﬁe&é@ﬂbsﬁfon%‘]% die 100 and

to a predeterm ne te that € pressure

b(gé Hﬁ?@a&ﬁe&lt ggﬁgﬁg{zfmg tdnBOPHESR 308" gﬁ‘oteztﬂgt t{:lﬁgosgtl?%n

adj us ing at |east elther one o

ho%?ec'u&? g{gglgﬂg’z g?ho‘?ﬂgn H?o &191191%8?5?%1% e[‘rﬁév%ﬁ?g{cieﬁédg@ 9an be used. For

nmeans on intormation

20 gsg(%lgnge', 9 sgﬁ%g%BEnegglﬂﬁ%gﬂ%é‘;@'owagd bt ﬂﬁ%egh&ﬁ& ?gidgmay be used

surtace S target

to measure the position of the process target 200, or a laser length measuring machine
provided on the process target holder 12 side may be used to measure the position of the
die 100. Further, using an encoder connected to the electric motor, the position of the
die or the like may be calculated from the displacement amount of the displacement

25 means 5. In regard to the spatial resolution of the position detection means 7, it is
preferable that position detection should be carried out at a value less than or equal to the

size of the pattern of the die 100 in the depth direction (Z direction), or less than or equal



[ 0051] The follow ng is the manufacturing nethod
of the structure for cell culture using the process
machi ne 1. 15 [0052] Firgtg, the die 100 and the
process target 200 are heated to predeterm ned
tenperatures for nolding. In a case where the process
target 200 is a substrate or the like which is
relatively thick, it is preferable that the die 100

shand dsprgcchRat 8o it memiﬁﬂaaemmﬁm@adsrsecamaﬁst hagpedifically, it is
the process target 200, and nore preferably, the & e

Préretabloe déQchenbest 1bR tRarhdrdaasl tb 0P ahiprdterablyaRrss fhén or equal to
softening tenperature (glass transition tenperature,

e dﬁ,ﬁﬁoﬁegﬂ@l@fa@lﬂ &8s tHAh of Budl kd< hn Furtee pRFQEES Sless than or equal
target 200 that the process target becones soft, and

1h & 00 hRC STIS fUrfeDflefetMly S0QULSh Heq08abad nh afd h&VRFther preferably,
tenperature than the softening tenperature (glass

5 UEQNRAd & UyuhiIgPRSHAt ure, nelting tenperature, or the
't ke). Accordingly, when the die 100 and the process
t@pgRt 200 are pressed against each 25 other, heat
transfers fromthe die 100 to the process target 200,

and el bntdigiNg Gk ?Béiﬁor‘?ﬁet@&%n%a‘h@@%s Qkplhined RERLERS position of
target 200 becomes soft, thereby avoiding a problem

tth@?aﬁe‘ﬁ? sRTRE966a bBhoale 1WOFelafvSRUAS E%eéﬁﬂﬁﬁemo%ﬁ be precisely
On the other hand. in a case where the 20 process

A SR A o gD LB e i1

1o$ﬁ§[§1%9e§sqa bexa re%yiasgggﬁ R IEhNerARTE 6@[%%@&#5131 the mold

IS beCause heat”is y transferred and the
ss target 200 becone the sane
ﬁg%%%pg?%ggfﬂéﬁgﬁheating t enperature depends on the
g?bgﬂial of the process target 200 5 and the materi al
the die 100, but is set to, for exanple, a
sof t gfk B%s%tﬁg.ﬂgt%@tﬁdﬁr fedni ® delets e Butd R tREQGRS ﬁiﬁt R0 the
beconmes soft + greater than or equal to 20 C, the
' T
SROLE LSRR BRI coufES) B LRy hibabs

15 I\k%?\%e%stﬁe 5§ 198Y%nd Eﬂéfpdg%g’fﬁi%i?()@ i ﬁﬁdé)?%jlngliy%g)%g r(}:%r?%a%gqeasured,

such tenperatures. ter t

5059 R85 AR 5o R R AR S g or e i
i, 3P0 10 D, BEH B o Ll BERR Y
gf;h%gpﬁgﬁgrteﬁe%%{iog %%ar?sh{? fﬁl e?eﬁg}fcaﬁi gubrlget%{eﬁ 1§ Eh%sc%ﬂkgl @c?aéls 300, and

n a range ern of

e AP iRFrARRETL Sleclt AR BEREY | FC9T pressure

20380A ss than or equal to 4 MPa, preferably, less than
r éﬁual to 2 MPa, nore preferably, less than or equa

to 1'I§1e Ié@?[ﬁlf era‘ﬁ? 260 gorn%fo srtlax? lg?/syl’alc?er%éc' Q’n?eﬁgsn 9,gnr§&%4alng ?’0 the die

1 MPa, s ur er prerera esn§ r equa
GBStk LS TRk bRy nd e
t Wih lativel [l j [ .
s L PRt RO TS B Ay GEP pgon
dj 00 d th .t t 0.d t .
B0 u T o B AT Teh et o O i@l cgsgon means
25 @L@%ﬁb%%@g?s% tz(ijrlgeet t]::r%ggr]a{urr]ee de%c?&)?lsn?eatng | g,eatnd %8%1%%5’5, for example, a
computer. '

[0050]



In this case, it is preferable that the displacenent
speed of the die 100 relative to the process target
200 shoul d be set to a speed which can adjust the
pressure between the die 25 100 and the process target
200 in such a manner as not to exceed a preset
pressure, e.g., 4 MPa. Further preferably, pressing is
carried out while controlling the displacenent anmount

of t ge displad@Bert %t)éﬂd'té{ Be hubibe dg’ﬁe‘ﬁ8§§§ tHeah416ial 2P the prédess target
[ 0055] When the die I00 and the process target

2000 38 ehERPSRFirafR oS Ibue ?e%‘px@?é?ﬁfle el @neﬂ%ﬂl&%fheﬁf speed at
the die 100 is transferred to the process target

'lEss'tﬁarﬂfr@gﬁﬁlQ@'l 80 hMecBrﬂ? pftiferaBig0leadMak Bleedifapfbeﬁﬁum/second more

target 200 should be in a vacuum at nosphere. In this

%@f@rabtw O AP ERLE E(? 1 ufh/&bame eekep Fé?&abﬂ?cl‘ékbnﬂuan or equal to 100
at nosphére prior to the transferring POt he pattern,

5 Qi /sdcbnd SStlﬂrfﬁrftﬁarrZ'Péf@raB . fRangdg of aﬂmﬁhﬁé&nﬁoaﬁdhﬁ:t further

vacuun1atnnspher prlo "to the heating of the process

F}:ﬁ‘&fgﬁ% S)z@é}s tHAn ©P E%ﬂa‘i’% AhincHd. A dbadiPNt Ripotdile to adjust an

rocess target In regard to the vacuun1degree

BBERT By OO0 e ol P o

LRERRIMA R vallie Wiok hAOnARHsINE bPRRESER did] @Pind%R0 p?Hc@ss target

cooled to nmake the tenperature of the process target

2008 b8 adj hﬁ?d By c Hﬁfm%ﬁ IEd3EeitHcRBRe b BORlctHelfin means 3 and the

tenperatu or” softenihg tenperature). For exa

10 td?@cegé)ﬁk%er@ gee%ﬁlgnﬁgaﬂ ll‘ﬁ Ba§e onGhfobRat efr@lﬂftﬁee&b&ghe detection means

t'enper at €ss t an or equa

%? Eﬁocf%eﬁgmggﬁp{%ﬁﬁk%ﬁe OFBnald bGERe bg@z?optﬁe als C;[%I%el‘]'fDO

tenng tenmperature - ess n
to 90 C. Needless to say, the cooling
tenpérature is not limted to such tenperatures.

Cool g+, 1sqgé lgfagtﬂl;la%'m drg?ltlﬂat QP9 rdr REN culture using the

pressure en t he process targ

e carrled out after the pressure is
39%ﬂsgﬁlggxagout zero. [0057] 20Finally, the die 100

15% he process target 200 are rel eased, the mcro
rlcatlon process is finished. [0058] In this

case gyl U0 SRR B O 50l A0,
ggmégrzgfestfg%ohﬁ‘ﬁg. SiifG Ble wﬁe% HRXAERSE tar i 886 W a Lb&Pate or the
like which is relatively thick, it is preferable that the die 100 should be heated to a higher
temperature than that of the process target 200, and more preferably, the die should be

20 heated to a higher temperature than the softening temperature (glass transition
temperature, melting temperature, or the like) of the process target 200 that the process
target becomes soft, and the process target 200 should be heated to a lower temperature
than the softening temperature (glass transition temperature, melting temperature, or the
like). Accordingly, when the die 100 and the process target 200 are pressed against each

25 other, heat transfers from the die 100 to the process target 200, and only the vicinity of the
surface of the process target 200 becomes soft, thereby avoiding a problem that the

process target 200 is squashed when molded. On the other hand, in a case where the



25 900 mmR, preferably, greater than or equal to 2500
m? is suitable. [0059] Accordingly, it is possible to
manuf acture a very inexpensiwg structure for cell 22
culture suitable for mass production, i.e., a
structure for cell culture having a concavo-convex
structure whose concavo-convex width is |ess than or
equal to 3 Inn. [0060] The nmanufacturing nmethod of the

Hhrbdded taFRt DBY is@RhPYr 4 Sebnohien ls%laﬁ@é’l? khih A& dfeh®0%ind the process
nano i nprint technol ogy, and for exanple, a

GLRIEEND O RMRN PIRUGIW & dpBbxhRatbYARE tQipRattky. f 3[@1% is because
t hrough bl asting, corona di scharging, etc%lng, and

%5‘@15 e&s“i’l‘}hﬁ%f@gb@ 8nd the dii® a‘?ﬁstﬁe proB&s $rb 08 R cdrde the same
formed in such a manner as to ave a concavo-convex

\@%ﬂﬁé}aduﬁé S "Itl'{ae}fgal‘i)x{ t@ﬂﬁ&@llatl}rQ d&helnaﬂbﬁﬂfé rﬁe[t?rﬁaq lof m%roée§§ farget 200

or equa ess than or equal to 1 I"ess

5 tang'ﬂre%at@ﬂﬂ%f tltlé)dlzqgo rHHt s%tsl% {"A?%Qaﬂ{)le %L{?lenh% t@lggerﬁmre (Tg) at

ess than or equal 10 250 mm

GRAfén thbtpréc%s%pge%@l%h@s tsmn g&éh@ersﬁarmtéqw t§ 0Lt 8oftening
forned in such a manner as to have a larger size than

ttaﬁﬁer%r@(h@t tg%'gtérl-fﬁegﬁ&rrﬁqugl t8 2@@Cn§ﬁd t\ﬁ@%gfi@émniﬂéﬁﬁeﬁ%r@ (Tg) +

Petri or a

Gpagbe rNe%Hlegseto shPIth&wdPel furel 1§1n6t Wﬁm%st@ s&h ®mperatures.
multiwell plate, it is preferable that the structure

Lhd be forned in the size 70 to 90 mm by 100 to 130
i@%] ad \
'n a case where the structure is in a sheet-1ike

100 aAfff& He'di dhé( ?(?(}Q’eh‘gip[ﬁ? gllotceé %argé X ra?@h@atéd"@ﬁnéd%?ermugd

structure s h a manne

nﬁfu?@rﬁtuH}aﬁ‘letd'ibel d?)o':atnldqm gﬂd%%sil%ﬁfg&fzoﬁﬁ?é“px‘é&%ﬁ ]@E:gn% ga&l‘&her ata

plate or ex he case o

Lgurep ! %tthsttllﬂ’?e ﬁ{e gsIsleeq:)et@eeBQEéTag l'()ﬁ aﬁéljﬁﬁ pz?ocess target

nne as to have a $iz grea
200 should be as little pressure as possible within a range that the pattern of the die 100

can be transferred to the process target 200. Specifically, it is preferable to set the
15 pressure to less than or equal to 4 MPa, preferably, less than or equal to 2 MPa, more
preferably, less than or equal to 1.5 MPa, further preferably, less than or equal to 1 MPa,
still further preferably, less than or equal to 0.5 MPa, and yet further preferably, less than
or equal to 0.25 MPa. Accordingly, pressing is carried out with a relatively small
pressure in comparison with conventional technologies, adhesion between the die 100 and
20 the process target 200 does not increase, deformation or the like is suppressed, and
releasing the die from the process target becomes easy.
[0054]
In this case, it is preferable that the displacement speed of the die 100 relative to the
process target 200 should be set to a speed which can adjust the pressure between the die
25 100 and the process target 200 in such a manner as not to exceed a preset pressure, e.g., 4
MPa. Further preferably, pressing is carried out while controlling the displacement

amount of the die 100 relative to the process target 200.



20 than or equal to about 7 mm <2> Cell Culture
Vessel A cell culture vessel 210 of the present
invention is for cultivating2a cell, and has a
concavo-convex structure having a plurality of
successive unit structures each fornmed in a pol ygona
shape in a planar direction and having a m ni nmum
internal dianmeter of less 25 than or equal to 3 iirn,
Wo@ssgin a wi dth between adjoining unit structures is
| ess than or equal to 3 [xm a concavo-convex depth is
gr eatdtentthadie 400 afdite procedOtargex 26M ke tphess@bapaisoeativiex and the
structure functions as a cell adherence surface. 23
[paf&A]of the did @0 isasmeferred tarthe prddasd tethet 2000 s prafdrally kigit the die
type as long as it can cultivate a cell, and for
€xand the proddeé targcd 260 shauldlbsih a wacouhtakmedpherel aliethiscase, the
flask, or a chanber side for cultivation can be used.

S 2trth&PBede is changédito thg aichuhDatindephee S Qo G@@Xsferring of the pattern,
structure, the structure of the present invention is
foux i dk prefeadbld Radinge thaaimasbhérb o thesachunt atniddphert Peor to the
concavo-convex structure. [0064] In a case where the
GRhtingCofl thel fn@)cé@f"eﬁgét 209 iR cHRlideratRinSoT oR1diAtioH b the§rdcess target 200.
plate, as shown 10 in FIG 7 and FIG 8, for exanple,
tTheegagd o thellAdunm depseetor @ﬁa&nﬁl@!ﬁ]ﬂ[sj seetodydsi thell dréglial to 40 Pa.
menbers 212 having greater than or equal to one
gp@I¥Ing 211, the foregoing plate-like structure for
cell culture 220, or may conprise as shown in FIG 9,

10a cyNeRdiithahe R MO ontddiinghBY pfoge BMAREEIO0L RRIiOTORSahe process
to one opening 211, the foregoing sheet-1ike or

frarbe d00ke 8ddletEfolhakeltRé te@fPletatird lof tHegpréets taditdl 260 less than or equal
substrate 213 whi ch sandwi ches the structure for cel

15 teWldsd i@ndd6n Winiperdtile (&ydofteflink CahpdfRURS! SFalekamBl}, th I
integ%atesntogethé?rtheﬁemfkh. Fooé%] U The ampie, the cooling

itéthSh@td iQ @etﬁ@ﬁﬁ'&%ﬂ@ﬂiﬂF @éméé?ytubéqmggu esk i Sr @fual to 5 °C, the
met hods, and for exanple. joining by a non-toxic

aghafihy RmpeRitie MYz LY [kH@anot ecﬂﬁhﬁﬁi@m, o@hd FBAING tdiYperature —
adsorption or by screwing with a screw can be

15 &R ltenast equal to 90 °C.  Needless to say, the cooling temperature is not limited to
such temperatures. Cooling may be carried out while maintaining the pressure between
the die 100 and the process target 200, or may be carried out after the pressure is reduced
to about zero.
[0057]

20 Finally, the die 100 and the process target 200 are released, the micro fabrication
process is finished.
[0058]

In this case, it is preferable that the area of the process target where the transferred

pattern is formed should be large, and the size of, for example, greater than or equal to

25 900 mm’, preferably, greater than or equal to 2500 mm? is suitable.

[0059]

Accordingly, it is possible to manufacture a very inexpensive structure for cell



20 [ 0066] An exanpl e of the non-toxic adhesive is
Al on Al pha (registered trademark), and joining is
carried out at least in suchjoa way that spaces between
the cylindrical nmenbers 212 and the structure for cel
culture 220 is sealed. [0067] 25In case of thernal
adhesion, at |east the cylindrical nenbers 212 or the
structure for cell culture 220 is heated to a
tcapRrsaitable fdteddss bRRIUBGS S | h 3gdtlile Gbr defiMRAURIHAV YT @
melting point for joining. For exanple, joining is
@ahEdvedofldx ictliré WS ioBcAdh@svONWafth isddssabatver dguiigod wm.
vi bration energy by an ultrasound to frictional heat,
gogbyf heating at least either one of the cylindrica
menbers 212 or the structure for cell culture 220 to

t he ghagmnhfagising nthdd&TRY @fudtiRe May dniphiyt te&ithoRidttother than the
[ 0068] 5Further, a die having a predeternined pattern

5 ko hﬁprﬂ{te&ﬁlﬁglogg HndFbr &-thpld) hRbhE 0 o Pex¥uBRIe may be formed on
vessel, such as a Petri dish or a multiwell plate, to

tars@nfaéeeﬂuddga b tRg Ratdnardischgrgifie et Bing GMidNBheé tédh@bldbRs. In this
for cell culture to the bottom surface or the |ike of

thee, Y}%Ss?l%l:turé R foithed if 39 a Ma®Rlas td ke A Bn&Vo ALk width less
smal ' er than the opening 211 of the vessel is used,

aRsh sughaldo din. #ndipagfefabBd lds§ithan bhequaP & [igh, Rs tHak or equal to 1
vessel while noving it above the vessel to 10 nold the

Qﬁﬁ tiedsharfér equitl th 1780 hiny 13§ thag dk eduiak & $H08EM AN 1&k it dqual to
and inserted into respective plural openings. and a

10P3btgrn is nolded at a tine. Needless to say. it is
possible to formthe concavo-convex structure by
hbeeit)i ng, corona discharging, etching or other
technol ogi es. [0069] 15Moreover, as shown in FIG 10

and Fﬂ fais e, if & prFebRied AR ﬁrutcﬁlréj SRRAPBe RrM6@ld f8h a manner as
nenb 215, e.g., a gasket forned of a silicone or the

l¢h Iﬁ@v&fﬁa\‘&? Bizk If}?anquelt'o?grbbﬁ@rln STRRRES TS ok aPdsdl NRich as a Petri dish,

structure for cell culture 220 to seal the spaces
tal'lﬁﬂ? ReSNERBH p-l;xlike agﬁ§lk%tr aTRYmB& diQE MethriRhBPlaln 1k Ezﬁe ofa

he éylindrical renber's 212 or the structure for cel

15 %ltl%ﬁ pi’zagé) 0¥ pf”e?BJaM'e Right TheSdtluk RPOsHOMRPSY folthed f&ht Ellﬁg 70 to 90

her et
mm by 100 to 130 mm. In a case where the structure is in a sheet-like or a film-like

shape, it is preferable that the structure should be formed in such a manner as to be larger
than the bottom surface of each opening of the multiwell plate. For example, in the case
of a 96 multiwell plate, the structure is formed in such a manner as to have a size greater
20 than or equal to about 7 mm.
<2> Cell Culture Vessel
A cell culture vessel 210 of the present invention is for cultivating a cell, and has a
concavo-convex structure having a plurality of successive unit structures each formed in a
polygonal shape in a planar direction and having a minimum internal diameter of less
25 than or equal to 3 um, wherein a width between adjoining unit structures is less than or
equal to 3 um, a concavo-convex depth is greater than or equal to 10 nm, and the

concavo-convex structure functions as a cell adherence surface.



20 <3> Structure Wth Spheroid. Vessel Wth Spheroid
Next, a structure with a spheroid and a vessel with a
spheroi d having a spheroid cyhktivated on the structure
for cell culture or the cell culture vessel will be
expl ai ned. [0070] A cell which becone a spheroid
is inoculated and cultivated on the structure for cel
25 culture or the cell culture vessel, the cel

et s cell division, and becones a three-di mensiona
spheroid. [0071] 25 Exanples of the cell to be used

ar e ITRE M8selGShbiSlim B0 aa$ partiBRERHEYERIngGS it can @ultivi@ra cell, and

cell, a fibroblast, an endothelial cell, a nerve cel
%ﬁ@}&%@& a'Fé&FHi%h caed §h, agn@tivall p8kd, a ﬂ%@k eﬁtaQaarns@ s‘?d%l for
a cartilage cell, an ost eobl ast, and a fat cell,

RANRLITEY c8dd &edSuch as a cancer-derived cell straln

(e.g., Hep&, HuH7), an imortalized cell (e.qg.,
5TUY . 5 NKNT-3, or Fa2N-4 strain), and a cell having

chronmosomal aberration. A person skilled in the art

can apRLARAIt AeedhcRIERANEX FALLHSE Ah& stPithrd b€ tHEBREIA invention is
used for cultivation in accordance with the kind of a

RIS aiBdst a Mto?t}{eh@ﬁsepﬁ)%% ¢hd Al dnbv K Srdc@irecel |
culture and P he cell culture vessel both have a

Jb64mqt ure that a ceII can be firmy fixed thereto on a
surface, a spheroid created by cultivation is forned

i N syuchcfe WHAREhe @8I Elﬂtdi’@ vEdsEI X pEirxgich étoa Q18] plate1 as shown

structure for cell culture or the cell culture vesse

10 lih FYS. 7 BRrekl. st RRkxddbie, the CQ?%Hﬁ@vésé’l%% doRiRe QYRR cal

of pseudopods grow up on the structure t he present

IR O hAch Srehikf %@89%?@%&@%&85@@@1 QRe fd¥&0ing plate-like

concavo- COﬂVEX struct ure en a single cel I'S

a%&uleaffo? el PEuIfuRe2 55, bHRaY rc@mﬁﬁlsé N&hBWA ?ﬁ pig q“!i%?tll'l(gn:a] member

I's cultivated for eight hours, pseudopods o

%1?%%%55?%&r%an%%ahaltt9 ofle agp i QPaf/ry 91‘?1 sHéEttllke or film-like

 ength he 15 surroundin formed a

%ﬁju&ure'%i: 9&1?&&&#& 22 12”1& HE@OS“‘E iﬂﬁ‘\&}ﬁa{ ?a‘ﬁgmgzs {hg structure for cell

cultivation to forma spheroid can be carried out
! thALWAR:
1 B GHEA0L I AP0 LAl 09 o B! il
6¢ﬂ0|ng the cul ture nedi um [0072] 20lt is
&re rable that a spheroid shoul d have a size greater

t hanQg ; erﬁ%@thﬂnt Be%gd iBﬂFffvgﬁ&E ds]& Iﬁ&h&ﬂe? id aBf:xample

nmore pr m an urther

ﬁélﬁh%ob%’} Jh- tométadlh&sﬂes é&ﬁﬁlg bgltﬁer[a ] gd:hregﬁ]o 51% tg bgfna sorption or

y repeati ng |un1rep
c h the purpose of use of
Ctﬁstc} \‘ﬁéé%B a%ﬁge&e%%ﬁoggﬁﬁ%gehm ze of a spheroi d" neans
20 gltudlnal di aneter of a spheroid on a pl ane
3 lel to the 25 structure for cell culture or the

cel l A%LQXEIHIE)% (}ﬁﬁes r%n to§n:dad|h£51geaﬂ Aggn O;%Fa (§ s?{ergg?rﬁaje[rﬁgk). and

th servat i

m%sgggr%eg Bﬁ a{t\feaats f?l@ud[ Q %? ]that spaces between the cylindrical members
212 and the structure for cell culture 220 is sealed.
[0067]
25 In case of thermal adhesion, at least the cylindrical members 212 or the structure for
cell culture 220 is heated to a temperature near the glass transition temperature or a

melting point for joining. For example, joining is carried out by ultrasonic adhesion of



26 A spheroi d obtained through such a nethod is
mai nly conprised of a clone cell created by cel

di vision of a single cell. Nowymally, a cancer cel
created in a living organismis formed by cel
di vision of a single cell, not by aggregation of

plural cells |like a spheroid of a conventiona
technol ogy (a spheroid described in patent literature

kbnv&nda Vibadtiontenk Sy MSH WMr&otifd GUkiclividl Bed, SANEMRAtthg at least
having a simlar characteristic to a cancer cel

GBSt & of fhedeylindHEH) nRheRA BIM oraRdstR e Rdrtgll ka8 228 to the glass
hi gh degree of certainty. [0074] Mor eover, such

%ﬁ%ﬁh@ﬁQmﬁmhﬁ&fQﬂﬁﬁﬂﬂnﬁﬁﬁ&ﬁpter'St'CS to a tlssue
present in a living organismin various points, and
r@@ggduces a tissue environnent inside a living
organlsn110 nore accurately than nonol ayer

5 cul t FNAkdroNdicHa0ifgla predetedtitdagatBReh 8] Bk Hbised Bgéjnst the interior of

t hrough the present invention is cultivated on

A o Raf Ved Sl Wueh WO PErMBHESH AhubtiSveRpldid 1t6 'tﬁhiﬁ‘r the same pattern as
controlled, the spheroid can have a controll ed

$hd ﬁ)’fé({b@hfﬁﬁ@tlﬁ@f(ﬁ R LhicrPRA&E bbREMRAr M & thd'Bke of the vessel. In

mcrostructure. That is, 1t Is possible to 15 contro
thiG c8deZ 8 s@- 11k ﬁlessthgﬁm E}Qal?errehéthé §5chind BN FARe Pdsséif€used, and

entire surface area of the spheroid, preferably, |ess

st]éﬁ"a 4R i¥4nsd ﬁmftﬁe Bb&ﬁﬁg gihy ves!s@lsé'hﬁé‘xﬂﬂw ﬁg %400l OBE8Rkssel to

I'n conparlson w th a conventional non-sticking type

10 SR8 ;Sja't f?n r a pfiral R? 6f Qéag 1ikObHTE Grel a?raﬁ@edaegﬁlrlg%eg %to %spectlve
or b

a spher0| by  causing a culture mediumto f

%) et%g%sa aflc!l @ggﬁem i< mbRle®he] ﬁlh@bl Reddidh t(§ g'aQ/ ﬁ@?}%s@ibﬂe to form

t|ck|ng 0 a solid phase shoul d have a cel
":H'K% rfv@g Qbctu® ty %léstlﬂ%t(%?(;}ﬁed MchR ﬁge H&hfﬁ%ﬂo@ other
ar s el eton protein to an extrac ul ar trix
ggﬁggg Yos€Xpressed. Exanples of such cell attachnent
factor cell attachnment protein and cellul ar skel eton
Rﬁyﬁln are integrin, cadherin, and actin. It is known
at "all of those are closely related to cellul ar

15 adheﬂo‘?@ox ef ds SBSWRIOFIR 1h UWIRFIG) 1I iS4 fRfdabi Yd &ﬁgpose a sealing
ess

organi sm has a actor/proteln expr to mal nt

trneqnlgé? h§s: ed g%ﬁkg%hng 10 Eo%'e of Phel latbel DEnS RO gyrlﬁfdgcal

haV|ng expr suc or proteln nmai nt ai ns

R ‘%Ebf‘{ érYd thO €GN 36H c%'il t{n% %ﬁ) & s lﬁ%%ga&rs éﬁerét%:%éen. The

I NSl I ving organi sm er ol

g%g el Hlay %oﬁ)ﬁe%sﬁ{égral w{tﬁQE 1n|aﬂ§al efréff?&/ tHE 9&‘1?({515}6 for cell

nore s neg t a conventi ona ero

C‘-‘ﬂ %%b?)ﬁsagggﬂl eVSIICOQIfI‘UBHé‘TQ)I‘ }?ecﬁl{% %J' LR ¢ ein can be

nmunostar ni n using a specific

20 P00 S0 A W ARSRARAY VLB AR el e, or Lhe | ke

Yat a person s can sel ect and use
appr RRLL % ﬁué/t)lre mttlba sﬁ‘lepmﬁtané 2 vessel with a spheroid having a spheroid

cultivated on the structure for cell culture or the cell culture vessel will be explained.
[0070]
A cell which become a spheroid is inoculated and cultivated on the structure for cell
25 culture or the cell culture vessel, the cell repeats cell division, and becomes a

three-dimensional spheroid.

[0071]
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5 such factor/protein, western blotting, and the I|ike.
[0077] For exanple, the actin can be neasured through
the fol | ow ng net hod. A oul tured cell which forns
a spheroid is fixed, processed with an interfacia
active agent or the like to cause a cell to be

di ssolved, and is subjected to blocking with BSA 10
(Bovi ne Serum Al ubumin). A sanple adjusted in this

MBNN@karhplc§ B1Mhk R8N tdbd tedArcditrimaP&d s NsudRhi Had¥erRhymhkcell, a liver
i ke, the conbined antibody is conbined with a

et ONfIBoW1a3 bk @;%Yhél@b@ellleg nBive %el'l %Q%k&ﬁ’c U aaE g diib8ll, an

| uorescent materi al and the | abel ed nateri al

%k@ﬁksqelmdcaﬂna@ éefll' Silostd HRdsE N AEASYI 49 a%%fnlihl cells, such as a
[0078] 15The spheroi d obt ai ned through the present

ca}{&wd'eﬁoed S AB USRI HRILTY G IRARbRaRRA LBORy OfiHAY41.

tumor or a tissue, such as a |ack of oxygen and a [ack

quKN‘FU lof FOIN-4Tddafh) G RQI1FA0Ink AR Y ma N @ekdalidh. t h& person
hi'gh expression (expression of greater than or equaf

tsRilflkd on %He'ﬁ?tscahl?&g?rogﬁﬁ‘t@lﬂ}f%ar@ Hhd e dultuft MERGLRIUled for cultivation
anount, prefera gréater than or equal to 2 tines)

%h a@co‘?(ﬁé%@ Wkh(tRe Bind ofR tdihd ckﬁl l@it@ttl?it Bt hb sfrﬁcturé: for cell culture

expressed in a condition of ing 20 oxygen, an

Q‘IBS W%lt%‘ Velsef B@thbﬁv@?&?ﬁéﬁ?x@ the? a%eff eadbd fifRlyGixed thereto on a
| ack Ing nutrition e g., enhancenent of

ROASRNA% IL $1HQpea9Jdul§'\éDIﬁ1\%'hoh t%efokﬁlgc?r LR 3RGS gl]ﬂgr;‘d'és t9be firmly fixed

memér an or 0 185 °nes than non

GY Itﬂel“gtl%ctupg ﬁ)frgél@pul}ﬁre gf ﬁlétcﬁlﬁ cﬁl'ﬂﬁ'@ v95rseleﬁL@ hoh%tttMtQQs is because a

nore preferably, greater than or equal times in

LRE, %?g%%u%bepgp 085 066' gfd‘\’{‘ y&B%%N\éP |ﬁllctuﬁ H8hS Irésecr{f lilVefon, and a

In‘the art can ppr serve those p enomnena

td}h%gpg éIS%HH&ﬁOMhQEBﬁ&go %8}1%9( S%HEI‘EI Cf'f ' G\VH&‘PPLlh g cel(lj is

pairs respect| ve phenomena (anti recepto

ifSeuldiPan the TRHARR! il ﬂgsen?ﬂlq’eﬁﬁ}ﬁx drid§ cul[ 0RL&Yor eight hours,

pseudopods of greater than or equal to 0.1 pseudopod/um per unit length of the
surrounding are formed around the cell. Accordingly, culture medium replacement for
cultivation to form a spheroid can be carried out through th¢ same method as that of
normal cultivation. This facilitates formation of a spheroid while replacing the culture
medium.

[0072]

It is preferable that a spheroid should have a size greater than or equal to 10 um,
preferably, 15 to 50 um, more preferably, 20 to 40 um, and further preferably, 25to0 35
um, but it is possible to form a larger spheroid by repeating culture medium replacement
and cultivation in accordance with the purpose of use of the spheroid. Note that the
"size of a spheroid" means a longitudinal diameter of a spheroid on a plane parallel to the
structure for cell culture or the cell culture vessel, and it can be precisely measured
through optical microscope observation or electron microscope observation.

[0073]



28 The spheroi d obtai ned through the present

i nvention and manuf actured as expl ai ned above can be
used for screening of a medigigne. That is, a chemca
substance, a nedicine or the like is added to the
spheroid firmy fixed to the cell culture base or the
cell culture vessel, and screening can be perfornmed on
one which has sone effect against 5 a cell formng the

sphenoipierol PORBhed throudhesusiP R aicthdd 19 maldig c&hﬁﬁﬁ:ﬂtof a clone cell
i nvention can be used for differentiating the

Rt BNEY] diisidf off b lsii@fScell Th&lorhBlly, @ dah&s Yell Ple@©g iP4 liding
tunor piece obtained froma |living organismis caused

tdi’gegiléﬁ'l tefohd PoyeedidicRlon . of @@%g‘lé"&]lgﬁé’tvﬁythg@@gbil&i’ of Slural cells like

eval uated during a process of 10 causing such tissue

Qf sph&YdR{ oﬂ&co@ﬁ@rﬁ[@laﬁt@@nn%mg’?r(g's&e@(ﬁldtdgﬁri%@ﬁﬁﬁétent literature 1), so
Inventlon or the cancer metas tic abil |ty|S

5 QHﬁllfﬁ@b@%llﬁy tEMAivAL b gﬁhe%l& $&%ia @@%ﬁ?%ﬁa@éteﬁstfcrtﬁ% cancer cell
cell fromthe spheroi [0081] The spheroid of the

er@aff&ﬂh al IS o s B afhdBdcBRn g HASRE altRgh ddpRed dISSHEInty.
engi neeri ng. 1& That is, the spheroid of the present

ijpyention is prepared and formed froma cell obtained
fron1a healthy tissue, and the spheroid is directly or

i ndi Regbdoer,fdulh §ngeP01§ hQ@E&ﬁ%QQBﬁdrMeﬁétl&‘QHﬁa f?gsu@present in a living
patl ent or an ani mal needi ng a treat nent, t hereb y

Wbdsrh h‘?va?%??&'n% LR rePRIJDEAI A8k moﬁﬁl@ﬁﬁﬁﬂﬁé h ‘mm%forgamsm
the function of thé corfesponding tissue. [0082] 20T

10%1%1% aPifa@ly thﬁ}ﬁmgﬁ&éﬁ?%ultﬂﬁ%ﬁ' on can be used for food

function evaluation.” That is, a functional food or an
q@@rﬂe ingredient in a food is added to the spheroid
firmy fixed to the cell culture base or the cel

C U' t [s8h/ §heRid olﬁﬁfﬁeé 65N Y pFBtht B RBEE RIGTRA A ANE

has 'sonme effect agal nst a cell formng the

%ﬂﬂaﬁfsﬂh&ure[vol%g]ma%él:all’ id J}ﬁﬁclaltcll)h RNEd, Cihéj S}ﬂlfer(;l@?ar% }Ilqag/e a controlled

present 1 nvention can be use r eval uation o

%ﬁEﬁB afh t@agggg%ﬁ)c{ % ﬁ%r g'vﬁ Hfie m g&?gtrdcﬁlrea t QS (i)tris gossible to

nedlc ne is er0| irmy f|x

15 @BhtrolGHE & ?5 6f %@%ﬁcl&ﬁg AUEN ?e%g {haf YO LY HEHERAER surﬁ&gartzy 8f the

structura
spheroid, preferably, less than 40 %, and more preferably, less than 30 %.

[0076]
In comparison with a conventional non-sticking type spheroid (e.g., a spheroid
formed in an agarose gel or a spheréid formed by causing a culture medium to flow inside
20 a flask), it is preferable that the spheroid sticking to a solid phase should have a cell
attachment factor, a cell attachment protein or a cellular skeleton protein to an
extracellular matrix strongly expressed. Examples of such cell attachment factor, cell
attachment protein and cellular skeleton protein are integrin, cadherin, and actin. Itis
known that all of those are closely related to cellular adhesion. A tissue or a tumor
25 inside a living organism has a factor/protein expressed to maintain the three-dimensional
structure, so that the spheroid having expressed such factor/protein maintains particularly

the characteristic of a tissue or a tumor inside a living organism.  The spheroid obtained



29 bi ochem cal change of a cell form ng the spheroid
is verified, thereby evaluating the safety of such a
substance. [0084] Next, the present invention will be
expl ained in detail through the follow ng 5 exanpl es,
but the present invention is not limted to the
exanples. [First Exanple] [0085] Transparent filns
(made by ZEON corporation: ZF14) conprised of

G uER HHRIgrse RO YERTon MY LS fAct8l/FAdRir é)@}ﬁ‘@s!s&d E’Bre strongly than a
tenperature (softening tenperature (Tg of 136 C, "and

OntaYioRa s F)nérGiﬁne%@§xﬁfess‘ﬂ(91 A gu&pﬁclﬁﬂbrotem can be checked
respective were used as a process target. [0086]

Q‘htfo'ugﬁ |rﬂﬂh%§?ﬁnﬁ§%&ﬁbcﬂ WP %&ﬂésﬁonﬂﬁl‘é_el‘pam(alftgo\dﬁebéﬁor lectine,

used for evaluations of fine noldin

Ur @ 111NN sRilRatA ﬁ{erb%h%gle&%dturs@ r&pridlely) with respect to

concavo-convex structure conprlsed of |1 nes and spaces

5 W8Nl ARPREih, REQERBorling, hmd BRI QT med on the process
target; and the other having a pattern which can

trh fer regul ar hexagonal honeyconb structures (an
inverted pattern of honeyconb structures), were used.

The @t.bteéh\qﬁ)g@ (RLenhn BE %Q%uredr" Wi iRe ol ihBth8d

square s having a transterable area o nn1by 50

gm g%h%ﬂll})%?gd%ren%{hléﬂ ﬁ)?mgfa Ez)llﬂs@oﬂdrigﬁ%dj #%ce@e@ \%@San5§teﬁm:1al active

an area of € concavo-convex

gEM‘Ur lt'ﬁeelll&ocﬁﬁﬁus%%dceﬂft bl B&So1¢QN, gﬁkﬁlsﬁaﬂgﬁ@éd glo@km% with BSA

ncavo- convex depth o 1tm an el ght ki nds

10 g%@@@e Ig%m:ggllﬁﬁ% VO &Qc{l?#g% aavuggé]gintgfsgé%mgr mcoﬁlbﬁheﬁ]wiﬂ] an

m rrm

ra?lﬁ%\%gﬁ h?ﬁ%&ﬂ% é)}_:ﬁﬁe lhﬁnﬁ%%{m el ] ﬁ%d{frﬁs b@lqblﬂeéi W’l@, a"geg(;rl?iarv

nm a el ght o the e was

&ﬂﬁ&? elFBeg}%d %n% ?{B%#é? s s?%ncc%: ?}Fg ﬂ%ﬁ%}s(%ghs%\%‘gfs Qg(? E)Hrgn%beled material
I(llé (rj](gecteci B qEshifun gty Aadsuflh@i&Rer 1 ncluding the
[0078]

15 The spheroid obtained through the present invention realizes the same environments
as those of a tumor or a tissue, such as a lack of oxygen and a lack of nutrition. This can
be confirmed by checking the high expression (expression of greater than or equal to 1.5
times than monolayer culture in a protein amount, preferably, greater than or equal to 2
times) of a protein (e.g., an HIF-1a protein) which is expressed in a condition of lacking

20 oxygen, and a phenomenon which can be observed in a condition of lacking nutrition (e.g.,
enhancement of phosphorylation of AMPK or the like: enhancement of greater than or
equal to 1.5 times than monolayer culture, preferably, greater than or equal to twice, more
preferably, greater than or equal to 2.5 times in the case of phosphorylation of AMPK).
A person skilled in the art can appropriately observe those phenomena through western

25 blotting using specific coupling pairs for respective phenomena (antibody, receptor and

the like), immunostaining, and the like.

[0079]



25 width was 2.51.1.m. [0087] The process target was
pl aced on a silicon substrate, heated to a gl ass
transition 30 tenperature (sgftening tenperature
(Tg)) + 25 C (161 C), and a die heated to the glass
transition tenperature (softening tenperature (Tg)) +
25 C (161 C) was pressed against the filmsurface at a
speed of 5 | Am second, and when a | oad sensor attached

to tihge kARl obﬁ?neg'tﬁroﬁ R sdmOAvNLORLRS ﬁﬁhﬁfac@%@ltﬂs explained
Fe

1.5 MPa), the die and t process target were 5 hel

a‘BBveGQAQi b%%@dﬂﬁfr s@tteeﬁlhébf b BRicide0088ht is, a chEhﬁéa@@uEsﬁfnce a
inregard to the filmhaving the thickness of 40 [tm

"fﬂédl&né GPth@'ilﬁ@ Md‘ae@fo thB §pl’§é:'r(§id"f@§11\kﬁi?éd S ARSEM Ll tubd Base or the
I mwas cooled to the g ass transition tenperature

(c§9 Eﬁﬁ“e RAsskE HFP@ E@Eéhrn?g dahDe)perfoftedod G2 ¥hich ARdsdid &fect against

the cooling, the die was rel'eased 10 fromthe film

5 Lhenspesds e skgerudﬂ second. Wen the filmwas observed
t hrough a scanni ng el ectron m croscope (SEM, a

gbgrn of a uniform and good concavo-convex structure
(l'inées and spaces or a honeyconb structure) having no

el onggt Eﬂfér(ﬁ? dr iR rp?@s%hﬂ lﬂger}’é@)ﬁ chh B8 ﬁge%rff)legilﬂfefénhgﬁn%the malignancy
entire transter area is a p ane Otograp

(df%g i fes & atTiRp 1sPQYY§srue pi&g gpa Hrﬂ@rﬁ)le&fob?alﬁédaf?&fl an Mar% orgamsm is

pattern conprised of honeyconb structures, and FIG

ﬁh&dq dqu{oaé%b (:émgiﬂﬂ fct}?ecg?‘Bbvﬂpab‘?l?t eva?%@&i Jdrfﬁ%t%%péocess of

ereo Oﬂ]&ﬂ o Ilque rection

10 Q:%H%%nyﬂqrs rt&rg {3 btegorjhg he s@b&}oﬁ?’f‘ &HQ I%E@lt& S?W oF the

€ pressure I € was

fcgﬂ,%g@;%ag;az@%bﬁ A i o

ﬂ?@ﬂ) @fter the cooling, the die 20 was rel eased
fro e filmat the speed of 10p, m second. Wen it

bserved through the scanning electron m croscope
W@iﬁﬁ, a uni form and good pattern of honeyconb

U534 R PR 10 LG8 30980061 T e
15 al%l‘?i ?s”@ﬁ%l?t;?érrg%;?m 6r@&ng§ é‘ftﬁ)&n 19@ eggygﬁ 5111:1% %(9‘99:& fidnTE 11 obtained
0
N AR —

g%%}’%gt%/a e@%@nﬂﬁ%ﬁ aBln?%Il %egcﬁ}fé Qgreﬁn{em, ‘t"ljferl]@o%ﬁusmg Re %He%ﬁ for
maintaining and reproduction of the function of the corresponding tissue.
[0082]

20 The spheroid of the present invention can be used for food function evaluation.
That is, a functional food or an active ingredient in a food is added to the spheroid firmly
fixed to the cell culture base or the cell culture vessel, and screening can be performed on
one which has some effect against a cell forming the spheroid.

[0083]

25 Further, the spheroid of the present invention can be used for evaluation of the

safety of a food or a medicine. That is, a food or a medicine is added to the spheroid

firmly fixed to the cell culture base or the cell culture vessel, and the structural and



10

15

20

25

31 to surface roughening by conventional bl asting,
thereby formng a fil mhaving concavities and
convexities. [Third Exanpl e] 7p0091] 5The surface of a
pol ystyrene- made pl ate having a thickness of 4011m was
subj ected to surface rougheni ng by conventi onal corona
di scharging, thereby formng a fil mhaving concavities
and convexities. [Fourth Exanple] The structure for

Wddhemidal taBgé BONBYCRHMRrEtthe! §;§Héf-<ﬁ31 iRfeaCthercBf el dludtih@ the
first exanple 10 and having a thickness of 40 wn was

cggfet}lé)fssac§h§@b5@jncg 5 cmby 1.5 cm and the cut-out

pi ece was fixed inside a Petri dish having a dianeter
9Hog5 cm by thermal adhesion, thereby producing the
cell "cul ture vessel of the present invention [Fifth

Exanmplegq t}{qugs%}lt 1%5&1tf0|ﬂ%ﬂ%@xﬁl%tﬂed $i Béhil tidch B lf(Llﬁ)wmg

orlglnatlng roma hurranglorra were inoculated in the

%%Jnﬁrey'ﬂuwh%ﬁ\f@&ﬁﬁhvaruomsn n&sigto 'tlﬁleV@éaHg% pr epar ed

int fourth exanple together wth T an a- MEM
qph&qﬁgnéﬁglun1(contalnlng 10 % fetal bovine serum 20
mmol/ 1 HEPES, 8 mmol/ 1 sodi um hydrogen car bonat e,
units/1 penicillin, and 0.03 g/1 streptonycin).
his"was cultivated for seven days under atnospheres

of 3i"raqsﬁd§gnt%1hﬁ%%qa&cgy e %Jr%@mpéo c&8f E}l'c@(%leﬁn

out on t third day and the sixth day), t hen
::p% RerQindvies di %&E %QSlﬁ@f?{%anleﬁturé%)ofteﬁﬁ tté]ﬁﬁerﬁtlﬂ?e (Tg)) of 136 °C, and
tructure wWith a spheroid present nventlon was

fh@(/i'ﬁ@‘ilhlci&g%]of 40 um and 100 pum, respectively, were used as a process target.
[0086]

A fine molding device (VX-2000N-US) made by SCIVAX is used for evaluations of
fine moldings. Two kinds of dies: one having a pattern which can transfer a
concavo-convex structure comprised of lines and spaces when transfer process is
performed on the process target; and the other having a pattern which can transfer regular
hexagonal honeycomb structures (an inverted pattern of honeycomb structures), were
used. The dies were made of nickel, and were formed in a square shape having a
transferable area of 50 mm by 50 mm (the external size of the individual die was 55 mm
by 55 mm) and an area of 2500 mm”. The concavo-convex structure comprised of lines
and spaces had a concavo-convex depth of 1 um, and had eight kinds of areas having
concavo-convex widths of 10 um, 5 um, 4 um, 3 um, 2 um, 1 um, 700 nm, and 500 nm,
respectively. The honeycomb structure had a line width of 250 nm, and the height of the
line was 380 nm (aspect ratio: about 1.5), and the minimum internal diameter of one unit
structure (hexagon) was 2 um (i.e., the maximum external diameter including the line
width was 2.5 um).
[0087]

The process target was placed on a silicon substrate, heated to a glass transition



In regard to the spheroid fornmed in this fashion, the
expression level of an HHF-1 a 25 protein (anti H F-1
rabbit pol yclonal antibody wag used: nade by santa
cruz biotech, co., Itd.) and phosphorylati on of AMPK
(anti AWPK rabbit polyclonal antibody: made by cel
signaling technol ogy, co., Itd.) were confirned
through the western blotting nmethod after 32 seven

d%ﬁerﬁfu@sbﬂ&lﬁﬁwwﬂﬂe ‘PT B W Asi 2@t6PRC),ARd @ die heated to the glass
conparative exanple, a cell inoculated at the

SAREItE6R kdmpteqtaiet (Yofteniri t@ﬂwﬁﬁiré } + pOlPE St §T BDEwaBStessed against
culture dish and cultivated by culture replacenment was

YBEHIm Jiteack @B 4 kfecl B S haWecbRd, Bh@whta a 166E RnédtaltadRe to the top of
western blotting nmethod was executed by the follow ng

NRE fiedeachid 8300 10 (Se&ftd: ABAR rle§h/§’a¥\’?1§)e ae %ﬁ@f}{éﬁﬁ‘o&@s et were

l'ig of a total protein extracted ma cultivated
5 aRld forbdhsRoRdeaasd 1@@l (ATTO nade pol yacryl am de gel
c pagel ). After the el ectrophoresis, the protein was
tipgggferred to a PVDF film (ATTO nade clear blot P
flln) with a blotting buffer liquid (20
M3 Rk oVEEd g We%ﬂm%awmghﬁ@@ﬁokngﬁ 3-48)em, %lfkﬁﬁ:‘?h@ Bressure of

was perfornmed on the PVDF filmsubjected to transfer

VM)@ Hiedva’ KBRYoh R, (RGN AQoblddSo 1555 }énMxN@@H&raluréo

Tween (registered trademark) 20, pH

' Ekﬁ%é*ﬂﬁ{g' oM E‘@ﬁ;r@(ﬂ‘é)) edeogtoh or), ‘AH@aﬁ'@r%e tdblg LEBSMNBRTreleased
solutlon contalnlng a first antibody. The target was

10 S$Hrh el BRE donCdRamE£h O'\ﬂxﬁl%e@on-ﬁBS-Wﬁé?ll L FOH wa@R8serded through a
subj ected to incubation in a solution containing a

%@Wlé(ct%tmf‘%%xoﬁec{'SE@E}S? gﬁ’t%rm of'h hﬁﬁorﬁpﬁr{d &dofbhdavo-convex

cl eaned, the target was cted by a chem I'um nescent

TRLARE ((1 chg ﬁ[@?ﬁé@%‘r H%Gfr??’% ) l ﬁzture?%a{'lgg ﬁé]elo tgat Cﬁnt and no peeling

becones ear fromthe he ctltiva
S\%Qf ‘ﬂkférrggﬁ) fhe THER tﬁahE'Pe} Za ChAIRGLE F gisd'hb ‘f)h&tg fph '(1%5 fication
|n3| ['Tving organlsn1than a nonol ayer cel F Becau

glv%?':ll O??gdr)] gr&@; JiE %ﬁ@ﬁe?r'eg 'f)a{]@r}{ %hmgflﬁé?ﬂrfgﬂtolﬁg%%gﬁ %k?es and FIG.
15 ' 4SIS %@mﬁ&gﬁag)h 6%'3%1’?&% otv\!%?t SOtOB %n&:@f‘fﬁ% fofl rrgpit e cﬂﬁgue direction.

ent I nvention i s use
qgggﬁen1cal tol erance, drug toxicity, and the I|iKke.

For the spheroid forned as expl ai ned above,

acti gy th({-: Q{Egpﬂa?hd\/\ﬁrr@gﬂﬁﬁéﬂ{egﬁm hgnﬁﬁﬁﬁ&ﬁl&@%rgf 19b um, while the

actin filanents Wwere-carried out ow ng

neegggn%r?f tlll %:’wagk‘e: lc%h ﬁit t‘ﬁe?‘ﬁ%‘ wavsy%gol\é@%? gtljé@s ?rgn%%érg

teen mnu

’EB&gﬁéﬂ@gggﬁ(‘gﬁ‘& gg&;g@gﬁe% M G]. W)teﬂld RS T th'él%glahngd the die

|fte nm nates usin

20 -I;)[/As rgl%%% Q‘{%{ ﬁ}% fil 1&@5}%@?@ M’Jt rﬁ/s%(}nla P%enl}?%ﬁs olﬁs%rv&d through

Irty mnuesusn

i ] gle%fgawp%?ﬁ%@a% B oD orsco
%grﬂ?tureg%av&nﬁ Jo P Cng(ﬁ)trl](gn %rﬁinrgo eppeteﬂx 4 gvaél' trg{%s SA/ Pg ﬁ-éfe?nrtlré) {}gnsferrmg

area. FIG. 5 is a plane photograph (magnification power: 10000 times) after the transfer,
and FIG. 6 is a photograph (magnification power: 20000 times) from an oblique direction.
25 [Second Example]

[0090]

The surface of a polystyrene-made plate having a thickness of 3 mm was subjected



the target was subjected to incubation in 1 Ag/m
Al exaFl our 488/0.1 % BSA/ PBS for one hour, and then
washed four tinmes with PBS. Rijnally, the target was
encl osed by 5 glycerol/PBS, and observed through a
fluorescence mcroscope. As a result, it is possible
to confirmthe increnent of actin filanments. [0096] In
the preparation of the structure with a spheroid of
116 SurlPAc8 $6Whehiny & tebAMbntibhA biksBhg, NBerby foein@RCy/ iR HavifiEconcavities
spheroid formation rate were neasured. The result is
SReWnRitles. FI G 14. [ 0097] The plating efficiency
was calculated as a rate (% of a nunmber of col onies
OB Expfpleyni t area after three days had passed from
the beginning of cultivation relative to a nunber of
Geddig i nocul ated per unit area. The spheroid formation
rate was calculated as 15 a rate (%9 of a nunber of
5 spherrgé Qe fdce B YoRSH rdtihaRi e AhVIRE a HAVIERsESH4D) AGvas subjected
passed fromthe béginning of cultivation relative to a
Ry Ghelce (PI)u%l%hiln]@; bly REAUNALRA BRIna Uchardln@theteBl ¥éithing a film having
Exanpl e] [0098 t housand cel|l strarn SQO0B cells

QbhAViakiapg cbhveiRs human head and neck portion 20 were
inoculated in the cell culture vessel of the present

Irpy&H EmAEepared in the fourth exanple together with
i m of an a-MEM cul ture medium (containing 10 %fetal

i |
B b e B, et e P it ot

10 $hd hatihg REHABMELOIF 40T SvalRS OU ditd/@t 18 chdy BEVANafAKS cut-out
under atnospheres of 37 C and 2 % CO2 (nedium
r . . I . .
R R R g e L e p R hesion

Eﬁ&e%}i@bduae IHE%EIIED&?%&%@HHF%EEEJMﬂnéﬁﬁ&{."i d of the

pres I nventi on was formed. vent h Exanpl e]
[Fifth Example]
[0092]
15 A thousand cell strain U251 cells originating from a human glioma were inoculated

in the cell culture vessel of the present invention prepared in the fourth example together

with 2 ml of an a-MEM culture medium (containing 10 % fetal bovine serum, 20 mmol/1

HEPES, 8 mmol/1 sodium hydrogen carbonate, 42000 units/1 penicillin, and 0.03 g/1

streptomycin). This was cultivated for seven days under atmospheres of 37 °C and 2 %
20 CO; (medium replacement was carried out on the third day and the sixth day), and then a

spheroid was formed (see FIG. 12), so that the structure with a spheroid of the present

invention was formed.

[0093]

In regard to the spheroid formed in this fashion, the expression level of an HIF-1a

25 protein (anti HIF-1 rabbit polyclonal antibody was used: made by santa cruz biotech, co.,

1td.) and phosphorylation of AMPK (anti AMPK rabbit polyclonal antibody: made by cell

signaling technology, co., Itd.) were confirmed through the western blotting method after



34 [ 0099] A thousand cell strain SW80 cells
originating froma human col on cancer were inocul ated
in the cell culture vessel ofjyothe present invention
prepared in the fourth exanple together with 2 m of
an a- VEM cul ture nmedium (containing 10 % fetal bovine
5 serum 20 mmpl/1 HEPES, 8 mmpl/ 1 sodi um hydrogen
carbonate. 42000 units/1 penicillin. and 0.03 g/1
skveRnia@sethe bdglhsing@s cltildtionat &d af Rinpaciies edasle, a U251 cell
under atnospheres of 37 C and 2 % CO2 (medi um
IRuBLQIR Mhe ¥Rk @ldehgt i8latcoflertibRaltpolyse, relymadidedltige dish and
sixth day), and then a spheroid was fornmed (see FIG
L6Miva®a biyhattutelepladempt Wasudd! h Tae sl idhdwafin FNE. 13. Note that
present invention was formed. 10 [Ei ghth Exanpl e]
(8L R6dtern blotfng ARtv@ARthseRbdutéd tyadhd f6ilddng &lettfod.  First,
originating froma human col on cancer were inocul ated

5 lefectrbphdiedid wasipdriorRied ©8 26ugaif attbal prio6sieettracteddrinh @Rultivated cell
prepared in the fourth exanple together with 2 m of
afitiea MlebAst belt(ATT OvRATS Polysaplagiidd fid c PAgdl.f eAadr thovlett€ophoresis,
15 serum go mol/1 HEPES, 8 nmol/ 1 sodi um hydrogen
QR PRRA Ras ARG rddnb b VIDP &th ¢AINTOImadnéle} Hist Wfifln) with a blotting

streptomycin). This was cultivated for seven days

aeker 1igliPEPRGIGS cb/23MNET MHC R200 R HaRBIdbHB.0).  Blocking was

repl acenent was carried out on the third day and the

?eﬁbhnéiwﬁ the VDI MR sébjSibEb A sRasithareB{saB S @0 mM

7), so that the structure with a spheroid of the

10 PIr2SI8QY /0l VN AQID. VBST Ve B&hist€d krbidh ik FX@ Ml €D), and incubation
[0101] The structure for cell culture (lI'ines and

SPRC8FIedRuP 3 GRE hbtl thRe Jol BSA/ TBSARIRicARGnRAMMAS fisst antibody.
t hi ckness of 401AMwas cut to a size of 1.5 cmby 1.5

ClRe tA36: WhSsuEtic ANt cIRin8E X/ithBSTBS K 86luiidls laHe isisuBREfel to incubation
di sh having a diareter of 3.5 cm by thernmal adhesion,

NG ERYi0R PohiRRR!d RorldaR, &RIbbdF FIrloHE Bolie's Yeter QhrticRBtly cleaned,

present 1 nvention. [Tent'h Exanple] [0102] 35

the target was detected by a chemiluminescent method (GL/Amersham-made ECLplus).
15 [0094]

It becomes clear from the result that the cultivated spheroid has a much similar
characteristic to a tissue inside a living organism than a monolayer cell because it has a
larger expression level of an HIF-1a protein than a monolayer cell and the phosphrylation
of AMPK is enhanced. This means that the spheroid obtained through the present

20 invention is useful for tests of chemical tolerance, drug toxicity, and the like.
[0095]

For the spheroid formed as explained above, actin filaments were measured. The
measurement of actin filaments were carried out by the following method. First, a
cultivated cell was washed twice with PBS. The cell was fixed for fifteen minutes using

25 3 % Folmaldehyde/PBS, and washed twice with PBS. Next, the cell was processed for

fifteen minutes using 0.1 % TritonX-100/PBS, and washed twice with PBS. Next, it was

subjected to blocking for thirty minutes using 1 % BSA/PBS, and washed twice with PBS.
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A thousand normal hepatic cell strains were inocul ated
in the cell culture vessel of the present invention
prepared in the ninth exanpl gstogether with 2 m of an
a- VEM cul ture medi um (containing 10 %fetal bovine
serum 20 mmol/1 HEPES, 8 mmol/1 sodi um hydrogen
carbonate, 42000 units/1 penicillin, and 0.03 g/1
streptomycin). This 5 was cultivated for eight hours

NG th@iafRs RS ke ed¥éd Binlubafieh s PR anfbubd8dtindmonoclonal

spheroi d havi ng pseudopods was forned on the structure

faRtib6RYd.1 94 BSUTERS F&t Hadholi) ah € BRA abiRedi thRe SRS MALIOPBS.  Next,
formed as expl ai ned above, the girth of the spheroid

aRdiargd @s BeHTREEd @finABBHSPRODS s/ AATATEGFRSR l4881/Ot1h‘§<‘> BSA/PBS for one

spheroi d weré neasured, and then a nunber 10
HRGH ARRALS W RHEDRALA ks AR WBSCTFiky! tﬂeeaggtnhm{sleku&ecpﬁy

the'girth. The result is shown in tabl

[ f’(]l/P[B@Qh@ol;der\leH@ﬁroM!l% huérl:séalcé\hﬁ'i@%coﬁé P&@&'%@Q@d&s
unber/Am) 0.5 1.690 0.7 1.090 1.0 0.719

possible to confirm the increment of actin filaments.
[0096]

In the preparation of the structure with a spheroid of the present invention, the
plating efficiency and the spheroid formation rate were measured. The result is shown
in FIG. 14.

[0097]

The plating efficiency was calculated as a rate (%) of a number of colonies formed
per unit area after three days had passed from the beginning of cultivation relative to a
number of cells inoculated per unit area. The spheroid formation rate was calculated as
a rate (%) of a number bf spheroids formed per unit area after seven days had passed from
the beginning of cultivation relative to a number of cells inoculated per unit area.

[Sixth Example]
[0098]

A thousand cell strain SQ20B cells originating from a human head and neck portion
were inoculated in the cell culture vessel of the present invention prepared in the fourth
example together with 2 ml of an a-MEM culture medium (containing 10 % fetal bovine
serum, 20 mmol/1 HEPES, 8 mmol/l sodium hydrogen carbonate, 42000 units/1
penicillin, and 0.03 g/1 streptomycin). This was cultivated for seven days under
atmospheres of 37 °C and 2 % CO; (medium replacement was carried out on the third day
and the sixth day), and then a spheroid was formed (see FIG. 15), so that the structure
with a spheroid of the present invention was formed.

[Seventh Example]
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3.0 0.137 4.0 0.079 5.0 0.076 10.0 0.023 [0105] 151t
beconmes clear fromthe result that the nunber of
pseudopods of the spheroid rapidly increases when the
concavo-convex width of the lines and spaces becones

| ess than or equal to 3 pm 36 CLAIMS 1. A structure
for cell culture conprising:

[0099]

A thousand cell strain SW480 cells originating from a human colon cancer were
inoculated in the cell culture vessel of the present invention prepared in the fourth
example together with 2 ml of an a-MEM culture medium (containing 10 % fetal bovine
serum, 20 mmol/1 HEPES, 8 mmol/1 sodium hydrogen carbonate, 42000 units/1
penicillin, and 0.03 g/1 streptomycin). This was cultivated for seven days under
atmospheres of 37 °C and 2 % CO; (medium replacement was carried out on the third day
and the sixth day), and then a spheroid was formed (see FIG. 16), so that the structure
with a spheroid of the present invention was formed.

[Eighth Example]
[0100]

A thousand cell strain HT29 cells originating from a human colon cancer were
inoculated in the cell culture vessel of the present invention prepared in the fourth
example together with 2 ml of an a-MEM culture medium (containing 10 % fetal bovine
serum, 20 mmol/l HEPES, 8 mmol/1 sodium hydrogen carbonate, 42000 units/1
penicillin, and 0.03 g/1 streptomycin). This was cultivated for seven days under
atmospheres of 37 °C and 2 % CO, (medium replacement was carried out on the third day
and the sixth day), and then a spheroid was formed (see FIG. 17), so that the structure
with a spheroid of the present invention was formed.

[Ninth Example]
[0101]

The structure for cell culture (lines and spaces) produced in the first example and
having a thickness of 40 um was cut to a size of 1.5 cm by 1.5 cm, and the cut-out piece
was fixed inside a Petri dish having a diameter of 3.5 cm by thermal adhesion, thereby
preparing the cell culture vessel of the present invention.

[Tenth Example]

[0102]



a concavo-convex structure having a plurality of
successive unit structures each 5 fornmed in a

pol ygonal shape in a planar djsrection and having a
m nimuminternal dianeter of |ess than or equal to 3
[tm wherein a wi dth between adjoi ning unit
structures is less than or equal to 3 tm a
concavo-convex depth is greater than or equal to 10

nm  anfotddfd GEREAWepLRMER%trihE WetdihBcIABE In AP Sel@ulfure vessel of
cell adherence surface. 10 2. The structure for cel

Qhé prekent avedtich p@pdred &l @k Minth ekenplgdgetheedithR mlk ofl @as-MEM
any one of polystyrene, polyinide, an acrylic resin, a
shReh&fibf(banadinkhernprhiasivide se/sh, 20 b PEPESXB @8nol/1
a glass, a silica glass, and silicon. 15 3. The

Shawet b dRodPrcafRinhte CAR000LAItFE peRidil NG ah® 0933l Mstkeptomycin).  This
wherei n the concavo-convex structure is fornmed by a

5 RaRQuitiRfddThr $igktHdRAkQ8er atthosgHE@esfBICTUWNA HRrCOLhAd then a
culture according to claiml1, wherein the

GBRGBNOS ARV udIpolE VN Bringd bR IR uLfréfor 8QVE@Hure.
pol ygonal shape in the planar direction. 20 5. The
bremture for cell culture according to claiml,

wher éi n the concavo-convex structure is formed in a

uni t $Edpbifelto i WAL fotmad¥s Saifdd oveaHE AirthidTite@heroid and
a regular square, and a regul ar hexagon and the

GRO @ Ber I PYEM0pEdsUBEE Earbdnd BOEHIRPIA vRRIMEMNUEQT, Bhdfhen a number
6. The structure for cell culture according to claim1,
10 bﬁlpg&dt)?wgqqumeeﬁl@gmnl peR uSi RGN @) dfShd 8%, T BB result is
or equal to 1mm 3 7. The structure for cel
GHLWHE S taBRCOL I g 19 claim 1, wherein the cell has a
maxi mum i nternal dianeter of |ess than or equal to 3
%OH%QG structure for cell culture according to claim
1, ing forned to have a larger 5 area in the planar
dirggetijon than an area of a bottomsurface of a vesse
in which a cell is cultivated 9. _The structure for

deéh¢ Wodiht(ume accor di ng Numbsr af Rsebdopysis iyumberiem) 1 o
leye a | arger area in|tihgopl anar direction than an
g ea of a bottomsurfagegopf a nultiwell plate. 10
1.0 0.719
2.0 0.232
3.0 0.137
4.0 0.079
5.0 0.076
10.0 0.023
[0105]
15 It becomes clear from the result that the number of pseudopods of the spheroid

rapidly increases when the concavo-convex width of the lines and spaces becomes less

than or equal to 3 um.



10. A nmethod of manufacturing a structure for cel

cul ture having a concavo-convex structure which
functions as a cell adherencggsurface, the nethod
conpri si ng: form ng the concavo-convex structure
having a plurality of successive unit structures each
formed in a pol ygonal shape in a planar direction and
having a mininmum 15 internal dianmeter of |ess than or
equal to 3 [tm wherein @ Ak h bet ween adj oi ni ng
unit structures is less than or equal to 3 [tm a
concavo-convex depth is greater than or equal to 10
nm 11. The method according to claim 10, wherein

tihe P!@ﬁﬁﬁﬁeRﬁkSEEMhﬁeE&hﬂﬁﬁngf at |east 20 any one of
pol ystyrene, polyimde, an acrylic resin, a

cycl @ebgdavh-cBAR&ttubRFRRARSE blﬁrdll%sbﬂ"suc@ésbﬁ% OHs@Xdt6kes each
a glass, a silica glass, and silicon. 12. The nethod

5 F6ER ARG AR ophdhEpela PRk QirBetfdA@NRMACIAE & hiliB&h ihtSrnal
formed in a tfilmlike shape which is |ess than or

Qﬂéiﬂétextmbm;n?&eq&a to Bhen,Widieidl according to claim
10, wherein the process target is fornmed to have a

largg Rmét'heb‘étw&n%dﬁinﬂﬁé finidld bt'i&‘&&ﬂe?& 16RaRarAdt Alifao gfun@ a
bottom surface of"a nultiwell plate. 38 14.

Soh&HRbWos vl @é’ﬂ)tl@ls%%h%r(?héj) oreQURIth 30 M, and the c%ncavo -convex
structure for cell culture having a concavo-convex

StriibakfuBctfHIRS h%@l@a&fer&c@ls&&rf@e' ty of successive unit
structures each fornmed in a polygonal shape in a

jopl anar 5 direction and having a m ni numinterna
di aneter of |less than or equal to 3 pm wherein a

w dt Fhbetyeee f@xdde‘ﬂ'dﬂltﬂﬂz ABorHinglth URtHNEBeihs fdrRRa of BARast any one
or equal to 3 [tm a concavo-convex depth is greater

?Blg@ r&f&uﬁély ﬁlﬂdé%n%@?yh@qgsu? @%g@%@%ﬁ%a@&f%@?fnoplastlc resin,

ure f ctions as "a cel herence surface; d a

f|xe%ﬂhh)&&Jg%ﬂmg%f@n%f%&£q£h%h%ogor cell culture and

ereon e structure with a spheroid
according to claim 14,

15 3.  The structure for cell culture according to claim 1, wherein the concavo-convex

structure is formed by a nano imprint technology.

4.  The structure for cell culture according to claim 1, wherein the concavo-convex
structure is formed in a regular polygonal shape in the plénar direction.

20
5. The structure for cell culture according to claim 1, wherein the concavo-convex
structure is formed in a unit structure which is any one of a regular triangle, a regular

square, and a regular hexagon and the concavo-convex structure is isotropic and uniform

25 6.  The structure for cell culture according to claim 1, being formed in a film-like shape

which is less than or equal to 1mm.
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a spheroid fixed on the concavo-convex structure, the
spheroid being fornmed froma cell having pseudopods, a
nunber of pseudopods per unity7l ength of a girth being
greater than or equal to 0.1 pseudopod/vm 15 16. The
structure with a spheroid according to claim 14,
wherein the spheroid is cultivated froma cancer cell
17. The structure with a spheroid according to claim
A, whekRhdule16r &MNRItQlethcbARing 18 khem 30whbBin @e déIRARE Lhaximum
thereof is greater than or equal to 10 p.m 18. A
MelehRddiamemrobfcacthdnbnequral 3 et ure Wi th a spheroid,
conprising: inoculating and cultivating a cell on a
structure for cell culture having a concavo-convex
structure conprised of a plurality of successive unit

H. I UGhe k@Sc1®RTHr 2B duRLARLcoing tBelatfaNBéing RARRA M have a larger
pl anar direction and having a m ni muminterna

Cia!r@dniﬁttl?er ;t)lglfnarld‘?&@tlémgn 2 a@F ¥Rk bb®or? shitfdBe O‘Mﬁ(%%el"me\»hlch acell is
dth ween adjoining unit structures is |less than

thgg&@[ to 3 ' AM a concavo-convex 39 depth is
greater than or equal to 10 nm and the concavo-convex
structure functions as a cell adherence surface; and
formng a spheroid. 5 19. A cell culture vessel for

aul t tm@fsﬂrmu@ f6&ddil cultiR A¢esrafly 16 CIRA 1S b&ig fmeH k&I BAV Llarger
for cell culture according toclaim1. 20. A vesse

V&réﬂn@h@ﬂgﬁaﬁ%r@ctl&f)ﬂﬂpﬁ hl§ hl@g of @b6&brh seAdeWra nYRESEN plate.
accor |ngtoca|m 9;
10. A method of manufacturing a structure for cell culture having a concavo-convex
structure which functions as a cell adherence surface, the method comprising:

forming the concavo-convex structure having a plurality of successive unit
structures each formed in a polygonal shape in a planar direction and having a minimum
internal diameter of less than or equal to 3 um, wherein

a width between adjoining unit structures is less than or equal to 3 um, a

concavo-convex depth is greater than or equal to 10 nm.

11. The method according to claim 10, wherein the process target is formed of at least
any one of polystyrene, polyimide, an acrylic resin, a cycloolefin-based thermoplastic

resin, aluminum oxide, a glass, a silica glass, and silicon.

12. The method according to claim 10, wherein the process target is formed in a

film-like shape which is less than or equal to 1mm.

13. The method according to claim 10, wherein the process target is formed to have a

larger area in a planar direction than an area of a bottom surface of a multiwell plate.
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10a spheroid cultivated in the cell culture vessel and
fixed thereto.

38

14. A structure with a spheroid, comprising:

a structure for cell culture having a concavo-convex structure comprised of a
plurality of successive unit structures each formed in a polygonal shape in a planar
direction and having a minimum internal diameter of less than or equal to 3 um, wherein
a width between adjoining unit structures is less than or equal to 3 um, a concavo-convex
depth is greater than or equal to 10 nm, and the concavo-convex structure functions as a
cell adherence surface; and

a spheroid formed on the structure for cell culture and fixed thereon.

15. The structure with a spheroid according to claim 14,
a spheroid fixed on the concavo-convex structure, the spheroid being formed from a
cell having pseudopods, a number of pseudopods per unit length of a girth being greater

than or equal to 0.1 pseudopod/um.

16. The structure with a spheroid according to claim 14, wherein the spheroid is

cultivated from a cancer cell.

17. The structure with a spheroid according to claim 14, wherein the spheroid has a size

that a diameter thereof is greater than or equal to 10 um.

18. A method of manufacturing a structure with a spheroid, comprising:

inoculating and cultivating a cell on a structure for cell culture having a
concavo-convex structure comprised of a plurality of successive unit structures each
formed in a polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um, wherein

a width between adjoining unit structures is less than or equal to 3 um, a concavo-convex
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depth is greater than or equal to 10 nm, and the concavo-convex structure functions as a

cell adherence surface; and

19.

20.

forming a spheroid.

A cell culture vessel for cultivating a cell, the vessel comprising:

a structure for cell culture according to claim]1.

A vessel with a spheroid, comprising:
a cell culture vessel according to claim 19; and

a spheroid cultivated in the cell culture vessel and fixed thereto.



