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1 DESCRIPTION CELL CULTURE STRUCTURE, CELL CULTURE
VESSEL, STRUCTURE WITH SPHEROID, VESSEL WITH SPHEROID,
AND 5 MANUFACTURING METHODS THEREOF Technical Field

[0001] The present invention relates to alcell culture structure, a cell
culture vessel, a 10 structure with spheroid, a vessel with spheroid, and
manufacturing methods thereof. Background Art [0002] Nowadays, cells
cultivated through cell culture techniques are used as simulators for 15
the pharmacological activity evaILBﬁ%r(Fegp?ﬂgﬁi@ines or toxicity tests
thereof in development of drug discovery. [0003] However, because cells
cultivated through the conventional cell culture techniques are monolayer

cells widespggad ip- g iWerRINEARIOPAGECHY. It (3 AFiGWEY pRAYtute
20 a three-dimensional tissue which is equivalent to the interior of a
biologicad PRjectrere itViF HiffpHE ROTRINVERISESPRUiTiE RIPEiRO3E Bl
in a body has for a long time. As a result, there is a problem that the
precision of a simulaiaMNEaRCT bR ESCUMBTIOONYH TTHREQIENtly,
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! BEttbra!dlifidce, agglutinates and splits
w ingle cells at the bottom 2 surface to cultivate a spheroid (see patent
iterature 1), and a technology that makes a dew

The present invention relates to a cell culture structure, a cell culture vessel, a

structure with spheroid, a vessel with spheroid, and manufacturing methods thereof.

Background Art
[0002]

Nowadays, cells cultivated through cell culture techniques are used as simulators for
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
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
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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condensation of water on the surface of a cast liquid of a predetermined
polymer mixture, and evaporates fine water droplets caused by the dew
condensation to cultivate a spheroid on a honeycomb structure (see
patent literature 2). 5 [0005] [Patent Literature 1] Japanese Patent
Application Laid-Open Publication No. H6-327462 (paragraph 0016, and
FIG. 1) [Patent Literature 2] Japanese Patent Application Laid-Open

Publication 2002-335949 (page 3,.and FIG. 1) 10 Disclosure of
MG OMCEIOEE A TIPS ?Fﬂt&fm&ﬁﬁ&a Taeaéfmxi@% that makes a dew

acc rd|n tot efPrmer tlechn ther s no, fo thol%l ras |d 15
waler on t ymer mixture,

(é%rheerneftaed) %y cultivation, solt]h & he sp e

SR PR Oh At Rl GHEREUESS t&é) ﬁ%%@'@&%&é&%&%léﬁtﬁeaw a spheroid

media is replaced, the spheroid is lost fogether with the culture media, or

theawerk wioiaplasiiReutee seulpatenmediathrcomes troublesome, so that it is
difficult to maintain a good culture environment. Moreover, because a

[06aljity of cells are agglutinated to form a spheroid, even if the dynamic

stage 20 of a cancer cell is simulated, the behavior of a tumor broke up

and foteteay kriderabrie 1danttepeedt iRateniciogidedtihidaidniepanePubHeationdfo.

the ) her0|d are different in a preC|se sense, so that the precision of the
ﬁéﬁ gty Yoot TUrther, according to the latter technology,

mate Az e tor ahoneycomb sicture 25 ate miterl and ie size of v,
the h neycom re CAT econtrc}ﬂoedC premsefy, H%Inl ud“h@l gt

%69@35@398 htfgyge dﬁcﬁf’?ﬁa@ other than the honeycomb structure

having a circular shape in a planar direction. Moreover, it takes a very
long time to fabricate a 3

Disclosure of Invention
Problem to be Solved by the Invention
[0006]

However, according to the former technology, there is no foothold for a spheroid
generated by cultivation, so that the spheroid is hardly fixed to a cell culture structure 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
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honeycomb structure, takes a high cost, and is not proper for mass
production. Moreover, according to this technology, an evaluation of a cell
is possible even if a plurality of cells like liver cells work together, but this
technology does not suggest an evaluation of a simulation of a tumor
which is divided and formed from one cell in a 5 biological object like a
cancer cell. [0008] Accordingly, it is an object of the present invention to
rovide a cell culture structure, a cell culture vessel, a structure with
E%%’r‘éﬁ&}ba%%rfm}ﬁhe&%%ﬁﬁ&%hiéﬂd R BEPRFSIIBE SANRS I and
Materials. It is %nother obj{gec oflthe presenfuier&venti%;n 1qlt1% 5Brov.iﬁle

oreoyer, according to this4eéc Il(f Oﬁ?/ an cva 101 0T a C OfSl éevenifa
manufacturing methods of easily Manufacturing those items at short times

phckl 1ovCERstitdeRRE o SebANS, Bagh B Ahlemis[RAARS ey QoBC RN G 806st an

object, a cell culture structure of the present invention has a

041 GANONCHNY XS T WhESEr GARICAVO dhordanddiiscle 5o thaActell in a
equal to 3 um. [0010] Another cell culture structure of the present

mvkgicnl biasa Chaeaaoeconwkx structure, the concavo-convex structure
comprises a plurality of successive cells each 20 formed in a polygonal
EX¥8 in a planar direction and having a minimum internal diameter of
less than or. ec&fua! to 3 ,um. [0011] In this case, it is preferable that the

cell sShEEREIHE RS s ORIRE b BIsdISpesdnrerHen iR dte a f6H. aplgre

ref%-[rable thﬁlt tqf cell shquld aveam imH[m internal 2? di m%eé}jer of
a J

tructyre, a cell culture yessel, a structure €101 vessel wi eroid which
ess thah or equ S SURT IR pré?eré%lletsr?a & Width Batween oining

f5Ye SRHIHRE G %st,m&’ﬁl’?cﬂﬂ%'téﬁﬁs‘%mlt'Igﬁlﬂfﬁf&r '8‘5’}&%%!1% Unt inyention
culture structure should be formed in a film-like shape.’lt is preferable that
theerideulture ReiHbS f thods of easily manufacturing those items at short times and

at low cost.

Means for Solving the Problem
[0009]

To achieve the object, a cell culture structure of the present invention has a
concavo-convex structure whose concavo-convex width is less than or equal to 3 um.
[0010]

Another cell culture structure of the present invention has a concavo-convex
structure, the concavo-convex structure comprises a plurality of successive cells each
formed in a polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um.

[0011]

In this case, it is preferable that the cell should be formed in a hexagonal shape in
the planar direction. It is preferable that the cell should have a maximum internal
diameter of less than or equal to 3 um. It is preferable that a width between adjoining
cells should be less than or equal to 3 wm. It is preferable that the cell culture structure

should be formed in a film-like shape. It is preferable that the cell culture structure
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should be formed to have a larger area in the planar direction than an
area of a bottom surface of a vessel in which a cell is cultivated, e.g., the
area of the bottom surface of a multiwell plate. Further, it is preferable
that the cell culture structure should be farmed of at least any one of
polystyrene, polyimide, an acrylic resin, a cycloolefin-based 5
thermoplastic resin, aluminum oxide, a glass, a silica glass, and silicon.

[0012] A method of manufacturing a cell culture structure of the present
ﬁ%‘)&ﬁ%ﬁ%ﬁ‘%&ﬂbﬂ&e& RSO AAERIAGS %&%ﬂﬁﬁ?&‘&“xﬁ?&fh?& ARG Bpottom
SORSAVORGAINEX FIWEILTS, @&?ié%ﬁﬁ&%&%}’e%‘? n‘h?e”g%s% J?Eg‘%@%ﬁ@% syrface of a
concavo-convex structure having a concavo-convex 10 width of less than

PRl A UMIR AR AGE FRIRIABTURRGIR REMRMRERIARENIRGN be formed

[0013] Another method of manufacturing a cell culture structure of the
prasenkinysiinoispalyssiRad pbrandaciyHog rcaelisUituirIstEhased
having a concavo-convex structure, the method comprises: forming the
tencapbesinvens trhicunersexiphse dlofsa phuliatityl afs L andugbessive cells

on a process target using a nano imprint technology, the cells each

f8ehdd in a polygonal shape in a planar direction and having a minimum
internal diameter of less than or equal to 3 ,um. [0014épln this case, itis |
prefefafieindhanifagioning Bé?ﬂr?ﬁétarmsarwé%fg% JHED AN ted is a

Rll?tﬂ%l%l I(;:-r(l:glq*al |§. refer?lble %hatt e cell %hould have a maximum

IR CHTTREACBIT108S ARSI RHUAE™ Tl Wi hraRsrsIe YT 5 ihthre and

%%t%%%égbﬁﬂiﬂges‘?%ﬁxﬁ'ﬂg‘ﬂ% 061G IQ%%VQJE cahalie RWRo i Bncavo-convex

preferable that the process target should formed In a film-fike shape. It

isignetarrRlatbabingRiPRESSIAEES phevdst ba dormesh HonhayeplaRgichnology.

area in a planar direction than an area of a bottom surface of a vessel in

g waich a cell is cultivated, i.e., the area of the bottom surface of a

multiwell plate. Further, it is preferable that the process target should be
formédhothat lmatiteainyf oreafagiotyssyrenk cpbilyinsidestare adticpresent envention is
cycloolefin-based thermoplastic resin, '

a method of manufacturing a cell culture structure having a concavo-convex structure, the
method comprises: forming the concavo-convex structure comprised of a plurality of
successive cells on a process target using a nano imprint technology, the cells each
formed in a polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um.

[0014]

In this case, it is preferable that the cell should be formed in a hexagonal shape in
the planar direction. It is preferable that the cell should have a maximum internal
diameter of less than or equal to 3 um. It is preferable that a width between adjoining
cells should be less than or equal to 3 wm. It is preferable that the process target should
be formed in a film-like shape. 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 vessel in
which a cell is cultivated, i.e., the area of the bottom surface of a multiwell plate.

Further, it is preferable that the process target should be formed of at least any one of

polystyrene, polyimide, an acrylic resin, a cycloolefin-based thermoplastic resin,
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5 aluminum oxide, a glass, a silica glass, and silicon. [0015] A structure
with a spheroid according to the present invention comprises: a cell
culture structure having a concavo-convex structure whose
concavo-convex width is less 5 than or gqual to 3 um; and a spheroid
formed on the cell culture structure and fixed thereon. [0016] Another
structure with a spheroid of the present invention comprises: a cell culture
structure having a concavQ-convex structure comprised of a plurality of

Apinum ¥ FlThé SBIRR &% BBt #5Aed in a polygonal shape in a

@6? direction and having a minimum internal diameter of less than or
qualto 3 ,um; and a spheroid formed on the cell culture structure and

fixed theraan-dQ0H b e BiiekaiuaY S WA SRR A NG ISR 4 cell

invention comprises: a 15 concavo-convex structure; and a spheroid fixed

anthe aengarohaoeEX &Héateoiex sphetald Watg toHnad fronvexGellith is less
having pseudopods, a number of pseudopods per unit length of a girth

theingrgr@ateiotBamoreduapte®il feeuctbpodiamel [@01i8ic Isinticass] fired
spheroid is cultivated from a cancer cell. Moreover, the spheroid 20 has a
gigeedat a diameter thereof is greater than or equal to 10 um. [0019] A
method of manufacturing a structure with a spheroid of the present
1R0&6tion comprises: inoculating and cultivating a cell on a cell culture

struc}yre ﬂavin a concavo-convex sftr cture com ris?d of a leurality of
nother structure Wl'[ as er6)1 (0) ],%resen mventign co I'ISI%SZ a cell culture
successive cells, the cells‘each being rmed In'a polygonal shapein a

nlanald ﬁﬁﬁ&%%g%gﬂ&%”&grﬂr&i%&ﬂ%’l‘&ﬂ}ﬁlséﬂ%ﬂ%@lﬁy Y RBsive cells,

forming a sp
the cells each being formed in a polygonal shape in a planar direction and having a

minimum internal diameter of less than or equal to 3 wm; and a spheroid formed on the
cell culture structure and fixed thereon.
[0017]

The other structure with a spheroid of the present invention comprises: a
concavo-convex structure; and 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.

[0018]

In this case, the spheroid is cultivated from a cancer cell. Moreover, the spheroid
has a size that a diameter thereof is greater than or equal to 10 um.
[0019]

A method of manufacturing a structure with a spheroid of the present invention
comprises: inoculating and cultivating a cell on a cell culture structure having a
concavo-convex structure comprised of a plurality of successive cells, the cells each being
formed in a polygonal shape in a planar direction and having a minimum internal
diameter of 3 um; and forming a spheroid.

[0020]
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[0020] 6 A method of manufacturing a structure with a spheroid according
to the present invention comprises: inoculating and cultivating a cell on a
cell culture structure having a concavo-convex structure whose
concavo-convex width is less than or eqéal to 3 um, thereby forming a
spheroid. 5 [0021] A cell culture vessel of the present invention for
cultivating a cell comprises: a concavo-convex structure whose

concavo vex width is less than or equal 022] Another cell
cultufb PELSH 8 m@‘BF%%HP%%éHHBW%Wd ﬁ\,ﬁi}?@% WHrgrigdhe pigsent

a concavo-convex structpre com(ﬁ)rls&‘ otf a pIur:ﬁIl v of s ccei§3|ve cells .
Ven 10N comﬁ)rlbes m? at 8% L\ 1vati ah a ce?ﬂ € Struc i'e Havmg a
e cells each being formedTn a polygonafshape in a planar direction an

E@i@@@o@cﬁﬁ{ﬂé’%‘ H@%&N@é@@ﬂo%%&%@&&Hﬁ%ﬁh@i@ltﬂﬁ?%@'tﬁ@@m%ﬂuﬁ@@@?]um

A cell culture vessel of the present invention for cultivating a cell
fRmRBYFBEnMERlsph@idture structure having a concavo-convex structure;
and a cylindrical member having at least one opening, and being able to
B®zZbupled to the cell culture structure with the cell culture structure
serving as a bottom plate. [0024] A cell culture structure of the present
invertisalfoubiumveriseg afchi porspiserentiorofepiudiitiiaseroetiurentizisag a
a concavo-convex structure; a cylindrical member having at least one
BUEAIHY S AR %Bifé‘ﬂﬁeﬂék%sgﬁﬂa%%ﬁ@“ﬂﬁé Bafl TR RS SRRt ANt AR -
@/(#ﬁelcal member. [0025] A cell culture vessel combined with a cell
structure having a 25 concavo-convex structure and being for

Cultivgﬂgglé} %gﬂ(,lﬁ'ﬁuyg %?Ae@%@@l@?ﬁ%&l?ﬁ%ention for cultivating a cell comprises:

a concavo-convex structure comprised of a plurality of successive cells, the cells each
being formed in a polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um.

[0023]

A cell culture vessel of the present invention for cultivating a cell comprises: a cell
culture structure having a concavo-convex structure; and a cylindrical member having at
least one opening, and being able to be coupled to the cell culture structure with the cell
culture structure serving as a bottom plate.

[0024]

A cell culture structure of the present invention for cultivating a cell comprises: a
cell culture structure having a concavo-convex structure; a cylindrical member having at
least one opening; and a bottom plate sandwiching the cell culture structure with the
cylindrical member.

[0025]

A cell culture vessel combined with a cell culture structure having a
concavo-convex structure and being for cultivating a cell, the vessel comprises: a cell
culture structure; a cylindrical member having at least one opening; and a bottom plate

sandwiching the cell culture structure with the cylindrical member.
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culture structure; a cylindrical member having at least one opening; and a
bottom plate sandwiching the cell culture structure with the cylindrical
member. 7 [0026] In this case, it is preferable that the cell culture
structure should have a concavo-convex structure whose
concavo-convex width is less than or equal to 3 um. It is preferable that
the cell culture structure should have a concavo-convex structure 5

omprised of a plurality of successive cells, the cells each being formed in
@%ﬁgonal shape in a planar direction and having a minimum internal
diameier ofJess A ereaRlln Humall i Rrearable el assaln

1S C4SC
member sealingj a space Betweent e cylindrical member and the cell

ESLFE LB G RRAHE DRREVHEL, JIdSREST S I e thRc Bl cahME 3 um. 1t

be formed in a hexagonal shape in the planar direction. It is preferable

thptdheabQ erlk showd bakera Mmaxine shodlamaldiasveterotlasethameire

equal to 3 um. Further, it is preferable that a width between adjoining
cetipshalitd bellestitthafisoregsiaktocBythe §o02¢3dh bwetigddrafed in a polygonal
manufacturing a cell culture vessel according to the present invention
gerpptiseplapanditetifragdiheysed cultniawsnustemalslianetssafftass than or equal
cultivating a_cell. 1531{?(43028] Another method of manufacturing a cell culture .
%%é%?ac?ébmmsf% & PR Gt ingeREFR Lot SRaF Mg een the cylindrical

SR SEINEUSE avhg S consau confer Wt LS AN o cn

equa um-on a vesseltor cultivating a

méﬂfélf%‘é%}ﬁ%@jﬁed'h%%'% o Wes‘ﬁ%gk eeRING AP RERES et if@:)f%@ﬂ:?%le that the

comprises: formlng a cell'culture structur havmg a concavo-convex

SHUSHYIRCRINPH SRk Al ArPIEHY afshacessivgsaals 6N R%68 fRh. Further, it
cultivating a cell, the cells each being formed in a polygonal shape in a

Blanse disection anddiabirg cmidjoinimg ntdindlodid etessahdass tanlao 3 um.
equal to 3 ,um.
[0027]

A method of manufacturing a cell culture vessel according to the present invention
comprises: fixing the foregoing cell culture structure to a vessel for cultivating a cell.
[0028]

Another method of manufacturing a cell culture vessel according to the present
invention comprises: forming a concavo-convex structure having a concavo-convex width
of less than or equal to 3 um on a vessel for cultivating a cell.

[0029]

A method of manufacturing a cell culture vessel according to the present invention
comprises: forming a cell culture structure having a concavo-convex structure comprised
of a plurality of successive cells on a vessel for cultivating a cell, the cells each being
formed in a polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um.

[0030]

A method of manufacturing a cell culture vessel according to the present invention

comprises: engaging a cell culture structure having a concavo-convex structure, and a
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25 [0030] A method of manufacturing a cell culture vessel according to the
present invention comprises: engaging a cell culture structure having a
concavo-convex structure, and a 8 cylindrical member having at least one
opening with each other. [0031] A meth@d of manufacturing a cell culture
vessel according to the present invention comprises: sandwiching a cell
culture structure having a concavo-convex structure 5 between a

cyiin rjcql member having at least an opening, and a bottom plate

Biipgosa SpemBSuHHILE HESEHAiNRrRRFIBLR, <26l ¥RGhging those one

@Rﬁt r. [0032] In this case, it is preferable to provide a sealing member
etween the cylindrical member and the cell culture structure. It is

prefesapleibat e GelbRUIHAG Stteated? shQuld Re UG L&)l BB ent invention

structure of the present invention. Further, it is preferable that the

EONPALEs COUNEN SHIHE W ER15 bellEe - fRime tibintg R eheBRPASAREN ktructure
technology. [0033] A vessel with a spheroid according to the present

vention colingdriselsmamnbirdultung ayésselaofdpenpresent arhentiompl@ndiaposed at a
spheroid cultivated in the cell culture vessel and 15 fixed thereto. [0034]

Potrerheidtlet ewbindriseluneg euassetngraiagsihRse sidcatsthding to the

&rﬁ:sent invention comprises: inoculating and cultivating a cell in the cell
vessel of the present invention. 20 Effect of the Invention [0035]
Acco{rdln to the. {nvent%gpa,blltel possible to anufacttge ge%ell cu

J[hure o

n this cgse, its pre o provide a sealing member between the Cylindrical
structure an

member and the cell culture structure. It is preferable that the cell culture structure
should be the cell culture structure of the present invention. Further, it is preferable that
the concavo-convex structure should be formed through a nano imprint technology.
[0033]

A vessel with a spheroid according to the present invention comprises: a cell culture
vessel of the present invention; and a spheroid cultivated in the cell culture vessel and
fixed thereto.

[0034]
A method of manufacturing a vessel with a spheroid according to the present

invention comprises: inoculating and cultivating a cell in the cell culture vessel of the

present invention.

Effect of the Invention
[0035]
According to the invention, it is possible to manufacture a cell culture structure and
a cell culture vessel in which the shape, side and material of a microstructure are
controlled, so that it becomes possible to easily cultivate a spheroid, which is appropriate

for the screening evaluation of a medicine at short times and at low cost.
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a cell culture vessel in which the shape, side and material of a
microstructure are 25 controlled, so that it becomes possible to easily
cultivate a spheroid, which is appropriate for the screening evaluation of a
medicine at short times and at low cost. 9 Brief Description of Drawings
[0036] FIG. 1 is an explanatory diagram showing concavo-convex
structures according to the present invention; 5 FIG. 2i is a schematic
front view showing a microfg?,ri ation device according to the invention;

FIG. 3 is an SEM photograpti ShBGiRgPA e P LHIRPE St ucture having a

Eﬁﬁgcomb structure of the invention formed on a film having a thickness
T 40°,um; FIG. 4 is an SEM photograph showing the cell structure having

the hppeyramy &QlﬁHétﬁﬁ%r&ié’érﬁ}ﬁ éﬂéﬂ%ig BRI LoV IE R A BE Bfing to

thickness of 40 ,um; FIG. 5 is an SEM photograph showing a cell culture
feysusehiaviigiannoneycomb structure of the invention formed on a film

having a thickness of 100 um; FIG. 6 is an SEM photograph showing the

cell colurgistractirentaticifigiheidvosiayeopl siractiateiodtioe devertdiarcording to the
formed on the film having the thickness of 100 ,um; 15 FIG. 7 is a plan
viEMEpBWIng a cell culture vessel according to the invention; FIG. 8 is a
cross-sectional view along a line |-l in FIG. 10; FIG. 9 is a cross-sectional

view SHowlinty22ndehé phefPeiarlrehredag) aedh ruilty o this U BRYISS; aHieneycomb
0 - ' | vi i h h H cul |
étmk%@eca?%ﬁ@%%%%ﬁgn ‘#o‘%{vxe%{‘%%vé“% ﬁa%ﬁnefa%%lcﬁuéélsr%f’ﬁ?s%

according to the invention; IS a CroSss-sectiona wer showing a

furthgsgther; cellgi ﬁonggéé%h SOOI P45 Bk omb

SEM photograph showing heroid formed of a ce 51 ce
structure of the invention formed on the film having the thickness of 40 um;

FIG. 5 is an SEM photograph showing a cell culture structure 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 cell culture structure having the
honeycomb structure of the invention formed on the film having the thickness of 100 um;
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
invention;

FIG. 10 is a cross-sectional view showing the other cell culture vessel according to
the invention;

FIG. 11 is a cross-sectional view showing a further other cell culture vessel
according to the invention;

FIG. 12 is an SEM photograph showing a spheroid formed of a cell strain U251 cell
originating from human glioma cultivated on the cell culture structure of the invention;

FIG. 13 is a photograph showing a western blotting image for comparing the
spheroid of the invention with an HIF-1a and a P-AMPK which are monolayer cells;

FIG. 14 is a graph showing a relationship between the plating efficiency of a cell
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originating from human glioma cultivated on the cell culture structure of
the invention; 25 FIG. 13 is a photograph showing a western blotting
image for comparing the spheroid of the invention with an HIF-la and a
P-AMPK which are monolayer cells; FIG0 14 is a graph showing a
relationship between the plating efficiency of a cell 10 culture structure
and a spheroid formation rate; FIG. 15 is a light microscope photograph
(magnification poger: ]ErOO times) of a spheroid formed of a cell strain

55 CRA YR GRA RS ?6?ﬁdaf?f3?ﬁﬂﬂq{é§d and neck area cultivated on
the cgf| cuftur easlt%c[t%{g?]{%gége% 5%%%%?%§%§g%ﬁ)%)g};%r"’:lsl'%@hmgs) ofa

microscopé photdgraph (ma Imes) 0 pheroi

ignaeshabmeslThalB RWARR Gob BTUGINGHRM SRR APHDANSAUIRERAGE heck arca

cultivated on the cell culture structure of the present invention; FIG. 17 is a

ghtvatisl escape dhelingraprhchagrifigatiprpawercAddimes) of a
spheroid formed of a cell strain HT29 cell originating from a human colon

canc€i(Gl0 cultviBghd orvibe gell dudtogeaptrotagel 6t therppesent 200emiios); of a
and FIG. 18 is a graph showing the relationship between the width of a
sifrreaidtjoanad edmeskitstioi Y8 s b origatng Exone adnae sRlphmanesr
pseudopods. Description of Reference Numerals 15 [0037] 100 Die 200
prdvaiediangar Sl cBbgSITuoHEeIGh B S e GRISTEP0 Cell culture

veSS%II&]ﬁ %paef{'igrkllg r%%c:zrocs:gcl)g]éj Ir)'co Iogggflb&gagniﬁcation power: 40 times) of a
spheroid formed of a cell strain HT29 cell originating from a human colon cancer
cultivated on the cell culture structure 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.

Description of Reference Numerals

[0037]

100 Die

200 Process target

201 Polygon

202 Line

203  Groove

210 Cell culture vessel

211  Opening

212 Cylindrical member

213 Substrate

215 Sealing member

220  Cell culture structure
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213 Substrate 25 215 Sealing member 220 Cell culture structure 1l Best
Mode for Carrying Out the Invention [0038] Hereinafter, an embodiment
of the present invention will be explained with reference to FIGS. 1 to 14.
5 <1> Cell Culture Structure The cell culture structure of the present
invention has a concavo-convex structure having a concavo-convex width
of less than or equal to 3 um. [0039] By setting the concavo-convex width

to less than or equal tg 3 um, as explained in.a 10 fifth example, a cell
culture structure can }%ﬁé MegHar %mﬁgefﬁ‘éﬁéjh%ﬁ'f%ﬁlmat of a flat cell

fﬁﬂ formed of the same material. It is thought that this is because a
noculated cell makes a large number of pseudopods grown up as the

WAl e rRANGRYUAGONUERN SHHHU R RECOMER AR 83 EXPIINGAIRR

tenth example, resulting in an improvement of the adhesiveness to the

crallehitite Biturg, Note that a pseudopod 15 means a temporal
protrusion of a cell cytoplasm which is formed at the time of adhesion and

ligratieh elteeslISHupseadopod is involved with the infiltration and

transfer of a cancer. When it moves, a fiber inherent to the polymerization

of actifie ssltvaliemitiustuee eéithaersraiiayeridpthbafiBetolesng-aone B Gikucture
thereby forming a pseudopaod. }004(%@20 Note that a smaller

BB LSEBFREK SO SHrardpte R AISEU the Wilth becomes

fdﬂggﬁr such as less than or equal to 3 um, less than or equal to 2 um,
esSthan or equal to 1 um, less than or equal to 700 nm, less than or

equais&%@&ﬂqg e 230 855 BN CHRAHAL R RN Br g(fﬁﬁpmeﬁrﬁoa%s@ﬁained ina

to maKe more pseudopods grown up.
fifth example, a cell culture structure can have a higher plating efficiency than that of a

flat cell culture formed of the same material. It is thought that this is because a
inoculated cell makes a large number of pseudopods grown up as the width of the
concavo-convex structure becomes narrow as explained in a tenth example, resulting in
an improvement of the adhesiveness to the cell culture structure. Note that a pseudopod
means a temporal protrusion of a cell cytoplasm which is formed at the time of adhesion
and migration of a cell. A pseudopod is involved with the infiltration and transfer of a
cancer. When it moves, a fiber inherent to the polymerization of actine in the vicinity of
a cell membrane, and the fiber forms a network, thereby forming a pseudopod.

[0040]

Note that a smaller concavo-convex width is preferable because as the width
becomes smaller, such as less than or equal to 3 um, less than or equal to 2 um, less than
or equal to 1 um, less than or equal to 700 nm, less than or equal to 500 nm, and less than
or equal to 250 nm, it becomes possible to make more pseudopods grown up.

[0041]

The depth of the concavity and convexity (the dimension of a process target 200 in a

vertical direction) is set to various sizes, such as greater than or equal to 10 nm, greater

than or equal to 100 nm, greater than or equal to 200 nm, greater than or equal to 500 nm,
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[0041] 25 The depth of the concavity and convexity (the dimension of a
process target 200 in a vertical direction) is set to various sizes, such as
greater than or equal to 10 nm, greater than or equal to 100 nm, greater
than or equal to 200 nm, greater than orlequal to 500 nm, 12 greater than
or equal to | um, 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 th ity and ity, such ter t 1t0 0,2,
e T b L T v

POEAHR! Gfer2 LQQ%%]a’tA& ﬁ‘r’é? égbﬁ\‘?o Mhsnﬁ%%%ysﬁ-?%ggggﬁgg&}y Concavity

may be a structure‘having p ccessive cells eac

pabaprakRhanR ine flanar i etieq anth Ry ingdlass HhatURIMR §%53greater

um of the minimum internal diameter. This prevents a cell from growing

thieadqneneayandeivwidesnead datiledwo-dimensional direction (planar

10 direction), but it is possible to cause the cell to grow up to a
[hedeidimensional spheroid. At this time, it is better if the shape of the
concavo-convex structure in the planar direction is a regular polygonal
shap&sahavanrsgbiler tridhgRongasguersy ansfadaguapyHo@gowcinidmeag plural
be homogeneously and successively formed in the planar direction are

Hretersinrecethisaralue h B b &P BRbiaPs pha i Bndusttspicahpaving less

o AR PSS ST ARSI PSRl Rty o
prererabdly, maximum internal diame EIFS] and a smaller wi oralne

%%%% %8%{1%%‘8&%%%& Q?&&g?&&ﬁ% HRANS. AUEh IR atFLARH (planar

idth gre, the more the pseudopods grow up, such as less than or eq

IOr 2R Pud 8SS PRAKE GIUALLE BB IRSSRAN IR XS 888 spheroid.
than or equal to 700 nm, less than or equal to 500 nm, and less than or
Aq sk ton2K 0t nbei@44 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.
[0043]

A smaller minimum internal diameter (preferably, maximum internal diameter) and
a smaller width of a line 202 between cells are preferable because the smaller such
diameter and width are, the more the pseudopods grow up, such as less than or equal to 3
um, less than or equal to 2 um, less than or equal to 1 um, less than or equal to 700 nm,
less than or equal to 500 nm, and less than or equal to 250 nm.
[0044]

The shape of the cell culture structure is not limited to any particular shape, but for
example, a film-like or a substrate-like (plate-like) structure can be employed. Further,
the material is not limited to any particular one as long as it is nontoxic to a cell, and for

nn nn

example, "polystyrene", "polyimide", "cyclic-olefin-based thermoplastic resin like cyclic

nn

olefin copolymer (COC) or cyclic olefin polymer (COP)", an "acrylic resin", "other resins
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The shape of the cell culture structure is not limited to any particular
shape, but for example, a film-like or a substrate-like (plate-like) structure
can be employed. Further, 25 the material is not limited to any particular
one as long as it is nontoxic to a cell, antBfor example, "polystyrene”,
"polyimide”, "cyclic-olefin-based thermoplastic resin like cyclic olefin
copolymer (COC) or cyclic olefin polymer (COP)", an "acrylic resin”, "other

esing. 13 like a light curjng resin and thermosetting resin”, a "metal like, .\
in?rﬁi & %s{fa&--feamgfraéég,ﬂawgm%%r&gg*,’énﬁ%éiﬁgsﬁl%aﬂw Békfg »aglass,
Mareover, one having a covering layer, sugh as a "resin’, a "photoresist"

B G kS ATy Drde oirhai of e SUHa0S T B Sdbstialh

snenesof ﬁré&lhi?'a %lﬁ)ﬂ)@%ﬁ@@%’@%ﬁqﬂé 04rhhiotskihat fgﬁrfélmliﬂl?ﬁle surface

shape means a shape having a thickness at least less than or equal to

s sttt fladd RRINtcoh theaeasin ass Menie@scopic observation, a
thinner shape is preferable, and various kinds of thicknesses, such as less

[hedsdr equal to 500 um, less than or equal to 200 um, less than or equal

to 100 um, less than or equal to 10 50 um, and less than or equal to 40

um chietedhaniproljbia:lijeodepe iecpre ferhbhes tHainbe deitlodeg Kasiclesethan or
should be formed in such a manner as to have a size larger than the size

B biotomeurfhERMbihg SGRARPE S dhees s ingse SRS CoRITUMRE ation, a

R{ate a flask orach%{gber lide. Fq(rigé(a e, in the cas ofalmulgwell

AT SEPTS pPARLTEET B e G 2 SR s Bl i v

RDORM TR MHAI4E 0500/ 1A, FERENURSENRIGEh B! UEE RV Sequal to

formed in a film-like shape, it is preferable that the cell culture structure

showd bri les@diseragial e Jarasr dhaBdhRenpizgef a bottom surface of

each opening of the multiwell plate. For example, in the case of a 96
roodbivell plate, it is preferable that the cell culture structure should be
formed greater 20 than or equal to about 7 mm. [0047]

It is preferable that the cell culture 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 cell culture structure should be formed 70 to 90 mm by 100 to 130
mm. In a case where the cell culture structure is formed in a film-like shape, it is
preferable that the cell culture 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 cell culture structure should be formed greater
than or equal to about 7 mm.
[0047]

As shown in FIG. 1(c), the cell culture structure may include one which has grooves
203 between adjoining polygons (squares) 201 shown in FIG. 1(b). This groove permits
the elements of the culture medium when cultivation is carried out to spread to all corners
of a cell or a spheroid.

[0048]

Next, an explanation will be given of the manufacturing method of such a cell
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As shown in FIG. 1(c), the cell culture structure may include one which
has grooves 203 between adjoining polygons (squares) 201 shown in
FIG. 1(b). This groove permits the elements of the culture medium when
cultivation is carried out to spread to all tgrners 25 of a cell or a spheroid.
[0048] Next, an explanation will be given of the manufacturing method of
such a cell 14 culture structure. For the manufacturing method of the cell
culture structure, a napo imprint technolo% VgﬁiCh presses a die 100

YRS TS PBEce SO TAMG SR BBHAS IR B s SHERTHSE AR, 2 nano

yGRre ﬁ%ﬁl}%ee%% il die 100 gan e adapied. 43 HeNnang, %Brtlé]tgrri]nt a fine

d ar
technology, are a tnermal nano |mp$|nt pI’OCéDSS tec no%ogy an

PRHGR! RARBOJIBRHALRIPEERSICORRRIPEY hil @ic2 BOWS 1R BIRGRSE.  As the nano

machine 1 used for the thermal nano imprint process technology. [0049]
ASpSMeWoHAITd Dy, Zh ReapsecessniaPaidE S Prveiakiiaatiypdaniren optical
which presses the die 100 having a predetermined pattern against the
paocespiangei2e3, tactichdd gy intdthe Dslitem aptheediercrelihe proseisfor the
target 200. The process device mainly comprises a die holder 2 which

sl ed MPONbppeeekssthrgiadiolder 12 which holds the process

tar%et 200, displacement means 5 for adjusting the relative position of the
H8*4bo to the process target 200 and a displacement speed of changing

the relative positi osition detection means 7 for detecting the relative.
positBa TP Hie T ePu BT RE U T T8 A T A e hich

@8&9?tﬁJ%'g?e?ﬁﬁ%H}%%ﬁﬁ%ﬁH{&&ﬁ{%{%{éU?ﬁe 16 d0RNLIEREPEE R0, and

rget 200, eating means 3 for hea ie 100, die cooling’'means

Arifes gRAPINEHS Cig. 100 ofitiginRerRiurg dewmetionpesned1dfQlice mainly
detecting the temperature of the die 100, process-target heating means
dahiprifwsatitig thederdcessctahgdds2De, dierocessfargss caglngotdeans dhich holds
for cooling the process target 200, process-target 20 temperature
thetpttionsrtregeis2 08,1 displdetoutiigntrasentperd justngf terpldoessorngetof the die
12(())(():) to the process target 200 and a displacement speed of changing the relative position,
position detection means 7 for detecting the relative position of the 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
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
temperature detection means 131 for detecting the temperature of the process target 200,
and control means 300 for controlling the operations of the displacement means 5, the die
heating means 3, the die cooling means 4, the process-target heating means 13 and the
process-target cooling means 14 based on detection information from the position
detection means 7, the pressure detection means 8, the die temperature detection means
31, and the process target temperature detection means 131.

[0050]

The material of the die 100 is not limited to any particular one as long as the
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and control means 300 for controlling the operations of the displacement
means 5, the die heating means 3, the die cooling means 4, the
process-target heating means 13 and the process-target cooling means
14 based on detection information from ti3e position detection means 7,
the pressure detection means 8, the die temperature detection means 25
31, and the process target temperature detection means 131. [0050] The
materlal of thﬁéj'e 100 is_not limited to any particular one as long as t

i smsiisrpohdrssrebadiset @?8%??&%&%39913‘?&&9&%3‘% ’f8r Fictal like

ple,y.a meta.l Ilke nickel" bon m ter,l like.gla
BT S G e B e R T IR 7B e

@ﬁéﬂﬂé'%@ﬁ%@?l %%@%d%ﬁ?%%&fﬁ?%%@ 959%?5&']? WEHRIAIELAAG the

to process the process target 200, but has a etermined pattern 5

prRsHiutRd-0D00n6 PYiiRSanE KRV TOUDES,PRe A RIMSHITRRE pattern

(pattern surface 100a). This pattern is an inverted concavo-convex

shinstiutedod foerfaregenmndelbrulttites strustdren the qeltentacarifdagtern surface

formed by performing precision machining on the pattern surface 100a.

Takonthisaedevds patieriedsoncaiocformedipicfaignihthe foregoing cell culture

predetermined concavities and convexmes on a silicon substrate or the

ﬁiEBC\F\Wi?ch iShneaterAgia KBty PSFiTEHI8 RIS HRBRAFAning on the pattern
icCO 6Jpjcto |crofabr|cat|o roc 2SS tec no\[ I|ke glig:hlfngfnformmg

%u%aectal atlng of theQutace otk e SI ILGH stbstiate through an

gi@&é'&%%%@%iﬂ?&bﬁ%é'58&8%%%8@8?%’&?%%%%@9&?@@%Qetﬁﬁe%ﬁ%h is the

lating layer. The material of the die 100 and the manufacturing method
heseafl areshate inited dR a0y BREIGHATCRRSAGIORE AR iR PATR P ERBss
be formed. The 15 concavo-convex width of the pattern is set to various
sidesolsyghiks dadsifafomiiaguahtaal plinindass tasudhegodie s71idon debstrate
than or equal to 1 um, less than or equal to 700 nm, less than or equal to
Booughaankitessamamomethal keb@inkes] dipiegdirghod. thedkineliog the metal
cell culture structure to be manufactured. The concavo-convex depth

PRt IR of khe Prsiddofdhsedio dO G hervatareeienpthas tepreof are not

varjo s sizes, such as greater than
limit Lé to any particular ognes as long as a fine pattern can be formed. The

concavo-convex width of the pattern is set to various sizes, such as less than or equal to 3
um, less than or equal to 2 um, less than or equal to 1 um, less than or equal to 700 nm,
less than or equal to 500 nm, and less than or equal to 250 nm, depending on the kind of
the cell culture structure to be manufactured. The concavo-convex depth (dimension of
the process target 200 in the vertical direction) is set to various sizes, such as greater than
or equal to 10 nm, greater 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 1 wm, greater than or equal to 10
um, and greater than or equal to 100 um. As the aspect ratio of the concavity and
convexity, there are greater than or equal to two kinds, 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. It
is preferable that the area the pattern occupies should be greater than or equal to 900 mm?,
and more preferably, greater than or equal to 2500 mm”. Because the die is heated and

cooled during a molding process, it is preferable that the die should be formed as thin as
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20 or equal to 10 nm, greater 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 1 um, greater than or equal to 10 um, and greater than or equal to 100
um. As the aspect ratio of the concavity Bhd convexity, there are greater
than or equal to two kinds, 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, I(l 25 refferable, that the area the pagern occupies should be :
e %r QGUSH 8 §BT M2 SRS Hfore Sratdtd @F@‘réﬂ?@%ﬁéﬁ gpssible.
ﬁﬂjﬁ to 2500 mm2. Because the die is heated and cooled during a

olding process, it is preferable that the die should be formed as thin as

16 passiie ARAHRE fOrmedin gk 2 NROREESR QBRYSARIHENS X the die 100
capacity as possible. [0051] As shown in FIG. 2, the die holder 2 is

trned ivRieh AumRBNA! A&ilh o inetrbal KO MRt dig haldin@ seHaee Maaner by

which holds the die 100, in a face-to-face contact manner by 5 fastening

fagamsgsuenassackciew seravotamplaiiipe stfbetstreofith efdie kindded &2 is not

not limited to any particular one as long as it can hold the die 100 on the

Hieited| s s perdisa l onerits foneraihpie kokdrietdre Bilsorekheglignplding surface

holding the die on the die holding surface 2a by electrostatic adsorption
RIS ofpYiBl Mah He MikPb gt heldis thadihendhe Kirdu ging surface

Eaa the die heating moans §rf9£cﬁ‘1%f“ﬁlﬁg1§ & die 100, stich as,a, carbon
datef RaVing an ‘exCalent resPonee Fhe eamon éhef [ Euj&tied to

@{gg?t control from a non-illustrated power source by the control means
00, and can maintain the die 100 at a predetermined temperature. Note

that as,thg heaitel Ja8xamnnlen&hgaintaRsIabhRaiBhoA IREIRMIGH) AL s a

a halogen heater, or an IH heater can be used. 15 [0053] Further, the die
tolster ReisepiovidechwitkddiRaiecspotistyg nNiBancadbtor ieanding thejeiecdlOQcurrent
As the die cooling means 4, for example, a cooling channel which allows a
couiahriikeavatetlbrstmted poracooiing athtikerdrohineanad aetide gamaintain
to flow inside the die
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.
[0053]

Further, the die holder 2 is provided with the die cooling means 4 for cooling the die
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
aluminum or copper, to cool down the die 100 can be employed.
[0054]

Still further, the die holder 2 is provided with the die temperature detection means
31 for detecting the temperature of the die 100, such as a thermocouple. The die
temperature detection means 31 is electrically connected to the control means 300, and
transmits information on the detected temperature of the die 100 to the control means 300.

[0055]

As shown in FIG. 2, the process target holder 12 is for substantially horizontally
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holder 2 which is formed of a metal having a high thermal conductivity,

such as 20 aluminum or copper, to cool down the die 100 can be

employed. [0054] Still further, the die holder 2 is provided with the die

temperature detection means 31 for detercting the temperature of the die

100, such as a thermocouple. The die temperature detection means 31 is

electrically connected to the control means 300, and 25 transmits

informatjon on the detected temperature of the die 100 to the control :
hiRg éﬁd?“[ﬁ%%é?ﬁ&g@rﬁﬁfm’%%F@.%ﬁ%‘@ﬁf&%%é@‘f%@ﬂ%‘f&%ﬁ feeRt pglding

?stgrﬁgll nqlgrizontall}/lrjtj ?‘Idie%q the process target 200, and has a

su
ﬂgéfng Stage avi eglsproacceess %rgét holding surface 12a on the upper

ﬁ;{ﬁ@?e thereof. [0056] The holding stage has a large number of vacuum
oles (not shown) formed in the 5 process target holding surface 12a,

and sufkBoadid holls the Precesalagatcd 0l QRINBAEO¢rSSsIRFEa) ReHARDin the

surface 12a by applying a negative pressure through the vacuum hole

frocess teogeil hsldate durégativaa pred suckssout beldshbesprioctissg g e @00 on the
process target holder 12 is not limited to any particular one as long as it
praeeso Rt peddagssvafers PHOb Y appiEipEctaegtarg erdsovdmidoughche vacuum
12a, and for example, a structure of fixing the 10 process target on the

pobcEesna Rt BTG dU1sSREVE RIBSYHESIRHiRRy mERNHETHEUAC ARG Pisoess target

ing.and haqldi he process target on the process target holdin
B g R S BB o s s et 200

ﬁ?irﬁ%t st %%eﬁ?oﬂfﬁ%es?ﬁf‘ﬂeg?éaﬂ%ﬂﬂﬂ%ﬂ@%ﬂﬁl@a@%‘?@éﬂ%%nﬁhe

eld process target 200, Such as a carbon heater having an excellent

pesRQp e halew e RRlsine siadre1ihe Sarhen fiseubieciRddPlike a clamp,

current control from a non-illustrated power source by the control means

SO0 ek caid MAditgi ththprpresaasgargetzOfaredhearget holding surface by

electrostatic adsorption can be employed.
[0057]

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
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 IH heater can be used.
[0058]

Further, the process target holder 12 can be provided with the process target cooling
means 14 for cooling the process target 200.  As the process target cooling means 14, 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 process target holder 12 which is formed
of a metal having a high thermal conductivity, such as aluminum or copper, to cool down
the process target 200 can be employed.

[0059]
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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 IH heater can be used. 20 [0058] Further, the process target holder 12
can be provided with the process target t®oling means 14 for cooling the
process target 200. As the process target cooling means 14, for example,
a cooling channel which allows a coolant like water or an olil, or a cooling

gas like an air or an inactive gas to flow inside the process target holder
12 wﬁfﬁﬁgrf%%&? PEOSPS MG HAJRY 2 HigF s %tﬁ&ﬁaa&mt@tﬁaﬁ

lumi t d h t t 2 b
BRSO OO R R P FEE, e .
With e REGRSSIRet te Edlelqctippdneasidelion deaaling the

temperature of the process target 200, such as a thermocouple. The

rQeass A tgah e esatidr eodaiaciiemeean s ddidas tlectitatygennecieddetected
to the control means 300, and transmits information on the detected 5

temyEesaity e ohtherpresatasgia gl R0M¢adnedantrolsiéans 300. [0060]

As shown in FIG. 2, the displacement means 5 comprises a ball screw 51
HI®@n electric motor 52 which rotates and drives the ball screw 51. The
bottom end of the ball screw 51 and the upper surface of the die holder 2

are litS1BYAtHEF hrcudhe ISRl TSR UID SIS ah P BEST R IHE SHaisHh and an

4. the ball screw 51 is rota and driven by the. electric tor 52,.th
e T B S RS T el ot he B SR ftne ban

gdﬁf&r 9?‘3?2? 1AL 2P0 anddlae dlie he EBII?&SzaQ%rﬁﬁQS %E%ﬁ@ﬁ{&ﬂ%gé&%ress unit

alled "Z direction™) with respect to plural, four example, four poles

psovidedbatweaenhass table A0mpOdANPERIShaseredtE haldbihte

electric motor 52, various kinds of 15 motors, such as a direct-current
ehaipl; anricaate-pusenhinsiaaairtdypiagemotardasctianservhiohaley die 100
can be used. Here, it is preferable that the displacement means 5 should
pentact the process target 200 and the die becomes apart therefrom (hereinafter called "Z
direction") with respect to plural, four example, four poles 56 provided between a base
table 50 and an upper base 55. Note that as the electric motor 52, various kinds of
motors, such as a direct-current motor, an alternate-current motor, a stepping motor, and a
servo motor can be used. Here, it is preferable that the displacement means 5 should be
able to adjust the position of the die 100 with respect to the process target 200 with an
displacement amount less than or equal to the depth of the pattern on the die 100.
Specifically, it is preferable to adjust the displacement amount at less than or equal to 100
um, preferably, less than or equal to 10 um, more preferably, less than or equal to 1 um,
further preferably, less than or equal to 100 nm, still further preferably, less than or equal
to 10 nm, and yet further preferably, less than or equal to 1 nm.
[0061]

It is preferable that the displacement means 5 should be able to adjust the
displacement speed of the die 100 with respect to the process target 200. Specifically, it

is preferable to adjust the displacement speed at less than or equal to 100 um/second,

preferably, less than or equal to 10 um/second, more preferably, less than or equal to 1
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able to adjust the position of the die 100 with respect to the process target
200 with an displacement amount less than or equal to the depth of the
pattern on the die 100. Specifically, it is preferable to adjust the
displacement amount at less than or equal to 100 20 um, preferably, less
than or equal to 10 um, more preferably, less than or equal to 1 um,
further preferably, less than or equal to 100 nm, still further preferably,

than or.equal to 10 ye furthe less th re uaI
Sﬁmnﬁoé%%le&%e&r@#a aﬂféstﬁma e e S Uhaga
3hle 9 Akl 19,25 displasement spestiol e die 4RO Wil espe O S, o
rocess érget b I;S ,|t is prefléra ¥ ]UStp[f‘l dz1 srf(éceme

SpER9AT IgaRLhgRdor qqﬁ'@lst@él:ggsg MHSEGRNG: nRIGIE R olRSSI SRR SHeration of

equal to 10 um/second, more preferably, less than or equal to 1 19

tha(EssRbem Bithenpsefembly olesFdhanioh erurtda BPhopYsaeandetstitton means

further preferably, less than or equal to 10 nn/second, and yet further

preferadjystieds fhassore beualeto thehitseeodndd Thapredescaurget (PR camdroltakes

means 300 controls the operation of the displacement means 5 based on

watsreldtioes de ety dy thisd ifpesmiiendisteetiorPinderis dRradeteadjosienas 8 to
ressure between the die 100 and the process target 200, and it takes

%ﬁﬁ@g%r?@é%ack ﬁfé%@&&k&xﬂéﬁﬁ&@&éﬁ?%l@ﬁ%?@ﬁd% fast, the

et Ctl eans 8o t ment means 5 ACCOI’dIn
9 gtlg¥he f%rea%urer& sggl t E

0 inrormation e?e t
acemen speed Is too a ack orma IOn ec

R§ %Sﬁ%aﬂfé%?%‘?"smﬁﬁf‘&n aE‘BuEﬁ% %%@%&Wé@n 'i’il(ﬁg 1S R AYEGhocess

so that an’ actual pressure betwe e die 100 and the process 1
{grg@tzz,@Q;%%tﬁd@q@g§@Mggng@Hed [0062] The explanation has
been given of the case where the die holder 2 has the displacement
foeélis 5, but the process target holder 12 may have the displacement
means. The displacement means 5 is not limited to the ball screw and the
electiibewatdazaifonbpd bees givan cldjustihe whienivibadikp laddmenbasrtisunt

and displacement speed of the die 100
displacement means 5, but the process target holder 12 may have the displacement means.

ed sglacement

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
together. In this case, when the die 100 and the process target 200 are largely displaced,
the ball screw and the electric motor are used, and when the die 100 and the process target
200 are displaced by a small displacement amount, the piezoelectric device and the
magnetostrictor are used. Needless to say, a hydraulic device or a pneumatic device
may be used.
[0063]

By constituting the displacement means 5 as explained above, the die holder 2

which holds the die 100 moves up and down, and the pattern surface 100a of the die 100
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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 electei@ motor, the piezoelectric

device, and the magnetostrictor can be all combined and used 20

together In this case, when the die 100 and the process target 200 are

largely dlspIa}ced the ball sc nd the trlc motor are used, and

GORERT IS Y GBMSH: RIS SSF céE tﬁ%‘é‘te a&?’ee 6?5&?1%8&%“%? HgHoA00 held by

%gglr%%%rrsl ent ‘Zﬁm‘lj@e " ttie piezoelectric device and the magnetostrictor

arelused. Negdless to say, a hydraulic device or a pneumatic device may
G@]ed. 25 [0063] By constituting the displacement means 5 as

explained above, the die holder 2 which holds the die 100 moves up and

downtansbiigopaitestvuriacad 0 abHediv A8 #pl CaniaspReisalikposed on

contact, pressed, and removed relative to the process target 200 held by

the geduddsrtarges dodtecd Be{@0641hd heopositiona 2@ tion thiediehdlder 2 is

comprises, for example, a linear scale disposed on 5 the die holder 2. A

dietawicd bengdbn lineasrsets sidriist 2RO ¥hpomBai @ Hbkridic2! () recthsuragess

usm%the linear scale, and the relative position of the die 100 to the

280 éte%péﬁ&%lmgﬁrécetﬂ%@@pf@edvsfﬁtetﬂt@%%eéhe measured

alculat f{o easured value and dete ed. Th |t|on det
value an f: C POS1 10],’[1 CFEGC% on mea 1S elec T 6 tO the
means 7 Is eléctrically connecte S6Atrol Méans ransmlts

%ﬁﬁ%qﬂgﬂlg @(}6 98%5@91@8&1&‘8%8&6‘% g'ﬁlé‘ﬁ@t@(gg ’\Jll%m?on of the die 100 and

displacement spéed thereof to the control means 300. Note that the

RSN deteriign-faaaRRdrin et imited te:ihe Jnear Realanandy/psiaHsn

devices can be used. For example, a laser length measuring machine

peadtlet rasatize’ dienboldeitedsisc ehanayecbesusledatid measyrdethecpositionngtd. For
the process target 200, or a laser length measuring machine provided on
ehrempbt ese terr taigtio lderstiPisgdnaviay derosdddomtbasidohdepdsitlonmefy be used
H;] ?neasure 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
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
to the displacement amount that the displacement means 5 can adjust.  Specifically, it is
preferable to do detection at less than or equal to 100 um, preferably, less than or equal to
10 wm, more preferably, less than or equal to 1 wm, further preferably, less than or equal
to 100 nm, still further preferably, less than or equal to 10 nm, and yet further preferably,
less than or equal to 1 nm.

[0065]

By constituting the position detection means 7 as explained above, the position of

the pattern surface 100a of the die 100 relative to the process target 200 can be precisely
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15 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 means 5. In regard to the spatial resolution of
the position detection means 7, it is prefarable 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 20 to the displacement amount that the displacement means 5 can
E ﬂﬁ?ﬁé‘ﬂ)éﬁfﬁégﬂﬁ}?‘?ﬂ?@t ﬁé‘?éﬁéﬁ R HeR ARG 3{?@%@5%&5@5?{8 100 and

00.um, prefer less than or equal to 10 u e prefera
HERIARS SRS St TR SR AR Y
Rilfwiheparsarakly less than or equal to 10 nm, and yet further
preferably, less than or equal to 1 nm. 25 [0065] By constituting the
feRigpn detection means 7 as explained above, the position of the pattern
surface 100a of the die 100 relative to the process target 200 can be
precisélyRissadjuktedtinnaccordandg avith e size betivegpatteicanidand the
pressure between the die 100 and the process target 200, thereby
rsRevirGaie HQrisié capiises ther gatameandogrbeaiblshicdisagis prssekegd
thereof. [0066] 5 The pressure detection means 8 detects a pressure

betvreartthdigitDomdiie o cpibEEes! 2ifet 285 OHAL AL saRgre measured,
XRIPI Jg%ggﬂg%ﬁac 'é“&%%fggﬁﬁ%%%’ Depyeen the dslgré)%gh?e(?](%th{ethe die

(0]
process targ ccordingly, a can be measured, an he

mpased jead Favidedming 268 ﬁ(ft?ﬁe&?%%%&%%%ﬁ%@%g?a%gt?%e(%ed.

die 100, then a pressure between the die 1
¢80 hedstedtadedth Thar esswiedetanlieRmeans B helertiishiiéans 300, and
connected to the control means 300, and transmits information on the
teitentrdipfesautienherdio dQo&él prbsseendiotetaeans 300 controls the

displacement means 5, press means 6, the die
[0067]

les
a

n% the mold
16) nm,

The control means 300 controls the displacement means 5, press means 6, the die
heating means 3, the die cooling means 4, the process target heating means 13 and the
process target cooling means 14 based on detection information from the position
detection means 7, the pressure detection means 8, the die temperature detection means
31 and the process target temperature detection means 13, and comprises, for example, a
computer.

[0068]

The displacement speed to be adjusted depends on the material of the process target
200 and the temperature thereof, but it is preferable to adjust the displacement speed at
less than or equal to 100 um/second, preferably, less than or equal to 10 um/second, more
preferably, less than or equal to 1 um/second, further preferably, less than or equal to 100
nm/second, still further preferably, less than or equal to 10 nm/second, and yet further
preferably, less than or equal to 1 nm/second. Accordingly, it is possible to adjust an
actual pressure between the die 100 and the process target 200 to less than or equal to a

predetermined value. Note that the pressure between the die 100 and the process target



10

15

20

25

heating means 3, the die cooling means 4, the process target heating
means 13 and the 15 process target cooling means 14 based on detection
information from the position detection means 7, the pressure detection
means 8, the die temperature detection20eans 31 and the process target
temperature detection means 13, and comprises, for example, a
computer. [0068] 20 The displacement speed to be adjusted depends on

he material of the process target 200 and the temperature thereof, but it
?5081‘@[% dists j%ﬁﬂ?ér%%%%elﬁ?éh?@b%eod‘%P?ﬁ&iﬁ&ﬁ%}i%ﬂﬁﬁ?é 3 and the
1%%e‘*s'é“ﬁre%999atﬁ{ efaranly, dess than (i)rgtg%gtli{)% %%n‘%'{ﬂée%é)s%ﬁre”&%{&iﬁon means
Ip))re era yg esst or equal to 1 um/second, further preferably, less than

r ﬁﬂ%aﬁ%ﬁ%@h@@ﬁ%@%e’%ﬁ WHNGsRERIGrabbA (3RINATLOLaRL B,

10 nm/second, and yet further 25 preferably, less than or equal to

fonésecond. Accordingly, it is possible to adjust an actual pressure

between the die 100 and the process target 200 to less than or equal to a
preddteerfitied mal uethi aienib@at thengresshod bEthvesl thdtdie 40Q @neltheag the
process target 22 200 can be adjusted by controlling at least either one of
piecdie maghitg leans 3 and the process target heating means 13 based

on information from the pressure detection means 8, and changing the
E@%%rature of a mold surface 200a of the process target 200. [0069] 5

e ol s Wgmepactuing melhonafins col eptue siuce

using % € process'mac IrSt, the al € Process

langrt200-a16aated O PedRIRIVAEH. 4% 85@9?3&@?&6&'9?%@&1% or the

case where the process target 200 is a substrate or the 10 like w

RlaiMebh Riskaitverpraierahl e thatdhs diend A shrudPembeRIed KRaAed to a higher

higher temperature than that of the process target 200, and more
riafetablys thendlewshidthiel frocdraiegkt@@0higldentempe fatalsy thindikeshould be

softening temperature (glass transition

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
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
process target 200 is a film or a sheet which is relatively thin, the die 100 and the process
target 200 are heated to the same or approximately same temperature. This is because
heat is easily transferred and the die 100 and the process target 200 become the same
temperature. The heating temperature depends on the material of the process target 200
and the material of the die 100, but is set to, for example, a softening temperature (Tg) at
which the process target becomes soft + greater than or equal to 20 °C, the softening

temperature (Tg) + greater than or equal to 25 °C, and the softening temperature (Tg) +

30 °C. Needless to say, the temperature is not limited to such temperatures.
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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 15 than the softening temperature
(glass transition temperature, melting tep3perature, or the like).
Accordingly, when the die 100 and the process target 200 are pressed
against each other, heat transfers from the die 100 to the process target
00, and only the vicinity of the surface of the process target 200
é)g&ies soft, thereby avoiding a problem that the process target 200 is
squaghed wh ngg)dde%r. n the other h in a,case,where.the 20

oroc e e ISR e S R R et

ARG RRCERS TR, AR S AAle th QN HAME, R ARPIXMALEM other at a

same temperature. This is because heatis easily transferred and the die

BRAAPELERE Oroceshiarpes, 200 e iR &ANMe: demveraidréie [16cess target
heating temperature depends on the material of the process target 200

200 dnen i ke araliofdipecsiert @0 postiideseiiapforer@nipletha poaftemiodthe die 100
temperature (Tg) at 25 which the process target becomes soft + greater

taaboraeiiares 20t0e mecssftanisl2tompergaifiediiy)itigpsefpar et the
equal to 25 C, and the softening temperature (Tg) + 30 T. Needless to

BES e RolfisdratiRg RV Rl P Seier R berafite or s9uibird PR more
%Qeefgrla il(?([)eglsn %lle Ig@%g%fg%tg.ﬁﬁlzaogu%{ﬁefh ﬁ%@%@?ﬁ%gg t e{rrln (I)? egblal to. 1 MPa,

e
emperatures, € processtarge are’pressed-against

%ﬁ‘f?u?ﬁ'ﬂ‘e‘?rg?&%rﬁgﬁ,?ésg’ﬁ%ﬁﬁ%@e?‘aﬁb’sd?%ﬁ?,eaﬁﬁeg%ﬂ@pﬁ%?&&ﬁ& less than

le 100 and the process target 5 200 should be as pressure as

possiklayithnapanga thaidhe papieming Re HiecdQRit (ahbediansierretall

to the process target 200. Specitically, it Is preferable to set the pressure
odessd hatodtpgisah to ith Mbia eptRierblebhleks: ibqnditesigpuad dov2dd Be, die 100 and
more preferably, less than or equal to 1.5 MPa, further preferably, less
thanroeesqrizies 2001Pegs still farthasepdeferatalyotessthisd rkonseppal ¢oseds and

MPa, and yet further preferably, less than 10 or equal to 0.25 MPa.

REBHANGS d S fsheasrd BgE RS e 8a%8ly small pressure in
gq%)?g]arison with conventional technologies, adhesion between the die 100

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
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.

[0073]

When the die 100 and the process target 200 are pressed against each other and the
pattern of the die 100 is transferred to the process target 200, it is preferable that the die
100 and the process target 200 should be in a vacuum atmosphere. In this case, the
atmosphere is changed to the vacuum atmosphere prior to the transferring of the pattern,
but it is preferable to change the atmosphere to the vacuum atmosphere prior to the
heating of the process target 200 in consideration of oxidization of the process target 200.

In regard to the vacuum degree, for example, it is set to less than or equal to 40 Pa.
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the process target 200 does not increase, deformation or the like is
suppressed, and releasing the die from the process target becomes easy.
[0072] 15 In this case, it is preferable that the displacement speed of the
die 100 relative to the process target 20@ should be set to a speed which
can adjust the pressure between the die 100 and the process target 200
in such a manner as not to exceed a preset pressure, e.g., 4 MPa.
g]urth r preferably, pressing is carried out while controlling the
g fgecement amount of the die 100 relative to the process target 200. 20
[0073] When die 100 and the process target 20 resse ainst
each ke TR AR VLA IR AR process

IQI"QQtZ%@Odrg SRS dhat @%}5@9&‘(&1@%?‘% %&5@‘%@&%{%&%@9@1% or equal

should be in a vacuum atmosphere. In this case, the atmosphere is
ehargeskiaihniveaubmbermasnie e MEiah adhpiransigmndb pEXagpRIBINcooling
25 but it is preferable to change the atmosphere to the vacuum

s plecespitotaththeo fimanig (eofptretpro CEg s -tdrgetROdire qualsiol érftiothe

of oxidization of the process target 200. In regard to the vacuum degree,
sefteanmn enienatast ((babsdatsdhasr aqaapid uhSP L. o1 oy ipNesfewiRrature —
the die 100 contacting the process target 200, the die 100 and the process

teip s sl SDIEY for mAIGS RS TEmp¥r A6 B IS ProcEt iy Be D ted to

Iesg %han or equal E)Otol]le lass gansiti.o te[[n\Bﬁlrl%ture or. soft%[;in

HERPEFARGFAY Er exaMe TG BoSHAT S SempLIa A& Ll gl gressure between

ﬁ%ﬁ(ﬁgip@otg HﬁE%%?e@%%é‘?%df‘@ﬂﬂ%ﬂé‘@%ﬁﬁﬁ S%Jttgﬁeff?l% L@g’ure is reduced

temperature (Tq) - less tharr or equal to e softening temperature
0assithan@r equal to 90 T. Needless to say, the cooling temperature is
not limited to such temperatures. Cooling may be carried out while
foemstaining the pressure between the die 100 and the process target
200, or may be carried out after the pressure is reduced 10 to about zero.

Finally, the die 100 and the process target 200 are released, the micro fabrication
process is finished.
[0076]

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

[0077]

Accordingly, it is possible to manufacture a very inexpensive cell culture structure
suitable for mass production, i.e., a cell culture structure having a concavo-convex
structure whose concavo-convex width is less than or equal to 3 um.

[0078]

The manufacturing method of the cell culture structure may employ technologies
other than the nano imprint technology, and for example, a concavo-convex structure may
be formed on a surface through blasting, corona discharging, etching, and other

technologies. In this case, the cell culture structure is formed in such a manner as to

have a concavo-convex width less than or equal to 3 um, and preferably, less than or



10

15

20

25

[0075] Finally, the die 100 and the process target 200 are released, the
micro fabrication process is finished. [0076] 15 In this case, it is
preferable that the area of the process target where the transferred
pattern is formed should be large, and ths size of, for example, greater
than or equal to 900 mmz, preferably, greater than or equal to 2500 mmz
is suitable. [0077] Accordingly, it is possible to manufacture a very

EA DR SefoetaPE AR Bh Ayl Abes R S EEY Tk i or cqual

{:o%@v% CONVeX | Eth is less tpag gr.eg equal to 3 um. [0078] The

an,or ¢ ual
manufa cturing method of the cell culture structure may employ

feghaplogies other than the nano imprint technology, and for example, a
concavo-convex structure may 25 be formed on a surface through

blastinghfoeena idisgharaing e ehahing candathry Jecbnetogiesld Bdfbs 888 such a
the cell culture structure is formed in such a manner as to have a

cwnoavescoiaex aviatpelessetkieam drat giialtot®mnydng pfeferaily] iessel, such as a
than or 25 equal to 2 um, less than or equal to 1 um, less than or equal to

Powi dinhiestshannanlagicd platecotlask, and tbesbranlitce quairtexaBpismin the case
[0079] In this case, it is preferable that the cell culture structure should be

R Bt iivetiopate-stssRiR S a g shahthe aqaﬁér%&gﬂ%rmai%b&oﬁ?m%d in the

Szurfe} e 05(? nor a szsell3 uch as il Petrl dish 1, adi ish 11alcml%lltlwel plate,.

1 [{0) lllllll e st ¢’'is in a
asK,orac arﬁ'ber |de or exampqe in W]e case O a mu IWE,‘ I{Z

é‘h‘ée?[ﬁi@ Reihate g %ECH'H:‘ ﬁ&ﬁ&%ﬁg%%'lﬂé‘@eﬁ%dﬁm%ﬁlﬁﬂ% HG8d be

70 to 90 mm by 100 to 130’mm."In a case where the cell culture structure

[sin@ sherhlikm RN R shepetiisRr eiatahiediatdng e&hGH8i8e of the

structure should be
multiwell plate. For example, in the case of a 96 multiwell plate, the cell culture

structure is formed in such a manner as to have a size greater 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 whose concavo-convex width is less than or equal to 3 um
inside the vessel.

[0080]

The vessel is not limited to any particular type as long as it can cultivate a cell, and
for example, a Petri dish, a dish, a multiwell plate, a flask, or a chamber side for
cultivation can be used.

[0081]

In regard to the concavo-convex structure, the cell culture structure of the present
invention is fixed to at least a part of the vessel to form the concavo-convex structure.
[0082]

In a case where the cell culture vessel is a Petri dish or a multiwell plate, as shown

in FIG. 7 and FIG. 8, for example, the cell culture vessel may comprise cylindrical
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10 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 cell culture structure is formed in such a manner as to
have a size greater than or equal to abozg 7 mm. <2> Cell Culture Vessel
15 A cell culture vessel 210 of the present invention is for cultivating a cell,
and has a concavo-convex structure whose concavo-convex width is less

than or equ o 3 um inside the vessel. [0080] They not limite )
QR Bt Y”E&%p%f%?é %85?8&?4 KRR 81 iid%% tGeone Pg‘te'hke

eéﬁ"m G A felh oao‘%“gnh %é“”l'}ﬁ'}’é’eeg te 5 f"'ﬁ%} 9 8 ShAmBel SIS nber 211
or cultivation can be use ﬂ n regar e COnCélVO -convex

BEHARBRe e @l GHIHrGISH Wel! %&I&@%Meﬁ?@%f@g’&%&%&ﬁ%@&% -like cell

least a part of the vessel to form the concavo-convex structure. 25 [0082
bﬂ@f@lﬁ@d@/ﬂﬂ@é@@b@@ﬁﬂIaqﬂtisfmé@sﬁwﬁlah%aﬁwiahe@rtlaewltw&uﬂélatﬁmure 220
as shown in FIG. 7 and FIG. 8, for example, the cell culture vessel may

ot thriseytyldndr tal26barsehh D ersl 24 @ dratds ¢p gedamtethtivewidr. equal to one
opening 211, the foregoing plate-like cell culture structure 220, or may
E¥Rplise as shown in FIG. 9, a cylindrical member 211 having greater

than or equal to one og?(?tfryng 211, the foregoing sheet-like or film-like cell

culturd'Siiegirtiovmething S8 H8R %@I@W%Qﬁ&%?@ﬁé% il dayjexample,
culture structur% 220 th the ¢ I|n I memb rs 212 and. mtegoateg
SR B S g R dortion o

%p Q{) thads Sg%qvfgéne%@g}g o jning by a non- -toxic adheswe,
ining hermal adhesion, or joinihg by adsorption or
[0084]

An example of the non-toxic adhesive is Alon Alpha (registered trademark), and
joining is carried out at least in such a way that spaces between the cylindrical members
212 and the cell culture structure 220 is sealed.

[0085]

In case of thermal adhesion, at least the cylindrical members 212 or the cell culture
structure 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
converting a vibration energy by an ultrasound to frictional heat, and of heating at least
either one of the cylindrical members 212 or the cell culture structure 220 to the glass
transition temperature or a melting point.

[0086]

Further, a die having a predetermined pattern may be pressed against the interior of
a normal vessel, such as a Petri dish or a multiwell plate, to transfer the same pattern as
the foregoing cell culture structure to the bottom surface or the like of the vessel. In this
case, a seal-like die slightly smaller than the opening 211 of the vessel is used, and such a

die is inserted into the opening of the vessel while moving it above the vessel to mold the

pattern, or a plurality of seal-like dies are arranged and inserted into respective
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by screwing with a screw can be employed. 10 [0084] An example of the
non-toxic adhesive is Alon Alpha (registered trademark), and joining is
carried out at least in such a way that spaces between the cylindrical
members 212 and the cell culture strucfre 220 is sealed. [0085] 15 In
case of thermal adhesion, at least the cylindrical members 212 or the cell
culture structure 220 is heated to a temperature near the glass transition
temperature or a melting point forjoining. For example, joining is carri

BB RAEGor i LBRELIA P E8G i NGF LS By Tk oSS (o form

ltrasound to frictional heat, a f heating at least_either of th
e e o B R SR S TRl Mo,
freRsiiepidemperature or a melting point. [0086] Further, a die having a
predetermined pattern may be pressed against the interior of a normal
MEssgl, such as a Petri dish or a multiwell plate, to transfer the same
pattern as the foregoing cell culture structure to the bottom surface or the
like o¥iiveoressad.shothisi2 FlkasH) angddidlikel dieisipgbfityabhaatietithese theealing
opening 211 of the vessel is used, and such a die is inserted into the
saEnag2dPietvuesgetighiemeshing il hpoveoindic/Bkedletovasaltherrylindrical

pattern, or a plurality of seal-like dies are arranged and inserted into

Pephetva! 3 Angitha sty sHFsaArdtirissrichfetpates thersbridsanessThe

DIRYEPROSERE DI 0 SN ERIVE S r“%‘gj? BL eI iy
orona charging, etciing or otner -technologles. oreover, as

%&@é&fé%y%%@g%g QiR ARIAER flishpse a sealing

member 215, e. sket formed of a silicone or the like between the

eyhindyeakimeMaa S gl AIMBR Qe fHIBpRAHcture 220 to seal the
spaces therebetween. The

Next, a structure with a spheroid and a vessel with a spheroid having a spheroid
cultivated on the cell culture structure or the cell culture vessel will be explained.
[0088]

A cell which become a spheroid is inoculated and cultivated on the cell culture
structure or the cell culture vessel, the cell repeats cell division, and becomes a
three-dimensional spheroid.

[0089]

Examples of the cell to be used are normal cells, such as a mesenchymal cell, a liver
cell, a fibroblast, an endothelial cell, a nerve cell, a cardiac muscle cell, a glia cell, an
ectcornea cell, a cartilage cell, an osteoblast, and a fat cell, and abnormal cells, such as a
cancer-derived cell strain (e.g., HepG2, HuH-7), an immortalized cell (e.g., HHY41,
NKNT-3, or Fa2N-4 strain), and a cell having chromosomal aberration. A person
skilled in the art can appropriately prepare and use a culture medium used for cultivation
in accordance with the kind of a target cell. Note that because the cell culture structure
and the cell culture vessel both have a structure that a cell can be firmly fixed thereto on a
surface, a spheroid created by cultivation is formed in such a manner as to be firmly fixed

to the cell culture structure or the cell culture vessel. It is thought that this is because a
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gasket may be formed integral with the cylindrical members 212 or the cell
culture structure 220 by applying a silicon rubber or the like thereto. 10

<3> Structure With Spheroid, Vessel With Spheroid Next, a structure with

a spheroid and a vessel with a spheroidXsaving a spheroid cultivated on

the cell culture structure or the cell culture vessel will be explained. [0088]

A cell which become a spheroid is inoculated and cultivated on the cell
culture 15 structure or the cell culture vessel, the cell repeats cell division,
Y (85 AEEDeT i BRCHIoRS éﬁ%‘f@%%%?lf? §§i“ﬁ§<é¥%%‘§eo‘}ftffl§ gggpent
to he used are ﬁormal ells, such as (r)ne[ﬁench mal cell, a liver.. cell, AW hen a

vention, an n Tage 1S T0rme € concavo-convex structure, .
H]brorHast, an enggtﬁe |a(l) Cgﬁ, a nerve célll, a cardiac muscie cell, a glla

el aB-AShinarmR o8l caltlang-cethamesieariarbemnd A [ahica!hRnd

abnormal cells, such as a cancer-derived cell strain (e.g., HepG2,

tli -t defodigtaniaize b salli@ais bif-bYdhter MSNIr3q@41kadN-gssti@phd/um per
and a cell having chromosomal aberration. A person skilled in the art can

app tepgihtefithpreparaiahdgise fooultdremeditmogied forcoudtinglyoauiture medium
accordance with the kind of a target cell. Note that because the cell
terenent deiren ity alientivefean eghbesoidsaelbissrimed e uoikghrdiesams

cell can be firmly fixed thereto on a surface, a spheroid created b

Btk hateh R sekivatittannbhisdad Bataiayiian ¢ igeapid while

culfure sttﬁjctui? or th%.cell culture vessel. It is thought that this is because
Ire Clné,t Fcu uremg 1un%.
a very large number of pseudopods grow up on the cell culture

re of the present invention, and a firm anchorage is formed on the
concavo-convex structure. When a single cell is inoculated on the cell

culture;istpraiEd efiHae PipaaotdninenliPnaed iszculidvaiethiarRighidesn® um,
pseudopods of greater than or equal to 0.1 pseudopod/um per 5 unit

teafyifatdf 1Hé sus@undingarpridembly 220 uad dhercelhdXachrdipglferebliu @S to 35
medium replacement for cultivation to form a spheroid can be carried out
throbghithepsastele 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
cell culture structure or the cell culture vessel, and it can be precisely measured through
optical microscope observation or electron microscope observation.

[0091]

A spheroid obtained through such a method is mainly comprised of a clone cell
created by cell division of a single cell. Normally, a cancer cell created in a living
organism is formed by cell division of a single cell, not by aggregation of plural cells like
a spheroid of a conventional technology (a spheroid described in patent literature 1), so
that it is possible to cultivate a spheroid having a similar characteristic to a cancer cell
created in a living organism, and screening having a high degree of certainty.

[0092]
Moreover, such a spheroid has common characteristics to a tissue present in a living

organism in various points, and reproduces a tissue environment inside a living organism

more accurately than monolayer cultivation.
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method as that of normal cultivation. This facilitates formation of a
spheroid while replacing the culture medium. [0090] 10 It is preferable
that a spheroid should have a size greater than or equal to 10 um,
preferably, 15 to 50 um, more preferably920 to 40 um, and further
preferably, 25 to 35 um, but it is possible to form a larger spheroid by
repeating culture medium replacement and cultivation in accordance with
fﬁgﬂpose of use of the spheroid. Note that the "size of a spheroid”

a longitudinal diameter of a spheroid on a plane parallel to the 15

cel C}ﬂ's“éhég ?Sﬁfl%‘r’ct)ucﬁ%%med%%ﬂo%gg‘{ e }é%ess%%'f i%QQn'tti&"i“fs REIRGEAEN o
measured through optical microscope observation or electron microscope

RRsSNANLMQRIL AaRRDE r@iMﬁ@é‘ﬂ%&%ﬁﬂ%,%@hs@@&t@Q%iﬁemé‘%()ntrolled

comprised of a clone cell created by cell division of a single cell.

Netmnallysed eansenephareaiaddn witlying Ricasganiaireis fonneas RyicpYssible to
division of a single cell, not by aggregation of plural cells like a spheroid

ofrarodb rheentionéitlie chnbiog yrtats idmriishdéstr ibedhére pate st ttexatuee df)the
so that it is possible to cultivate a spheroid having a similar characteristic

woheicahaeieterbbrdgte dirntivVingadgapis mreieraderéessiigmalitlg a high

degree of certainty. [0092] 25 Moreover, such a spheroid has common
teristics to a tissue present in a living organism in various points,

and reproduces a tissue environment inside a living organism more .

mccu R D1y S AU Sban S5 tob AR HTERHL S obimheaid
HBFRian G Qgﬁﬁ% ¢ E&V&"J'ﬁ’ﬁhﬁcﬁﬂ'?gﬁﬁ%ﬁ 8(\? Gui MR B VARGo flow inside
material is artificially controlled, the spheroid can have a controlle

SULKIOg iRIeBATRSichphase farned witkifhadicmsineiwendhatigvitdzell
possible to 5 control the size of the sticking are to less than 50 % of the
sidrenseiifagsad@rascel hichment 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 actine. It is
known that all of those are closely related to cellular adhesion. A tissue or a tumor
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
through the present invention has such factor/protein expressed more strongly than a
conventional spheroid. The expression level of such factor/protein can be checked
through immunostaining method using a specific bonding pair (antibody, receptor, lectine,
or the like that a person skilled in the art can select and use appropriately) with respect to
such factor/protein, western blotting, and the like.
[0095]

For example, the actine can be measured through the following method.

A cultured cell which forms a spheroid is fixed, processed with an interfacial active

agent or the like to cause a cell to be dissolved, and is subjected to blocking with BSA

(Bovine Serum Alubumin). A sample adjusted in this manner is combined with an
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spheroid, preferably, less than 40 %, and more preferably, less than 30 %.
[0096] In comparison with a conventional non-sticking type spheroid (e.g.,
a spheroid formed in an agarose gel or a spheroid formed by causing a
culture medium to flow inside 10 a flaskBat 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
%Tf&éﬁ?ﬁ’&ﬁ“ﬁ%@ Oéﬁféeé falal ik ARt R AT eaRdY

n

ar‘fﬁ DSy 1ibe R natrqa%te e'!io%@fa%eceafﬁgﬁ%%' sr%li'%‘tr%‘%t%%a IMRLAYNEH material
ISSUe or a untor INside a living organism nas a actof/proteln

gxessed i maintaibdhaduiserdimensionalstructure, so that the

spheroid having expressed such factor/protein maintains particularly the
meicteristic of a tissue or a tumor inside a living organism. The spheroid
obtained through the present invention has such factor/protein expressed
morel3tecpybrdibobéaicenentighahs phekitin? betiexprassioniewahaf suahonments
factor/protein can be checked 20 through immunostaining method using a
apisific Yonaimgpaie (asusoticrasepick dderygcrommthe Ik wizturperson This can
skilled in the art can select and use appropriately) with respect to such
PeciorraR P FESESIRDIBETHED AnBraTe &S TBIOST ot Exalfpikatg cqual to 1.5

ctim? can be measured through the followir}g m%th q 25 A cultured cell
1rHesh an monolaver culfurean asprotein amouynt: I1?1re eraqq é/ rea‘iert an or ¢ u%l to 2
which tforms a spheroidis fixed, processed with an intérfacial active "agen

Qhi0S JKe foocanse g callirie dinselyedy Al 18 é%&!’&%t%ﬁoa Rk Wi cking
I tedint

BSA " (Bovine Serum Alubumin). A sample adjus his manner is

svabined thraRo3ertivastine Ansesi Rleths ke i 60 BThiRGshe nutrition (e.g.,
antibody is combined with a secondary antibody labeled by a labeled
suliasiesiaenlike flhiospisaghitinater ial@xddhtddiielechinaieianiodgtesi@ctthan or
and quantified, thereby measuring actine. [0096]

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
blotting using specific coupling pairs for respective phenomena (antibody, receptor and
the like), immunostaining, and the like.

[0097]

The spheroid obtained through the present invention and manufactured as explained
above can be used for screening of a medicine. That is, a chemical substance, a
medicine or the like 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.

[0098]

The spheroid of the present invention can be used for differentiating the malignancy

of an illness. That is, a tissue piece or a tumor piece obtained from a living organism is

caused to divide into each cell, and the growth ability is evaluated during a process of

causing such tissue or tumor to become the spheroid of the present invention, or the
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5 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 grnequal 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-1 a protein) which is expressed in a
condition of lacking 10 oxygen, and a phenomenon which can b
%@F\)@Bt?ﬁtg‘&ﬂ]?ﬂgﬂ%ﬁscﬁvﬂlfﬁfﬁ fifiotfagPres ﬁtogfa free cell from
81@053 QP()?/ ation of AMPK or the like: enhancement of greater than or
equ times than monolayer culture, preferably, greater than or
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
apprapiaisiyrehBeretprRsemhenamensathingh Westaor tAdthiatRggineering.
using specific coupling pairs for respective phenomena (antibody, receptor
Zhat ith ehikkehdmm wiolstgintsg)tandethotike pfop& ¢}l diliefepheddidabtairibabtained
through the present invention and manufactured as explained above can
erngdiradthydreseiirigdthe sbgioidas Tiiaeily, er cndingitdy Sillsdtinesogaponding
medicine or the like is added to the spheroid firmly fixed to the cell culture
Beie oF frRatical LA AL RAECHAE SLTRAAmIFY-ARTBRY pisHs e dRbTTg ik o
which has some eff%ct ?gain %ha ]pell tformilptglthe S hero&d. OQS% The
SPheroid st the [SPeSeRt nlention Ca'be dsedfor differentiding the

ignancy 25 of anillness. That is, a tissue piece or a tumor piece
obtained from a living organism is caused to divide into each cell, and the
growthalpityrisi e¥plHated dHI NG & REAGRSSHRTuSRHRIP G SH AN ISR Ok luation.
tumor to become the spheroid of the present invention, or the 31 cancer
melasiatitiabibyisexbbraieddy evaltatiog prestodathiidae dfesfilegoid firmly
cell from the spheroid. [0099]
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.
[0101]

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
biochemical change of a cell forming the spheroid is verified, thereby evaluating the
safety of such a substance.

[0102]

Next, the present invention will be explained in detail through the following
examples, but the present invention is not limited to the examples.
[First Example]

[0103]

Transparent films (made by ZEON corporation: ZF14) comprised of cycloolefin

polymer having a glass transition temperature (softening temperature (Tg)) of 136 °C, and

having thicknesses of 40 um and 100 um, respectively, were used as a process target.
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The spheroid of the present invention can also be used for the tissue
engineering. 5 That is, the spheroid of the present invention is prepared
and formed from a cell obtained from a healthy tissue, and the spheroid is
directly or indirectly filled in a corresponding tissue of a patient or an
animal needing a treatment, thereby using the spheroid for maintaining
and reproduction of the function of the corresponding tissue. [0100] 10
The L?ﬁheroid of the present invention can be used for food function

tion. That is, a functional food or an active ingredient in a food is

addeg ‘i?ntehr% Sl%lne r%lgvllclcrenthf%%g(éﬁ-@g CI%IZIL e'ﬂ}umﬁisgﬁs?ﬁ& ?(l)lr evaluations of

culture vesse?, na screening can ne perrorme as some

fllechagaipst aEel 19HING & SHREEQIG FAL0H e AP HHEIN S hnSRhgroid

of the present invention can be used for evaluation of the safety of a food

s anedisinex thatisicac st RE@dNEMisiagdspeded tedheusabepeidess is

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

ptrtictoral anchdpoochesnieetathanythobdthaellafanyingadite s phecbickis transfer regular
verified, thereby evaluating the safety of such a substance. 20 [0102]

heargand peasseenmy sttioiigl(BeleygismhpatieraefdiptenmegpthiausHesningcre
examples, but the present invention is not limited to the examples. [First

Bsedmple}© rbfiw%lrﬁ?aﬁgﬁaéelﬁﬁlﬁﬁﬂg Wof?w%m\i%rtﬁoﬁ% .tazri%
compri 01 CyC ernn .po, er ngving a SS rapsiton ter rqture

R R BralL P8 A g A THLS A ik SANLH G L 55 mm
B0 L Thd SRRREINP SsdSifntiseq 6 & RIS ISt deuO L0 AND  tines

olding device (VX-2000N-US) made by SCIVAX Is used for evaluations
Md spaces had a concavo-convex depth of 1 um, and had eight kinds of areas having

concavo-convex widths of 10 um, 5 wm, 4 um, 3 wm, 2 um, 1 wm, 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 cell
(hexagon) was 2 um (i.e., the maximum external diameter including the line width was
2.5 wm).

[0105]

The process target was placed on a silicon substrate, heated to a glass transition
temperature (softening temperature (Tg)) + 25 °C (161 °C), and a die heated to the glass
transition temperature (softening temperature (Tg)) + 25 °C (161 °C) was pressed against
the film surface at a speed of 5 um/second, and when a load sensor attached to the top of
the die reached 4500 N (pressure: about 1.5 MPa), the die and the process target were
held for 600 seconds at that load.

[0106]

Thereafter, in regard to the film having the thickness of 40 wm, while the pressure of
the die was kept constant, the film was cooled to the glass transition temperature
(softening temperature (Tg)) — 46 °C (90 °C), and after the cooling, the die was released

from the film at the speed of 10 um/second. When the film was observed through a
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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 5 performed on the process target; and the other having a
pattern which can transfer regular hexagmnal 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 (t xternal size of the individual die, was 55
PFADBYE S5 R %H%%&gggﬁ\%@c??m‘? Gﬁ?e“E‘b"iI‘]?E‘é\ﬁP- SRIGELGRRRRENVeX

&?um%r‘%?gm‘)fs”%%s G, %Hf?%%?’ JASAGoRCRKRgoNVEX ASRINOf L UM 16 peeling
and had eight INds of areas avYng Concavo-convex widths of 10 um,

WAL o erBe T thd/Bhtiden 0060, a@‘i’(ﬁ%Oi@%liﬁéﬁﬁ%‘é‘?!ﬁt{zh-r(lﬂfagniﬁcation

honeycomb structure had a line width of 250 nm, and the height of the

P aard80 nmetaopaatiatieraPuattdrh)canprifiel BYMsALHRIABIAAlctures, and FIG.
diameter of one cell (hexagon) was 2 um (i.e., the maximum external

dimmetertapchypditgdpei finatwidpo weas SIH @ tines) ) th¢ed 05} oiithen pridlagssdirection.
target was placed on a silicon substrate, heated to a glass transition
teh9érature (softening temperature (Tg)) + 25 C (161 C), and a die

heated to the glass transition temperature (softening temperature (Tg)) +.

25 COPER WAL LG HGD 1 @zﬁlfﬂélﬁﬁﬂﬁ%ﬁﬁég@%‘%eé%ﬁ‘%b%odf@ while the

um/seco and when a Joad sensqgr attached to op, of the die reached
s e R R e RS £ E e SR e iseh

argetwere

Reddan A secandsa Béﬁ?xaed(-ﬂgﬂ%% "hereates, i gegardie éBSlﬁJQ) the die

having the thickness of 40 ,um, while the pressure of 25 the die was kept

Ganstantsdherfimieg sralack e tiee slassthaRsiing. teMRRIRIIR{SYIERIBd through
temperature (Tg)) - 46 C (90 C), and after the cooling, the die was

tiedaganlink @ie dhenfibnicad shg s PEENRflhj tnts ecd rdod\faeteih effiohey@asmb
observed through a 33 scanning electron microscope (SEM), a pattern of
stunifoenhamthgoodlongetivo-awshveyeeling was transferred to the entire transferring

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.
[Second Example]

[0108]

The surface of a polystyrene-made plate having a thickness of 3 mm was subjected
to surface roughening by conventional blasting, thereby forming a film having concavities
and convexities.

[Third Example]
[0109]

The surface of a polystyrene-made plate having a thickness of 40 um was subjected
to surface roughening by conventional corona discharging, thereby forming a film having
concavities and convexities.

[Fourth Example]
The cell culture structure (honeycomb structure) manufactured in the first example

and having a thickness of 40 wm was cut to a size of 1.5 cm by 1.5 cm, and the cut-out
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structure (lines and spaces or a honeycomb structure) having no

elongation and no peeling was transferred to the entire transfer area. FIG.

3 is a plane photograph (magnification power: 10000 times) of a

transferred pattern comprised of honey@mb structures, and FIG. 54 is a

photograph (magnification power: 5000 times) thereof from an oblique

direction. [0107] On the other hand, in regard to the film having the
pressure, of the di

thickness while s kept constant, the

ﬁ‘f%%séﬁtﬂh %%?&éé‘rﬁéﬁé‘ﬁ&ﬁ %Qrﬁ%r%ﬁ’?é( SHERn ‘E@H?E&F’a\"fi%n
ﬁl’ e%)o 5 C 101%% QQF ch rr'éh\eecso?jz/% therecsireen t1191 was re released from the

the spee 0 um/secon en itwas observed t through the

Eﬁ%@?@rﬁ g}ron microscope (SEM), a uniform and good pattern of

oneycomb structures having no elongation and no peeling was
toansgferred to the entire transferring area. FIG. 5 is a plane photograph
(magnification power: 10000 times) after the transfer, and FIG. 6 is a
photdythpisimbgilficatiot) povert] 20080 sime Sy drom lamabl g uerdireetéamoculated
15 [Second Example] [0108] The surface of a polystyrene-made plate
heilingedl ertirrevesefl Dhihe wigsest bjEersi@ntprepefadan diggfoanih gtaynple together

conventlonal blasting, thereby forming a film havm concavities and
el aﬁ(jl[ﬂlﬁ-%{ EimpIRES %‘]O‘T{ﬂglglgrfla%e/"dc tal bovine serum, 20 mmol/1

%‘ r T mf}?e (lo Iﬂa}/l e%tchI Bonate 0& Wit A SSUb tedt 30.03 g/1
surface rou giening By Convemional ¢oréna argrng ere V téiming a

UF%) NG CONERNILES BRG EADY ?@%%eﬁ%i?&&ﬁﬁkﬁﬁ%ﬁ[@@ﬂﬁ%@%@ﬂ' °C and 2 %

ure structure (honeycomb structure) manufactured in the first example
e NaviRen? HPeieeassoh40 wumivesueehtta dize @fylaa R 18, and then a

and the cut-out 34

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

[0112]

In regard to the spheroid formed in this fashion, the expression level of an HIF-1a
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
seven days from the beginning of cultivation. As a comparative example, a U251 cell
inoculated at the same cell density in a conventional polystyrene-made culture dish and
cultivated by culture replacement was used. The result is shown in FIG. 13. Note that
the western blotting method was executed by the following method. First,
electrophoresis was performed on 20 ug of a total protein extracted from a cultivated cell
with a precast gel (ATTO-made polyacrylamide gel ¢ pagel). After the electrophoresis,
the protein was transferred to a PVDF film (ATTO-made clear blot P film) with a blotting
buffer liquid (20 mMGlycine/25mMTrisHC1/20 % Methanol, pH 8.0). Blocking was

performed on the PVDF film subjected to transfer with a 5 % BSA/TBST (20 mM

Tris-HC1/0.15 M NaCl/0.1 % Tween (registered trademark) 20, pH 8.0), and incubation
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piece was fixed inside a Petri dish having a diameter of 3.5 cm by thermal
adhesion, thereby producing the cell culture vessel of the present
invention. [Fifth Example] [0111] 5 A thousand cell strain U251 cells
originating from a human glioma were irggculated 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, PES 8 m ol/1 so hydr rbonate, 42000 upits/1
Ban e dont Boen Ompﬁ&@ S s AN B PR VRt ybody.

der atmospheres of an§i dium r as .
o R e Rg e ot R AR SRR ffReuboson

iR re[@%ﬁl{{%%ecgﬁﬁnﬁﬁ% , SQLUIAHIRG i g%ﬂ?efd’f’ A ARReroldaf PaiLIGRANM leaned,

invention was formed. [0112] In reg o the spheroid formed in this

fRshiaset thesexneerd oy levedaflamiléscla bepiede0l(anthéihainalaé ECLplus).
polyclonal antibody was used: made by santa cruz biotech, co., Itd.) and
[fHdsphorylation of AMPK (anti AMPK rabbit polyclonal antibody: made by

cell signaling technology, co., Itd.) were confirmed through the western
blottippsethetickitedraanins thapl thatihhsWayhedriglstreidthastiomuplsaimilar
comparative example, a U251 cell inoculated at the same cell density in a

ehAdeisHHAID Ay SyFeimelfn advinaaraagis éﬁmlmﬂlfai‘aocﬁk} Refaimg it has a
eplacement.wa ult is in FIG. 13. Not t the
SR ek T LS AT ot eCf S i Shosphrylation
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cultivated cell with a precast gel (ATTO- e pol yacry amid

el AL ebeeiapbrEasHicANR REQIRI Wag ¥@J‘§?”ﬁﬂi%@l&¥DF

film (ATTO-made clear blot P film) with a bIottlng 25 buffer liquid (20
faM@&Jycine/25mMTrisHC1/20 % Methanol, pH 8.0). Blocking was

performed on the PVDF film subjected to transfer with a 5 % BSA/TBST

(20 niior theispHE 010 v dsCHOldINgdTbeen (ntgisteladentideenarkydd0red. The

pH 8.0), and incubation
measurement of actine 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
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.
Next, the target was subjected to incubation in 1 ug/ml anti mouse actine monoclonal
antibody/0.1 % BSA/PBS for one hour, and then washed three times with PBS. Next,
the target was subjected to incubation in 1 ug/ml AlexaFlour 488/0.1 % BSA/PBS for one
hour, and then washed four times with PBS. Finally, the target was enclosed by
glycerol/PBS, and observed through a fluorescence microscope. As a result, it is
possible to confirm the increment of actine filaments.
[0115]

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.
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35 was carried out for one hour in a 1 % BSA/TBST solution containing a

first antibody. The target was sufficiently cleaned with a TBST solution,

and is subjected to incubation in a solution containing a secondary

antibody for one hour. After sufficiently geaned, the target was detected

by a chemiluminescent method (GL/Amersham-made ECLplus). 5[0113]

It becomes clear from the result that the cultivated spheroid has a much

Elmﬂ r characteristic to a tissue inside a living organism than a monolayer
cause it has a larger expressmn level of an HIF-la protein than a

mon eII a the hosphr I n, of AMP ephanc d This mean

that e e G R LA & L o ST BN Formea

ﬁ%?ﬁq@&%@%‘éﬁ'tﬁ?é@ Shad PEL LA FibYn RNCHEE G o &‘?Jc&ftlxﬁ%m%latwe toa

spheroid formed as explained above, actine fllaments were measured

TabsnSASYIRMRRLREATHBEHRAMGRLS WRER siastied @%@Mdheateltw@glculated as
method. First, a cultivated cell was washed twice with PBS. The cell was

fixew (06 )fiffeenumbruteSsphinngidS8révckqlenaldie hyeced R8 Sewnddapshatipassed from
twice with PBS. Next, the cell was processed for fifteen minutes using 0.1
e DERINXNROTT PHSY v vigdafivedton saber PBS!IN@cHakeskpeubjEcrens-
to blocking for thirty minutes using 1 % BSA/PBS, and washed twice with
,ptﬁ]e target was subjected to incubation in 1 ug/ml anti mouse
tine monoclonal antibody/0.1 % BSA/PBS for one hour, and then
ashed three times with PBS Next, 20 the target was subjected to

'nCUb@tt Hd"ég fréltl‘% & c‘@ﬁ/ 9 %Qd IP %% trﬂ[rﬁﬂ?h%éﬁn@ﬂgck portion

then was fourt|mes wit PBS Finall the arget was enclose

WERJGE@@&H%@Q%@W@H&W%@QI%f'ﬂfé@&%ﬂ%%tﬁ[@ﬁ%@&ar@& i@t the fourth

result, it is possible to confirm the increment of actine filaments. [0115]
2tainpleeqeparation2ohthe strocMEMVitin tarsphedoich ¢E dheapriagelitx % fetal bovine
invention, the plating efficiency and the spheroid formation rate were
sasusu2@dnmioE FdEgRES .showrpl/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. 15), so that the structure
with a spheroid of the present invention was formed.

[Seventh Example]

[0118]

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]
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in FIG. 14. 36 [0116] 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 ragg was calculated as 5 a rate (%)
of a number of spheroids formed per unit area after seven days had
passed from the beginning of cultivation relative to a number of cells
'@ %ated per unit area. [Sixth Example] [0117] A thousand cell strain

% B cells originating from a human head and neck portion 10 were
mocuAa%%d in the, (il II cultiﬁ | of the res&nt |nv ntion r[aooared in

ousan strain or1 11 man O cancer were
the fourth "example together w Ml of an & utture me

{onifansh el Ryt Wl%séle&‘ e %PeE@H%‘?HJeE&EB%%p%@H“R%&!e fourth
sodium hydrogen carbonate, 42000 units/1 penicillin, and 0.03 g/1

siteppisysither Hishas CoftivateNiovsaMandiaydiuRiRbmiMaspNessstahl bovine
37 C and 2 % CO2 (medium replacement was carried out on the third day
Sandthmsinth dayPEnNE therwldl sphidroihyesdarmet dsae, ARBOA bi)isol

that the structure with a spheroid of the present invention was formed.

PSeigelhih Exhhpied/fostig tomtsdus anthisely st smeddorceNs AR amnder

from a_ human colon cancer were 20 jnoculated in the cell culture vessel

@F]%H%PBF&%W? ivenfiBl pregerad e ERAS RO BT i hird day
EIII\:%é %jltur edlum con a\;&gn 100/ fet P 27; {Hé?%hflstructure
h .

mmoﬂf S% Wi ydsrogen C ona €,

&%'3' th%?ggpgﬁﬁ%mrfﬁ%}%fdmwlmma culivated or seven days

under eres of 37 C and 2 % CO2 (medium replacement was

?@fﬁl@dgg wpMeihe third day 25 and the sixth day), and then a spheroid was
rmed (see FIG. 16), so that the structure

[0120]

The cell culture structure (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]
[0121]

A thousand normal hepatic cell strains were inoculated in the cell culture vessel of
the present invention prepared in the ninth 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 eight hours under atmospheres of 37 °C and 2 % CO,, and then a
spheroid having pseudopods was formed on the cell culture structure.

[0122]

In regard to the spheroid formed as explained above, the girth of the spheroid and

the number of pseudopods formed around the spheroid were measured, and then a number

of pseudopods (number/um) grown per unit length (1 wm) of the girth. The result is



with a spheroid of the present invention was formed. [Eighth Example] 37
[0119] 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 togethepgvith 2 ml of an a-MEM culture
medium (containing 10 % fetal bovine 5 serum, 20 mmol/1 HEPES, 8
mmol/1 sodium hydrogen carbonate, 42000 units/1 penicillin, and 0.03
%?/fl strepto yiin). Thi Wgs cultivated for seven days under atmospheres
SRS /blr@gé(%(n]r dium replacement was carried out on the third
ﬁ?%ind the sixth day), and then a spheroid was formed (see FIG. 17), so
at the structure with a spheroid of the present invention was formed. 10
[I}l&m@ ﬁxample] [0120] The cell culture structure (lines and spaces)

produced in the first example and having a thickness of 40 um was cut to
8 Wedth G hy 1.5 cm, At aidiepstonsds/ANurmberinaie a Petri
Qish having a diameter of 3.5 &®9y thermal adhesion, thereby 15
Préparing the cell culture vessbPB8Pthe present invention. [Tenth Example]
10221] A thousand normal hepatl@ cell strains were inoculated in the cell
2Wlture vessel of the present th¥@htion prepared in the ninth example
Bo@ether with 2 ml of an a-MEMI20 culture medium (containing 10 % fetal
Hovine serum, 20 mmol/1 HEPBZ9 8 mmol/1 sodium hydrogen carbonate,
82000 units/1 penicillin, and 00087¢/1 streptomycin). This was cultivated
for@ight hours under atmospheoas of 37 C and 2 % CO2, and then a
Féngﬁzthoid having pseudopods was formed on the cell culture structure.

5 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.
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25 In regard to the spheroid formed as explained above, the girth of the
spheroid and the number of pseudopods formed around the spheroid
were measured, and then a number of pseudopods (number/um) grown
per unit length (1 um) of the girth. The rgsult is 38 shown in table 1 and
FIG. 18. [0123] [Table 1] Line Width (um) Number of Pseudopods
(Number/um) 0.5 1.690 0.7 1.090 1.0 0.719 2.0 0.232 3.00.137 4.0
0.079 5.00.076 10.0 0.023 [0124] 5, It becomes clear from the result that
the number of pseudopods of the sp droif”! pidly increases when the
concavo-convex width of the lines and spaces becomes less than or
equal to 3 ,um. 39 CLAIMS 1. A cell culture structure having a

concavo-CoNYE) SHHFULEWHASSCANCAYBHANY WA IR {8s% hADer

equal to 3 um. 5 2. A cell culture structure having a concavo-convex
st oiiexCONEAVO 16 HRX sirugidiecdnarising a plurality of

successive cells each formed in a

2. A cell culture structure having a concavo-convex structure, the
concavo-convex structure comprising a plurality of successive cells each formed in a
polygonal shape in a planar direction and having a minimum internal diameter of less

than or equal to 3 um.

3. The cell culture structure according to claim 2, wherein the cell is formed in a

hexagonal shape in the planar direction.

4. The cell culture structure according to claim 2, wherein the cell has a

maximum internal diameter of less than or equal to 3 um.

5. The cell culture structure according to claim 2, wherein a width between

adjoining cells is less than or equal to 3 um.

6. The cell culture structure according to claim 1 or 2, being formed in a

film-like shape.
7. The cell culture structure according to claim 1 or 2, being formed to have a
larger area in the planar direction than an area of a bottom surface of a vessel in which a

cell is cultivated.

8. The cell culture structure according to claim 1 or 2, being formed to have a
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polygonal shape in a planar direction and having a minimum internal
diameter of less than or equal to 3 um. 10 3. The cell culture structure
according to claim 2, wherein the cell is formed in a hexagonal shape in
the planar direction. 4. The cell culture stoucture according to claim 2,
wherein the cell has a 15 maximum internal diameter of less than or
equal to 3 um. 5. The cell culture structure according to claim 2, wherein a

idth between adjoining cells is less than or equal to 3 um. 2Q 6. The cell
ﬁﬁ?&@i‘r&&ﬁ?é’ 5EARSGBN AT 873, &hatfsmﬁéla*ﬁff%ﬁmaf%weﬁ plate.
shape. 7. The cell culture structure according to claim 1 or 2, being formed
to have a larger area in the planar direction than an area of a bottom

surfage of gyesshlNHICHR tdre GELLIIFHIYNRIGHN - e CEHEUIMEEA of at least

structure according to claim 1 or 2, being formed to have a 40 "larger area
nheolansi geeriRN JbBMmaAd QrePaehai D attom Sty iaes Gl R idd WRmoplastic
plate. 9. The cell culture structure according to claim 1 or 2, being formed
ofsat, ldastirany andapdiysiyrehen phdysnide sdicacrylic resin, a
cycloolefin-based thermoplastic 5 resin, aluminum oxide, a glass, a silica
glass, and silicon. 10. A method of manufacturing a cell culture structure
havingba concavo-convex structure, the method comprising: forming the

concalo-cohsthad RhMEHERARG D AEh Y BBRTER ARt BY & BRRREvyconvex

or e%lfJaI (%8 3 um o a{%rocess target using a nano imprint technology. 11.

ructure S, metnog co T1SINg. .
Method Of manutac qug &Fcell culture structure having a

concmggg;eﬁ%ﬁw%%snm methad %me?ginQhJQ{}ﬁ‘-%%Q width of less than

concavo-convex structure comprised of a plurality of successive cells

or equal to 3 um on a process target using a nano imprint technology.

11. A method of manufacturing a cell culture structure having a concavo-convex
structure, the method comprising:

forming the concavo-convex structure comprised of a plurality of successive cells
on a process target using a nano imprint technology, the cells each formed in a polygonal
shape in a planar direction and having a minimum internal diameter of less than or equal

to 3 wm.

12.  The method according to claim 11, wherein the cell is formed in a hexagonal

shape in the planar direction.

13.  The method according to claim 11, wherein the cell has a maximum internal

diameter of less than or equal to 3 um.

14.  The method according to claim 11, wherein a width between adjoining cells is

less than or equal to 3 um.
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15 on a process target using a nano imprint technology, the cells each
formed in a polygonal shape in a planar direction and having a minimum
internal diameter of less than or equal to 3,, um. 12. The method
according to claim 11, wherein the cell ig formed in a hexagonal 20 shape
in the planar direction. 13. The method according to claim 11, wherein the
cell has a maximum internal diameter of less than or equal to 3 ,um. 25

14. The method according to claim 11, wherejn a width between adjoining
cells IS" les$ ﬁ&??&’roéfﬁﬁai’{é)%g,{ﬂﬁ}%ﬂ“ 1% 0Th HBERDE flf‘c%‘i%‘iﬁﬁ 38f§?éimf°med

%lllﬁig/ehq{aein the process target is formed in a film-like shape. 16.

10
Prie method Sac&('ai'rding to claim 10 or 11, wherein the process target is

formed 5 to have a larger area in a planar direction than an area of a
bottom surface of a vessel in which a cell is cultivated. 17. The method

acconding torelaihtd abdokdpesaim el DIOCEESRESEh ithfasroeekstafave formed
a larger area in a planar direction than an area of a bottom surface of a

tohliveelllad geplate. ib8: flhrambthatibacbendingie cifinbditbor ditfamefaivessel in
the process target is formed of at least any one of polystyrene, polyimide,
whigh keltasipnliveyedoolefin-based thermoplastic resin, aluminum oxide,

a glass, a silica glass, and silicon. 15 19. A structure with a spheroid,
comprising: a cell culture structure having a concavo-convex structure

whosge concavo-cgnvex width is less. thap or equal to 3 um; and a .
spheidid fol e S St A0 L Theai bR ccsp areet s formed
to have a larger area in a planar direction than an area of a bottom surface of a multiwell

plate.

18.  The method according to claim 10 or 11, 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.

19. A structure with a spheroid, comprising:
a cell culture structure having a concavo-convex structure whose concavo-convex
width is less than or equal to 3 um; and

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

20. A structure with a spheroid, comprising:

a cell culture structure having a concavo-convex structure comprised of a plurality
of successive cells, the cells each being formed in a polygonal shape in a planar direction
and having a minimum internal diameter of less than or equal to 3 um; and

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

21. A structure with a spheroid, comprising:



20. A structure with a spheroid, comprising: a cell culture structure having
a concavo-convex structure comprised of a plurality of successive cells,
the cells each being formed in a polygonal shape in a planar direction and
having a minimum internal diameter of légs than or equal to 3 ,um; and 25
a spheroid formed on the cell culture structure and fixed thereon. 21. A
structure with a spheroid, comprising: 42 a concavo-convex structure;
and a spheroid fixed on the concavo-convex structure, the spheroid being

form8$ RSB Ral iy BE& iGpods, a number of pseudopods per unit
length of a qirth-being greater than or equal tg 0.1 pseudo oc%um. 22,
e R e ST L A S R g rom o

YR ESRAGEBIA 1S AHHNEIGH JRIUSHEAVGE! Ghll- 1€ thRE SEHMWENg greater

with a spheroid according to any one of claims 19 to 21, 10 wherein the

spheroidiasasizesthabpodiameter thereof is greater than or equal to 10
um. 24. A method of manufacturing a structure with a spheroid,

5 comprising: inoculating and cultivating a cell on a cell culture structure
having a concavo-convex structure comprised of a plurality of successive
cells 2the cdlts stapetweingthisiireneld reeopbngoraishapelinlaiprabdto 21,
direction and having a minimum internal diameter of 3 um; and forming a
sphresBidh o IeTRiddicy Gr Ateh @A sABCE" SFllcture with a spheroid,
comprising: 20 inoculating and cultivating a cell on a cell culture structure
having a concavo-convex structure whose concavo-convex width is less

than o equal 193 Utk DRRSPY, IRIINERSRNG R0 SRUSHIVT® (0 21,

vessel for cultivating a cell, the vessel comprising:
10 wherein the spheroid has a size that a diameter thereof is greater than or equal to 10 um.

24. A method of manufacturing a structure with a spheroid, comprising:
inoculating and cultivating a cell on a cell culture structure having a
concavo-convex structure comprised of a plurality of successive cells, the cells each being
15 formed in a polygonal shape in a planar direction and having a minimum internal
diameter of 3 um; and

forming a spheroid.

25. A method of manufacturing a structure with a spheroid, comprising:
20 inoculating and cultivating a cell on a cell culture structure having a
concavo-convex structure whose concavo-convex width is less than or equal to 3 um,

thereby forming a spheroid.

26. A cell culture vessel for cultivating a cell, the vessel comprising:
25 a concavo-convex structure whose concavo-convex width is less than or equal to 3

um.



25 a concavo-convex structure whose concavo-convex width is less than
or equal to 3 ,um. 43 27. A cell culture vessel for cultivating a cell, the
vessel comprising: a concavo-convex structure comprised of a plurality of
successive cells, the cells each being fagned in a polygonal shape in a
planar direction and having a minimum internal diameter of less than or
equal to 3 um. 5 28. A cell culture vessel for cultivating a cell, comprising:
a cell_culture st uctﬁjre havinq co%c,avq-convgf structure; and a, .

I :

cylindrical MERbEY HEGINE S IEYSORE BB AiIRY -AB BTy SETPTHS Be

coupled to_ the cell culture, structure .Wl'g10tpg clellar%g,

ture structure servi
Z 11
as a bORUR DRLA. £0 25 A ol CLRCRS SRS Har tNating & calr™ | cels

EQR B@ﬁi@l%rﬁl&? 'ﬂncé‘BH[?g%HMH&?J‘ﬁ@'}Qa%&QHF&YRﬁ?QHH FEAHE A v Aum

cylindrical member having at least one opening; and a bottom plate

sangwliching:theot ek cuiuresédquaiuce3witi. the cylindrical member. 15 30.
A cell culture vessel combined with a cell culture structure having a

5 concavo-convex structure and being for cultivating a cell, comprising: a
cell culture structure; a cylindrical member having at least one opening;
and 26-a bétte endterssersalicbing theded eqrlirecstpising: with the
cylindrical member. 31. The cell culture vessel according to claim 28 or

20, Whes e it HE UGB G A GPA A SN E B SR e L tructure

whose concavo-convex width i han or I m.
a cy%ngirlcal memger\i\{avmgsa{ %g’s o%e 8pere11 l'é? a%od%eumg a%oqe to be coupled to

the cell culture structure with the cell culture structure serving as a bottom plate.
10
29. A cell culture structure for cultivating a cell, comprising:
a cell culture structure having a concavo-convex structure;
a cylindrical member having at least one opening; and
a bottom plate sandwiching the cell culture structure with the cylindrical member.
15
30. A cell culture vessel combined with a cell culture structure having a
concavo-convex structure and being for cultivating a cell, comprising:
a cell culture structure;
a cylindrical member having at least one opening; and

20 a bottom plate sandwiching the cell culture structure with the cylindrical member.

31.  The cell culture vessel according to claim 28 or 29, wherein the cell culture
structure has a concavo-convex structure whose concavo-convex width is less than or
equal to 3 um.

25
32.  The cell culture vessel according to claim 28 or 29, wherein the cell culture

structure has a concavo-convex structure comprised of a plurality of successive cells, the
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32. The cell culture vessel according to claim 28 or 29, wherein the cell
culture structure has a concavo-convex structure comprised of a plurality
of successive cells, the 44 cells each being formed in a polygonal shape
in a planar direction and having a minimasn internal diameter of less than
or equal to 3 um. 33. The cell culture vessel according to any one of
claims 28 to 30, further 5 comprising a sealing member sealing a space

between the cylindrical mempber and the cell culture structure. 34. The cell .
SR agieeaﬁahH@%a@wé]ﬁhm%mHﬁeaee%ﬁg%%%@haz{mg a minimum

{}ggs%gc]?ggﬁg%ggfi stzg?ﬁl%]!la&gg rppti Tﬁnjfo 35. The cell culture vessel

according to claim wherein‘the cell’has a maximum internal diameter
of less than or equal to 3 um. 36. The cell culture vessel according to
claim 32, wherein a width between 15 adjoining cells is less than or equal

to 3 uM. 3711 Beetbereé MAtsfacibrigeaCathCole 6F YRESE! SO Findher
fixing the cell culture structure of any one of claims 1 to 6 to a vessel for

coitiyasing assediing® th38bér seathpthchacarefactenitiy aydsiicuiturerdssahd the cell
comprising: forming a concavo-convex structure having a concavo-convex
MiliteottieeBitan or equal to 3 um on a vessel for cultivating a cell. 25

39. A method of manufacturing a cell culture vessel, comprising: forming a

cell culture structure having a concavo-convex structure comprised of a

plur '%yof ccessive cells on.a vessel for cultivaji cell, the cells each ..
peing form AR A NBor o SRAIATA R 5 AL LA SR ged n

PRI UNEHOR] HHamGhar Qliefn.

35.  The cell culture vessel according to claim 32, wherein the cell has a

maximum internal diameter of less than or equal to 3 um.

36.  The cell culture vessel according to claim 32, wherein a width between

adjoining cells is less than or equal to 3 um.

37. A method of manufacturing a cell culture vessel, comprising:
fixing the cell culture structure of any one of claims 1 to 6 to a vessel for cultivating

a cell.

38. A method of manufacturing a cell culture vessel, comprising:
forming a concavo-convex structure having a concavo-convex width of less than or

equal to 3 um on a vessel for cultivating a cell.

39. A method of manufacturing a cell culture vessel, comprising:
forming a cell culture structure having a concavo-convex structure comprised of a

plurality of successive cells on a vessel for cultivating a cell, the cells each being formed
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than or equal to 3 um. 40. A method of manufacturing a cell culture
vessel, comprising: 5 engaging a cell culture structure having a
concavo-convex structure, and a cylindrical member having at least one
opening with each other. 41. A method a@Smanufacturing a cell culture
vessel, comprising: sandwiching a cell culture structure having a
concavo-convex structure between a 10 cylindrical member having at

|east an opeping, and a bottom plate disposed at a bottom of the .
B ARSI R AT AR H@ra%}ﬁ‘?fjti%% %&Vg’r%o%ﬁ’é‘ﬂ?%ﬁ%nﬁrﬂét‘?ﬂ’é’ﬁ%ameter of less

%%o(;gi 2;ptgl i 40 or 41, wherein a sealing member is disposed
E’etweeér%l%he cy%i rical member and the cell culture structure. 15 43. The

method according to claim 40, wherein the cell culture structure is the cell
culture structure according to any one of claims 1 to 6. 44. The method

accomding ta gigifibd b whaaiEia it gel el buausirueisie dstrisadcell
culture structure according to any one of claims 1 to 6. 45. The method
accontigrg togengetna lodrelaimet@8 tavibgwhereiny theorcancancscoaverd a
structure is formed through a nano imprint technology. 25 46. A vessel
withédrsphavitheedapnginigeast encomeragasderadtorithg to any one of
claims 26 to 29; and a spheroid cultivated in the cell culture vessel and
fixed thereto. 46 47. A method of manufacturing a vessel with a spheroid,

comp4r'sing: ino%ulgtir% and_cultivatin qcell in the cell culture vessel
N method of ta u.faéhggqﬁja 1§u ture vessel, comprising:
according to any one or claims .

sandwiching a cell culture structure having a concavo-convex structure between a

cylindrical member having at least an opening, and a bottom plate disposed at a bottom of

the cylindrical member, and engaging those one another.

42.  The method according to claim 40 or 41, wherein a sealing member is

disposed between the cylindrical member and the cell culture structure.

43.  The method according to claim 40, wherein the cell culture structure is the

cell culture structure according to any one of claims 1 to 6.

44.  The method according to claim 41, wherein the cell culture structure is the

cell culture structure according to any one of claims 1 to 6.

45.  The method according to any one of claims 38 to 41, wherein the

concavo-convex structure is formed through a nano imprint technology.

46. A vessel with a spheroid, comprising:
a cell culture vessel according to any one of claims 26 to 29; and

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



46

47. A method of manufacturing a vessel with a spheroid, comprising:
inoculating and cultivating a cell in the cell culture vessel according to any one of

claims 26 to 29.



