DESCRIPTION CELL CULTURE METHOD AND SCREENING METHOD Technical Field 5 [0001]
The present invention relates to a cell culture method and a screening method. Background Art [0002]
10 A technique of using cells isolated from tissue for tests and examinations is essential in
biotechnology-related fields. Such a technique is widely used for a diagnosis of diseases and
pathoses, a search for a new drug and an assessment of its effect, an animal inspection, a plant
inspection, a test of an environment pollutaBtBRSC IFRIOHONerefore, cells used in the biotechnology

field b o . : i : ) diatel f
ield are ecomln%Eﬁrﬁagg%yﬂyﬁrél ﬁ%ﬁgg%% g §%}e§ﬁﬁﬁg% mediately use

for tests in a floating state; others are c In‘a state of ure dish and
used for various tests and examinations in most cases. Primary cells and cell lines used for cell culture
are requijred to e,xhitii dryq sensitivity, toxicity reaction or the like of a similar level to a test in vivo,
so-callec;{‘&f 8 etgtl Lrt ther words, an in vivo-like cell function is required in a cell culture
container. Furthg¢g detjuse 25 isolation for obtaining primary cells is complicated and cell culture lines

used for a cell cylture test are expensive, a test method with a_small number qf cells is desired. [0004]
Recently, discontifhfaRd 3¢ BEVASSRALH fh ifikadfiichP tash 31ﬁ%ﬁ‘é§8 ﬁ%gf%b%a A&, This is

due to ag @ndewal spesies kifterence in the pharmacokinetics study phase. Heretofore, in
pharmacokinetics studies in the preclinical phase, in vivo pharmacokinetics has been predicted by
using anBRRKEEAEMEs A F4t, a dog or a monkey. However, it has becoming evident that the

prediction is virtL[@Ityoz]

10 A technique of using cells isolated from tissue for tests and
examinations is essential in biotechnology-related fields. Such a
technique is widely used for a diagnosis of diseases and pathoses, a
search for a new drug and an assessment of its effect, an animal
inspection, a plant inspection, a test of an environment pollutant and

15 so on. Therefore, cells used in the biotechnology field are becoming
increasingly diversified.

[0003]
Although some isolated cells are immediately used for tests in a
floating state, others are cultured in a state of being adherent to a

20 culture dish and used for various tests and examinations in most cases.
Primary cells and cell lines used for cell culture are required to exhibit
drug sensitivity, toxicity reaction or the like of a similar level to a test
in vivo, so-called an in vivo test. In other words, an in vivo-like cell
function is required in a cell culture container. Further, because

25 isolation for obtaining primary cells is complicated and cell culture
lines used for a cell culture test are expensive, a test method with a
small number of cells is desired.

[0004]
Recently, discontinuation of development in the clinical testing

30 phase has been an issue. This is due to an animal species difference in
the pharmacokinetics study phase. Heretofore, in pharmacokinetics
studies in the preclinical phase, in vivo pharmacokinetics has been
predicted by using an animal such as a rat, a dog or a monkey.

However, it has becoming evident that the prediction is virtually



2 invalid in a clinical testing using a human. Therefore, in the prediction of pharmacokinetics or the like
for humans, using a human sample is the most effective and convenient way, and it is important for
conducting efficient drug development and safe clinical testing. 5 [0005] In the pharmacokinetics study
that examines in vivo pharmacokinetics, absorption,2netabolism and excretion in the liver are mainly
examinednarad isl humarcsamipleltd dst isgdus iiver slibesn diver ddiler ifermicrosbhees or the like.

Among thaose t@ﬁ liver ?ch%s 10 are r]QI eatsilblsobtalrllabl?ﬂggc%the liver microsomes carﬁltlJe %%ed only

for a metgf)%ﬁslm et WithAinfied MSanofic enz;?rﬁets.erhus, us‘é%hﬁg‘%& Censi& consideded to be

the mostsdtagtive i DOR6] trostrediiingt iv euinkk dish ve heemtesvisyg Eaid dish snaohep ofr timtesin or a
6-well, 12-well, 48-well.or 96- eII.pIate.dThe séze oflthe entir gl%f isefubséantiall tge iame, and as
the num é’rrof%ﬁsu%&?e%se ,lt%leegﬁe SPEE WEN FPTELR b & il & lr?‘gsf:p &Y6'8%e culture
dish.3urther, withothe $§cent trend toward micronization, a 384-well plate made up of a larger number
of culture dishes with a 20 smaller diameter has been started to be, used, and.the one adaptable for a

desired screenin{TnEifoB AR ETAC FRELFHEH DFLE¥ntR BhIEFE MERCH A Nfhped, and the bottom

surface ip Haeehat 8 KLty cHTaBs o (PADEhH anerver.di & hithail@-used stibmeigisthis used for culture
of 25 tissue cells, there are cases where the original function disappears_ and dedifferentiation occurs

and whedd Grighfend st SEaBans do AdC dHEILMAReS AMiPAS el artisedeithdd X ¢4rglt €& function is
not expressesl. &N sxamnle, thireshduimas et rellsigre cullwiot enid Jrmah lafirlate sthe function

of metabolic enzymes when isolated is 30 significantly lowered in one day or so, and therefore a drug
metdholidie Baticashbyicedt 4 ik Iourd fobh 8 ddding thé NS URDSHEAHBE it ssin@ Rb¥es. There

is thus a pgoblem 3LbIE ¥RPPSTPIG IQNPKE 4S8 metabolic enzymes. Thus, use of the
liver cells is considered to be the most effective.
[0006]
In screening, a culture dish to be used is a petri dish made of
15 resin or a 6-well, 12-well, 48-well or 96-well plate. The size of the
entire plate is substantially the same, and as the number of wells
increases, the size of one well decreases. One well corresponds to one
culture dish. Further, with the recent trend toward micronization, a
384-well plate made up of a larger number of culture dishes with a
20 smaller diameter has been started to be used, and the one adaptable for
a desired screening method is used. The bottom of such a culture dish
is a flat-shaped, and the bottom surface is used as a culture surface.
[0007]
However, if a hitherto-used culture dish is used for culture of
25 tissue cells, there are cases where the original function disappears and
dedifferentiation occurs and where undifferentiated cells do not
differentiate, which raises an issue that a target cell function is not
expressed. For example, if fresh human liver cells are cultured on a
normal flat plate, the function of metabolic enzymes when isolated is
30 significantly lowered in one day or so, and therefore a drug metabolism
test is conducted in four hours from seeding the cells onto the plate in
some cases. There is thus a problem that it is impossible to make use
for a test with long-hours culture and a problem that it is impossible to

investigate long-hours metabolic stability.



for a test with long-hours culture and a problem that it is impossible to investigate long-hours metabolic
stability. 3 [0008] To overcome the above problems, an attempt to coat a culture container surface
with a biological material (glycoprotein, protein etc.) of human or animal origin (cf. Patent Document 1),
an attempt to 5 culture in polymer gel (cf. Patent Dodument 2), and an attempt to form a liver cell mass
in a micro-contail®9 (& ] Patent Document 3) have been made. [Patent Document 1] Japanese

Unexamined Patent Application Publication No. -§819317 10 [Patent Docum 21J ese

Unexamined Pa:gﬁt Kggﬁc?a?tfé‘r? F;?Jlb iggt%i%m\lg.%%- §55Y ﬁ-”%t%ﬁ oggn%(e)n% §]q:tnt%:-r§§t?(t;%raf Patent

Publication iNa.i W2 808800 381 (iseldsurkogf ilnaéntian &5 Tk ¢lglizabPmobtenm [GDOS] e Howéve), in

the method disclosed in Patent ocument(-ll thﬁre arq oblems su[cl? hat the t%iolo i{:e%l material as
at Ld tiem 0

coating ig spe%fglaarllng rhflg s : I8 &iic\it to f8rmi B uniform e e?mablfyalln a culture” 20 container,

and the ieuivafeniaiignodgmet bgedustaindthoeart aDenoupedad af)tjnae dnaheattethogitdiscibsethin

Patent Document 2 also, there are problems such that the_size of a cell assembl ot be
ool T BeCb BRSO B BT RSP EE A8 P ABIIEAL B REIERY & d P g

substrate, dathgl dxecause a commercially 25 available dish or plate is used as a supporting container
in both of the above methods, efficient screening with the minimum number of cells required is
difficult. IPfEERERAFHiEE8ed In Patent Document 3 also, although improvement of liver cell

metabolig AcHWIBs i the Saihh Siade Ph eeivra isPasdble npinkainiad 1ba Resabplic potivity for two 30
"eYS [ Patent Document 2)
Japanese Unexamined Patent Application Publication No0.8-308562
[Patent Document 3]
International Patent Publication No. W02008/130025
Disclosure of Invention
15 Technical Problem

[0009]

However, in the method disclosed in Patent Document 1, there
are problems such that the biological material as coating is special and
high cost, it is difficult to form a uniform cell assembly in a culture

20 container, and the in vivo function cannot be sustained over a long
period of time. In the method disclosed in Patent Document 2 also,
there are problems such that the size of a cell assembly cannot be
controlled, microscopic observation is not easy, and operability is
complicated as a screening substrate. Further, because a commercially

25 available dish or plate is used as a supporting container in both of the
above methods, efficient screening with the minimum number of cells
required is difficult. In the method disclosed in Patent Document 3
also, although improvement of liver cell metabolic activity in the early
stage of culture is possible, maintaining the metabolic activity for two

30 weeks or longer is difficult.

[0010]

An object of the present invention is to provide a cell culture
method whereby an in vivo function can be sustained over a long

period of time and culture can be conducted using the minimum number



[0010] An object of the present invention is to provide a cell culture method whereby an in vivo
function can be sustained over a long period of time and culture can be conducted using the minimum
number 4 of cells required. Technical Solution [0011] A cell culture method according to the present
invention 5 includes culturing undifferentiated cells irta layered state in a partitioned micro-space and
obtaining diféerHrstiateguieks] .The layered state means that cells are laminated two or more layers.
When sgreening a gharmaceutical agent, undifferentiated cells capable of differentiating into liver
cells, intgléfiﬁ%I'éqpciﬂwqu%?riglﬂPﬁerve cells, 10 myocardial cells and vascular endothelial cells are
preferred. Partidua@rlyl |n the prediction of pharmacokinetics or the like for humans, undifferentiated
cells are preferably human cells. The undifferentiated cells are preferably stem cells, precursor cells or
csthan &

the like. 15 [0012] LTS MEIRAY AERIRE et et PRI hitPd- b H s a

micrg-cofained ksacaelt aelithe cardaffer baving edpleality iaf micig-epadiseiseonm gurface. The
micro-container. preferably has a bottom surface area of 9x10 4 mm2 to 9x1Q 2 mmZ2, arid a side wall

20 with PRHH BRES JRIES S08RA Bh PR iattaf BIgS W iffshe Hiahed nedider  RivifittsTed

microscofig RPsREAIPNTHES PEFIRITEHe thahA ARgien WY L erbicEotagripiNerwkerned in the cell
culture container has transparency. [0013] 25 A screeniné;%rénethod according to the present invention

includes SSIERATY B HlarARABMAAS LlifAbRBY tHe ARALHREEALER EditGie! IM&tABE BHY 8dreening a
g?ggﬁgg%ﬂaft Ht%%ﬁ Bi 4t e A2 6oNdust eUivee MRy g4 DIBITYALIIMPEE AlsCeN? FeQuiERd & 1S
10 myocardial cells and vascular endothelial cells are preferred.
Particularly, in the prediction of pharmacokinetics or the like for
humans, undifferentiated cells are preferably human cells. The
undifferentiated cells are preferably stem cells, precursor cells or the
like.
15 [0012]
Further, it is particularly preferred that the partitioned micro-

space is a micro-container in a cell culture container having a plurality

of micro-containers on a surface. The micro-container preferably has a
-4 2 -2 2 .
bottom surface area of 9x10 mm™ to 9x10 " mm , and a side wall

20 with a height of 15 pm to 300 pm and a width of 3 pm to 15 pm.
Further, in order to facilitate microscopic observation, it is preferred
that a region where the micro-container is formed in the cell culture
container has transparency.

[0013]

25 A screening method according to the present invention includes
placing a plurality of cells cultured by the above-described culture
method and screening a compound. Further, in order to conduct culture
using the minimum number of cells required, it is preferred that the
cell culture container includes a plurality of partitioned spots each

30 made up of a plurality of micro-containers.

Advantageous Effects
[0014]
According to the present invention, it is possible to provide a

cell culture method whereby an in vivo function can be sustained



cell culture container includes a plurality of partitioned spots each 30 made up of a plurality of

micro-containers. Advantageous Effects [0014] According to the present invention, it is possible to

provide a cell culture method whereby an in vivo function can be sustained 5 uniformly over a long

period of time and culture can be conducted using tRe minimum number of cells required. Brief

DescriptionidoDralyings ¢[0G1L5p A Eig.erivd plirt iiew snalvingl Susteuctane é acoaiidoutited container

used for a cell culture method accordigg to exlalmple 1]_;1.Fi?gd 2 is a cross-sectional view showing a
l% c¢C 1T

structure of & eell Cultire COMAINEHIE8d Tof th&Terf cufithire hiethod according to the example 1; 10 Fig.

3 is a plaBrief Brexwinppet BonncofeDof aveidl gailture container used for a screening method according
to an embodimejé,;]@ Fig. 4 is a cross-sectional view showing a structure of a cell culture container
used for the scr |1nethod according to the embodiment. 15 Explanation of Reference [0016] 10

CELE CULTUREFWANIT 13 MIpR@-GONF ARGRI hg S Dt Ayédud r ©fo MICREHCONTAINER 20 13
SPOT 14 SIDE WALL OF SPOT Best Mode for %%gﬁ%% Out the Invention [0017] In the present
inventiorf ARtAFEhtEEd dak aughldsaEruss fs2fEUMRE IR & Py X @I RAf With a

uniform size in aFEycro-GantAIRLs sWhichtis 8 Par thipeRd JRiISHITRRGE SANRINATAY a cell
culture container used for the cell culture method according to the
example 1;
10 Fig. 3 is a plan view showing a structure of a cell culture
container used for a screening method according to an embodiment; and
Fig. 4 is a cross-sectional view showing a structure of a cell
culture container used for the screening method according to the
embodiment.
15 Explanation of Reference
[0016]
10 CELL CULTURE UNIT
11 MICRO-CONTAINER
12 SIDE WALL OF MICRO-CONTAINER
20 13 SPOT
14 SIDE WALL OF SPOT
Best Mode for Carrying Out the Invention
[0017]
In the present invention, undifferentiated cells such as liver
25 stem cells are cultured in a layered state with a uniform size in a
micro-container, which is a partitioned micro-space. An especially
important point in the invention is to use undifferentiated cells having
proliferation potency, to culture in a partitioned micro-space, and to
culture in a layered fashion. It is thereby possible to form a cell mass
30 containing differentiated liver parenchymal cells, for example, and
improve the function. Further, because liver stem cells undergo
undifferentiated proliferation, it is possible to sustain the cell
function. The present invention provides such a culture method and a

screening method using the same.



important point in the invention is to use undifferentiated cells having proliferation potency, to culture in
a partitioned micro-space, and to culture in a layered fashion. It is thereby possible to form a cell mass
30 containing differentiated liver parenchymal cells, for example, and improve the function. Further,
because liver stem cells undergo undifferentiated préliferation, it is possible to sustain the cell
function. The pres@@d i&iyention provides such a culture method and a screening method using the

same. 6 [0018] (81 ttﬁl gurfacF of a Cfllture (i?ntainer u§ed in the cuétuirg f{}leéhgﬁ lglgd the s%%ec{ling

. surrace of a culture container us re me
method according b tné presentclnventlon, a pit &né projéction pa?tern or a plurality of

micro-coatatheitscos aradiuie gpace hoid tocmedd Bygoptintikin g thess wadth amd théedrejgnt piftaade wall
(projection) that ?artitions the micro-conta{iﬁgri, it ii possible to culture cells only
Lré

in the
micro-coRtiH&% 4AR RANGIR 2dnfobH: nf t@&lgtﬁ?é.clﬁ&%afﬁﬁﬁsp%ﬁiﬁoﬁgrli{gﬁl?urséjgpcaece
made of gelfonay be.foBied psianid bi ghelvicko-dohtaindrs hE0 hHRAEINtTHE dinbdsions1df a
micro-container surrounded by side walls should pe in an optimum ran%e for cultuii?rig cells. If the
1y;

bottom SUHARE S8 thRahiBAE LRI f & dB 1S SO B bR FTSy ! BSRRSHRNE 494 a uniform

layered s¢aietisreot tmseshas in shetrass ity 6f sulittigi g B flah Blatea G e athen hasEmif the bottom
surface area of the micrg-container is too small, a cell cannot be contained. Therefore, the dimensions

of the spédd irecprbiISHStRlfe rdNgd tothBhtail 88VHH A5 dearHtERsSEra s BR G il 86 kel
species tg) R pldtyednd [PRIPE Farderiiemirs wal o thgdicso-container also should be in an

optimum range for culturing cells. If the width of the side wall is too wide, a cell adheres to the top
surfbe of the sidd @R lwhich is unsuited to culture. If the width of the side wall is too narrow,

The dimensions of a micro-container surrounded by side walls
should be in an optimum range for culturing cells. If the bottom
surface area of the micro-container is too large, a cell partially
extends thinly, and a uniform layered state is not formed as in the case

15 of culture on a flat plate. On the other hand, if the bottom surface
area of the micro-container is too small, a cell cannot be contained.
Therefore, the dimensions of the space are preferably in the range to
contain several to several tens of cells according to cell species to be
cultured.

20 [0020]

Further, the side wall of the micro-container also should be in
an optimum range for culturing cells. If the width of the side wall is
too wide, a cell adheres to the top surface of the side wall, which is
unsuited to culture. If the width of the side wall is too narrow,

25 preparation is difficult. If the height of the side wall is too low, a cell
goes over the side wall, which is unsuited to culture. If the height of
the side wall is too high, preparation is difficult and further the
material is hard to diffuse, which degrades the culture environment.

[0021]

30 Hereinafter, an embodiment of the present invention is
described. Note that, however, the present invention is not limited to
the following embodiment. Further, to clarify the explanation, the
following description and the drawings are appropriately simplified.

[0022]



25 preparation is difficult. If the height of the side wall is too low, a cell goes over the side wall, which is
unsuited to culture. If the height of the side wall is too high, preparation is difficult and further the
material is hard to diffuse, which degrades the culture environment. [0021] 30 Hereinafter, an
embodiment of the present invention is described. Nbte that, however, the present invention is not
limited toEtinéd todlomiemytembodiment. Further, to clarify the explanation, the following description and

the drawings are gppropriately simplified. [0022] 7 Embodiment A structure of a micro-container of a
cell culture unit u‘geg%ﬁcféllfguﬂglg J8L8F |ﬁ§q 5?118%8;%%?115 oce%ﬁcﬁ'}br(eed ngﬁgiﬁla%e‘?wﬂﬁ
reference td Fige! fluaedat dog d1 ng atplamviem isbdwing rét sisudiese of theal nhietie-teatainevatdording to
the embodirtnent, and Fi%z is a cross- sectional view along line 11-11 in vivg. 1. As shown in Fig. 1, a

F
cell cultd@fGAE R8It IS S mhicARfohtaider®1 land 2 Rd@WA Y SRAVIMER SUFACEDE R cell

cultuse uritrdec adRlb @ity D 6ida yedlsdlih areofatired Mo @Bsl RalterAdard@ space swroewrded on all
four sides 10 by the side walls 12 is the micro-container 11. gl)ozs] In Fig. 1, the width a of the botton

surface cTeREIANAS- thtaiALe e, LiReird VibidPo et the hAight ROVId Bidd &all 1 216€ bartitioning

the miC_erﬁQNﬁiEeﬁ%iﬂ fte SOV é%isanﬁﬁQﬁﬁﬁﬂf6%@§iﬁ%tiSfY13r£'ﬁG<&5§11'H'ea%qile§-. If (ﬁ'_ﬁ Vé(_idth b
of the side wall 12 is more than 15 gm, a cell adheres to the top surface of the side wall, which is

unsuited ¢ Hmtees O ace ot marke H tea links B181thd Oside Rlair adikyeet gisteawallprdgaration
s difficulty | the eight of theriids walk i 190 19w a2Lelhaees averdhia aidg wallavhieh is 29 gpsuited to

culture. If the height ¢ of the side wall 12 is less than two times the width b of the side wall 12, a cell
cultbfed bithhmisislecoradiised 21 igoth ovai drand amiamneriie adjacent micro-container

[0023]

In Fig. 1, the width a of the botton surface of the micro-
container 11, and the width b and the height ¢ of the side wall 12 for
partitioning the micro-containers 11 are shown. It is necessary to

15 satisfy 3um<b<15pum and c/b>2. If the width b of the side wall 12 is
more than 15 pm, a cell adheres to the top surface of the side wall,
which is unsuited to culture. On the other hand, if the width b of the
side wall 12 is less than 3 pm, preparation is difficult. If the height of
the side wall is too low, a cell goes over the side wall, which is

20 unsuited to culture. If the height ¢ of the side wall 12 is less than two
times the width b of the side wall 12, a cell cultured in the micro-
container 11 goes over it and moves to the adjacent micro-container
11. Further, specifically, when human fetal liver cells are layered in a
square micro-container with one side of 100 pm, the height ¢ of the

25 side wall 12 is preferably 15 uym to 300 um, and more preferably 50 pm
to 150 pm. If the height ¢ of the side wall is too high, preparation is
difficult and further the material is hard to diffuse, which degrades the
culture environment. The side wall 12 may have a multi-step shape.

[0024]

30 The bottom surface shape of the micro-container 11 is not
particularly limited, and various shapes may be employed other than a

square, circle, or polygonal shape. The bottom surface area is
preferably 9><10'4 mm2 to 9><10_2 mmz. Further, an isotropic shape is

preferable, and when the bottom surface has a rectangular shape, it is



11. Further, specifically, when human fetal liver cells are layered in a square micro-container with one
side of 100 gm, the height c of the 25 side wall 12 is preferably 15 gm to 300 gm, and more preferably
50 gm to 150 gm. If the height c of the side wall is too high, preparation is difficult and further the
material is hard to diffuse, which degrades the cultuBe environment. The side wall 12 may have a
multi-step sthizge.e OR4) Ah Thbol@tendsuifade shapsSof timemithe comeaineyide is not particularly
limited, and Val’i;(l(ﬁ)i pes may be employed other than a square, circle, or polygonal shape. The
bottom surface drea’is preferably 9x104 mmz to 9x10 z mm2. Further, an isotropic shape is
preferable, and Wies thd battdnuserfaed thas adeaiatigelprekaps, itiy 8npieferd yhatathe long side is

1 to 1.5 times.the shqrt side. [0025] The,cell cult tused in t t inventi h
partion i SRR AR R BAFLTeY Bt Hhcholl S AISTe B/ F0 BH EEhBoning ac

shovgn incEigei Sedndotr in Aedericteegwiingize shehvwwemoFdells. requiidd 4FDi exedrila.dn the case of
using a micro-container in a square shape with one side of 200 m and ﬁ%r’llejght of 50 gm which

provides Higm e ldHi B EfiEi&Tc§ SWeR SA& FmfnumHuMbR IR Gelid RebffetRF Rfeening is

about 10,kG0Q; RING MBIBOCORtANEET i€ kiRt dheralpee Wit RreRaliRg e PPLI0 WVhich thedspace is
partitioned into nine micro-containers and providing a plurality of spots, it is possible to perform high-
throughptitseH&dtitf R4 MWy BilahitRAesId exatnimbEBrddfhe prnhliaf 1 Re8EH O Pharmaceutical

agents. 150926}, Fig BisapiRmviasshowingansthersiivelire s @ calauivge injtangerding to the

embodiment, and Fig. 4 is a cross-sectional view along line V-1V in Fig. 3. Fig. 3 shows a side wall 14
thal Bartili@fd aploinyief micod@imfTer Raadrs pridsshethsysfz eshb hdlgrpa r20 Hfahe side wall

14 may tﬁ)?ﬁtﬁ? Wasthe PRQ%BX&@WEeﬁBﬁitioned into nine micro-containers and
providing a plurality of spots, it is possible to perform high-

throughput screening that allows simultaneous examination of a
plurality of reagents or pharmaceutical agents.
15 [0026]

Fig. 3 is a plan view showing another structure of a cell culture
unit according to the embodiment, and Fig. 4 is a cross-sectional view
along line IV-IV in Fig. 3. Fig. 3 shows a side wall 14 that partitions
a plurality of micro-containers and a partitioned spot 13. The height d

20 of the side wall 14 may be set so that the capacity can keep a
supernatant fluid such as a culture solution or a reaction solution
without drying, and it can be defined appropriately.

[0027]

Although a method of creating the pit and projection pattern of

25 the cell culture unit according to the present invention is not
particularly limited, it may be a method such as transcription molding
using a mold, 3D optical modeling, precision machine cutting, wet
etching, dry etching, laser processing or electrical discharge
machining, for example. It is preferred to appropriately select such a

30 manufacturing method in consideration of the purpose of the cell
culture container, a required processing accuracy, a cost or the like.

[0028]

As a specific example of the transcription molding method using

a mold, a method of creating a pit and projection pattern by resin



supernatant fluid such as a culture solution or a reaction solution without drying, and it can be defined
appropriately. [0027] Although a method of creating the pit and projection pattern of 25 the cell culture
unit according to the present invention is not particularly limited, it may be a method such as
transcription molding using a mold, 3D optical modefing, precision machine cutting, wet etching, dry
etching, lasddprogessitiy s eledircahdisehaga enackiringa for ekdmple. bis pefdrred toi appropriately

select such a 30,manufacturing,method in consideration of the purpose of th Il culture cantainer, a
ecuirod TR ULRE S TEISES Bl SRF 6P HEETkE Bt s eprhaRetion of fe Shone
molding thethad tsingt imuold eacnethad oficreatingpatpit rad doprojectidn paitettelry resintd amolding

with use of a metal structure as a mold may be usgd. This melthod is preferable because it enables
reproductibhibf TR SFABR 1P Bnbahetal BULRFe nfb BSAS KAl I ﬁr&]@ﬁfign%ﬁt‘éfﬁ ith%d" high
trangeriptiod ugdle, Amaldies of lageneraSpiyposeniesih sdatefial GarpStieeluae famatariad ost. Huch a
method of using the metal, structure is, agvantageous in that jt is, low cqst and satisfies a high
dimensidtly 2RE28£8" fodBothAtnid Sl B & ASTac @%Hé%@ﬁé@%@%é{arg ture 10

may be m@@rﬂggap a resist pattern formed by photolithography or a resin pattern formed by 3D optical
modeling, precision machine cutting, wet etching, dry etching, laser processing, electrical discharge
machining or thel M2 %dr example. It is preferred to appropriately select the method in consideration of

a purpose, a requirel HPGASEPYn 47 AFE AR FLCORECH Hibiker {9396 o4 MALhRM of fauningea pit and
projection pattern on resin by using the metal structure obtained above as a mold may be injection
10 may be plating onto a resist pattern formed by photolithography or a

resin pattern formed by 3D optical modeling, precision machine
cutting, wet etching, dry etching, laser processing, electrical discharge
machining or the like, for example. It is preferred to appropriately
select the method in consideration of a purpose, a required processing

15 accuracy, a cost or the like.

[0030]

A method of forming a pit and projection pattern on resin by
using the metal structure obtained above as a mold may be injection
molding, press molding, monomer-cast molding, solvent cast molding,

20 hot embossing molding, roll transcription by extrusion molding or the
like, for example. It is preferred to use the injection molding in terms
of productivity and mold transcription ability.

[0031]

A material of a screening chip according to the present invention

25 is not particularly limited as long as it has self-bearing properties, and
synthetic resin, silicon, glass or the like may be used, for example. In
terms of cost and cell visibility by microscopic observation, it is
preferred to use transparent synthetic resin as a material.

[0032]

30 The transparent synthetic resin may be acrylic resin such as
polymethyl methacrylate and methyl methacrylate-styrene copolymer,
styrene resin such as polystyrene, olefin resin such as cycloolefin,
ester resin such as polyethylene terephthalate and'polylactic acid,

silicone desin such as polydimethylsiloxane, polycarbonate resin or the



molding, press molding, monomer-cast molding, solvent cast molding, 20 hot embossing molding, roll
transcription by extrusion molding or the like, for example. It is preferred to use the injection molding in
terms of productivity and mold transcription ability. [0031] A material of a screening chip according to
the present invention 25 is not particularly limited ad@ong as it has self-bearing properties, and
synthetid r&sin, fsilicom agigskeor the tikemasinbenased, dort akanvelei on seknimsds odsaaktl tellewsibility by
microscogil% Bbserv%ti%r},iirtl IS apre]}cla{reéi.go use Hlans aé%n[t sm{h tilc rkegini%s aamggletri%\lfiu 01321 30 The
transparent synatﬁe‘fic resin gna)gﬁe atcryhcpresm SEchsS poa[yme¥ ylcmefhacgyla%e and me ﬁ
methacrylate 1styrgaet hapodorar, nstyrbneera s whran pglystyrene, olefin resin such as cycloolefin,
ester resin such@éo ethylene terephthalate and polylactic acid, silicone desin such as
polydimethylsilo , polycarbonate resin or the 10 like, for example. Such resin may contain various

kindg of additivegnsyhle as eelofinggagdritp digsssiithaueot el Priekenind agenitiithin sihefenge that
does not lose transparency. [0033] .5 In the screening chip accordingt(o he present invention, surface
i

treatmentHA{BE He AN RER SHEL RS SRid bF thE Hit&sds s akétre@®dorm a modified

layer ang{pp peeaqtng panee ol fheflrogerbiniiRdntastaga Aygorhdichyi ROaapRAtIRYIY.
cellular affinity or the like. 10 [0034] A method of forming the modified layer is not particularly limited as
long as it fenBUg PRt oRiftram RERE idutr- pBAFRGHRYERRRIHHE HhEthBAK/BRELEE BifBme surface

roughness, of 1004 N £ m@,ogn&ig mayde a method like chemical treatment such as drug treatment,
15 solvent treatment and introduction of graft polymer by surface graft polymerization, or physical

tredtthent such d9é8da discharge, ozone

A method of forming the modified layer is not particularly
limited as long as it is not a method that loses self-bearing properties
or a method that causes extreme surface roughness of 100 pm or more,
and it may be a method like chemical treatment such as drug treatment,

15 solvent treatment and introduction of graft polymer by surface graft
polymerization, or physical treatment such as corona discharge, ozone
treatment and plasma treatment, for example.

[0035]

Further, a method of forming the coating layer is not

20 particularly limited, and it may be a method like dry coating such as
sputtering and vapor deposition, wet coating such as inorganic material
coating and polymer coating or the like, for example.

[0036]

It is preferred to provide hydrophilicity onto the pit and

25 projection pattern in order to inject a culture solution without mixing
of air bubbles, and inorganic vapor deposition is preferable as a
method to form a uniform hydrophilic film.

[0037]

Further, in the case of taking cellular affinity into

30 consideration, it is preferred to make coating of cytophilic protein
such as collagen or fibronectin, for example. In order to uniformly
coat a collagen solution or the like, it is preferred to make coating
after forming the above-described hydrophilic film. Because culture

on an extracellular matrix surface is generally desirable in cell culture



treatment and plasma treatment, for example. [0035] Further, a method of forming the coating layer is
not 20 particularly limited, and it may be a method like dry coating such as sputtering and vapor
deposition, wet coating such as inorganic material coating and polymer coating or the like, for
example. [0036] It is preferred to provide hydrophilidily onto the pit and 25 projection pattern in order to
inject a cutturm stddiion withohie nixing vef &n bubbhes,cartd inoigapizntapol sielbogitief ¢s pedidrable as a
method tg form a uniform h droppjlf'c film. [90371] FU{theré'ﬁ the case of.takinq t%eglijéaffa;finity into 30
consider&’tlré)n‘fll i Sr%fgrrr% R ek & cé%ﬁnéf ot cyci()){pﬁﬂf(:: pr(ﬂeflnr gtlj%ﬁré)s{ csolflagen or fbronectin, for
example clolowerdocwiiferatye eopt avcallagg rasaiiboron the dike,phisl peeferoeg tmiralfélenading after
forming the above-described hydrophilic film. Because culture on an extracellular matrix surface is
generallycheséfrrd &M thitture 11 in imitation of the in vivo environment, it is particularly preferred to
provige an organj@ figgmade of extracellular matrix suitable for cultured cells after providing a uniform
hydrophilic inorganic film as described above. 5 [0038L$Fells to be cultured by the culture method and
the screening m&tRbEPatR ARGt He frésehhinveRlibi sras th doRn ddife SR BAT8IIS, and they

may be liygs e %@%FH@BQ"Q%UE% 19?3%&%@“@1@E%{ﬁi%qﬂsaﬂ@t%@?épiﬁwrsor cells, mesenchymal
stem 10 cells, cardiac muscle precursor cells, embryonic stem cells or the like, for example, and cell

species i bEf§ppripaiely celdstcand cdrergntnkplinsde drdvrealily. HorkRpru1HI9dn the
purpose ise S eqIURAJN SBSHMPEPISOTRELRRPHG [65PORES 88 A PER MagRUicAL RORN Ing dupr. liver
stem cells capable of differentiating into liver
10 cells, cardiac muscle precursor cells, embryonic stem cells or the like,
for example, and cell species may be appropriately selected according
to the purpose of screening. For example, when the purpose is
screening in assumption of metabolic response of a pharmaceutical
agent in a liver, liver stem cells capable of differentiating into liver
15 cells or the like are used. Particularly, human liver stem cells are
used when the purpose is metabolic response of a pharmaceutical agent
in a human.
[0039]
The screening method according to the present invention places
20 cells only in a micro-container for culturing cells and makes the

function similar to that in vivo expressed in the space, and it is thus

necessary to seed an appropriate number of cells. The cell seeding
density is preferably 1.0><104-5.0><106 cells/cmz. For example, when
the micro-container has a square shape with one side of 100 pm, it is
25 preferably 1.0x10%-1.0x10° cells/cm>.
[0040]

When cells to be layered are liver cells or intestinal epithelium
cells, it is preferred to measure the gene expression level, metabolic
enzyme activity, transporter activity or the like and conduct screening.

30 Further, when cells to be layered are nerve cells or myocardial
cells, it is preferred to measure the gene expression level, enzyme
activity action potential or the like and conduct screening.

When cells to be layered are vascular endothelial cells, it is

preferred to visually check vascularization and conduct screening.



15 cells or the like are used. Particularly, human liver stem cells are used when the purpose is
metabolic response of a pharmaceutical agent in a human. [0039] The screening method according to
the present invention places 20 cells only in a micro-container for culturing cells and makes the
function similar to that in vivo expressed in the spack2 and it is thus necessary to seed an appropriate
number of cells. [lI®4de]l seeding density is preferably 1.0x1045.0x106 cells/cm2. For example, when
the micri- ontain%j:as a square shape with one side of 100 gm, itis 25 preferably 1.0x104-1.0x105
cells/cm %‘(ﬁﬁ en cells to be layered are liver cells or intestinal epithelium cells, it is preferred to

measure the gerexexpiebsion fevkk reelabelit t epzyme dadidity cleansiorger activiéy prébedike and
conduct screening. 30 Further, when cells to be layered are nerve cells or myocardial cells, it is

preferred Y FlE Tt fe 676 BR5dsBisRatval el AR WEN Ty tRECRISHERTa) BY Bt IRE diid

condyict gereening: dYhed FRUS to dedaypied are vascular endothelial cells, it is preferred to visually
check vascularization and conduct screening. 12 [0041] [Example] Examples of the cell culture

method é&&ﬂdﬁﬁ@etd\ﬂféb%%é‘rﬁ Fr/id uee desthived hereinafter; however, the present invention is
5 not limited to thosg §%amnles kCykure Mathat of Feis'ddver (18l1s7ad Fezenalask hypan fetal

liver cells was seeded onto type IV collagen coat dish (available from BD), cultured for about ten days,

and proliféfatad 1agentiteaasrdd Pi bad @irb?d_vdtﬁarﬁ iemehRhbstditure @o&tédapiqv@.os% daesy/
collagen {gyailghle;¥rom Niffa Gelallg Ing.), liygr g?%?twfﬁ%jﬁgvfé’cﬁ]&ﬁ Pfdve §%J§s'9r9'98

micro-container (3.8x104 cells/em?2) and cultured for three weeKs with 5% CO2 an
10 coated with 0.03% type IV collagen (available from Nitta Gelatin Inc.),

liver cells were seeded at a rate of five cells in one micro-container
(3.8><104 cells/cmz) and cultured for three weeks with 5% CO, and

37°C. The composition of a culture solution used was such that 10%
fetal bovine serum, 1pg/ml insulin, 1><10_7M dexamethasone, 10mM

15 nicotinamide, 2mM L-glutamine, 50 pm B-mercaptoethanol, SmM
HEPES, 59ug/ml penicillin, 100pg/ml streptomycin were added to a
DMEM/F12 culture medium, and, from the first day after seeding,
25ng/ml HGF, 20ng/ml EGF, 10ng/ml oncostatin M were further added
to the culture solution. With use of a fresh culture medium of 0.5 mL

20 having the same composition, a culture medium is replaced every
several days.

[0042]
<Gene Expression Analysis>
Gene expression of cytochrome P450 (CYP), which is a drug

25 metabolizing enzyme of a liver, was evaluated by retrieving RNA from
the cells that has been cultured for a predetermined number of days and
conducting real-time PCR after cDNA synthesis.

[0043]
[Example 1]

30 The pit and projection pattern shape shown in Fig. 1 where
a=100 pm, b=10 pm and ¢=50 pm was created by photolithography, Ni
electrolytic plating was performed, and a mold having the
corresponding pit and projection shape was obtained. Using the mold,

pattern transcription was made onto polystyrene by hot embossing



37C. The composition of a culture solution used was such that 10% fetal bovine serum, 1g/ml insulin, 1
x 10-7M dexamethasone, 10mM 15 nicotinamide, 2mM L-glutamine, 50 gm [3-mercaptoethanol, 5mM
HEPES, 59g/ml penicillin, 1001tg/ml streptomycin were added to a DMEM/F12 culture medium, and,
from the first day after seeding, 25ng/ml HGF, 20ndg/8nl EGF, long/ml oncostatin M were further added
to the cultLoédialigtjoan Widh sl of sufbestir otdtusa rhethwmadfdve di e msiangstiveasaame composition, a

It diym i laced days. [0042] <Gene E ion Analysis> i
o ytocERILHRD (o o). 1 eh 1 AEHES T4 TR b O En IS 8L Ao And v ter ey
retrieving iRVAfHee stheferlls thathasibesn dupweit foma pradetestined pamber of giays and

conducting real-time PCR after cONA synthesis. [0043] [Example 1] 30 The pit and projection pattern
shape sHSWATBiGdt \ifcte AR A B’Jioarﬂ%rﬂfBi%tgjﬂﬂmﬁgt&"e’alleﬁll??/sﬁﬁﬁfcﬁitm?gsraphy, Ni

elecolylie piatnaiwaa pesfpreractiand th 19ldtharia opthej CoriesParingfit ang ittej¢stion shape was
obtained. Using the mold, pattern transcription was made onto polystyrene by hot embossing 13
molding,Hd 2&@8in kupstidstan He apdrl tmEsgin s Er $foduced. A silicon dioxide film of 100

nm was deposited gq ,I;k]e resin substrate surface by vacuum deposition, y-ray sterilization was
performed, and thereby a pit and projection pattern substrate was 5 obtained. After coating the pit and
projectioh(soBtpata Wit | x&matfen IHuman fetal liver cells were cultured. [0044] [Comparative

[E)?(Cal‘(rirr‘f;'gnlir? ds 'ggj rgl‘fé‘)%“g %_giﬂ'g ﬁﬁf'ﬁlﬁaﬁﬂqq 16T R FREPIAN e 102 VR UIG LG Becton,
10 availablepfroymyBeycton, Dickinson and Company) y-ray sterilized flat
24-well culture plate, after coating the plate with IV collagen, human
fetal liver cells were cultured.
[0045]
Table 1 shows the gene expression levels of CYP3A4, CYP2D6
15 and CYP2C9 after three weeks of culture in the example 1 and the
comparative example 1. The table shows values when each CYP
expression level after three weeks in the comparative example 1 is 1.
In the example 1, the expression levels were higher than in the

comparative example 1 for any CYP, and the function was sustained for

20 three weeks of culture.

[Table 1]
Comparative
Example 1
Example 1
CYP3A4 4.5 1.0
CYP2D6 8.5 1.0
CYP2C)9 2.3 1.0

Industrial Applicability
[0046]
25 The present invention is applicable to a cell culture method that

cultures cells isolated from tissue.



24-well culture plate, after coating the plate with 1V collagen, human fetal liver cells were cultured.
[0045] Table 1 shows the gene expression levels of CYP3A4, CYP2D6 15 and CYP2C9 after three
weeks of culture in the example 1 and the comparative example 1. The table shows values when each
CYP expression level after three weeks in the compdrative example 1 is 1. In the example 1, the
expression levels were higher than in the compaiaiWEM&mple 1 for any CYP, and the function was
sustained for 20 three weeks of culture. [Table 1] Comparative Example 1 Example 1 CYP3A4 4.5
1.0 CYP2D6 8.51.0 CYP2C9 2.3 1.0 Industrial Applicability [0046] 25 The present invention is

applicable to a cell calltued metied tbain culieiésceatipislatge from tissue. 14 CLAIMS 1. A cell culture
method comprising:, culturing undifferentiated cells in a layered state in a 5 partitioned micro-space and
obtaining diﬁereﬁt}%ﬂre&%wﬁ?&éﬂ Rl ealon aecsrﬂm@efoe&mtf Whetein the

undiffereptiaigdi oalls g Hiifereatiatac gells eapapig od idfterentindingdné@ Ay, of liver parenchymal
cells, intestinal 10 epithelium cells, nerve cells, myocardial cells, and vascular endothelial cells. 3. The
cell culture method according to Claim 1 or 2, wherein the undifferentiated cells are human cells.

2. The cell culture method according to Claim 1, wherein the
undifferentiated cells are undifferentiated cells capable of
differentiating into any of liver parenchymal cells, intestinal

10 epithelium cells, nerve cells, myocardial cells, and vascular

endothelial cells.

3. The cell culture method according to Claim 1 or 2, wherein
the undifferentiated cells are human cells.
15
4. The cell culture method according to one of Claims 1 to 3,
wherein the partitioned micro-space is a micro-container in a cell

culture container having a plurality of micro-containers on a surface.

20 5. The cell culture method according to Claim 4, wherein the
micro-container has a bottom surface area of 9x10-4 mm2 to 9x10-2
mm2, and a side wall with a height of 15 pm to 300 pm and a width of
3 um to 15 pm.

25 6. The cell culture method according to Claim 4 or 5, wherein a
region where the micro-container is formed in the cell culture

container has transparency.

7. A screening method comprising:
30 placing a plurality of cells cultured by the culture method

according to one of Claims 1 to 6 and screening a compound.

8. A screening method comprising:

placing a plurality of cells cultured by the culture method



15 4. The cell culture method according to one of Claims 1 to 3, wherein the partitioned micro-space is
a micro-container in a cell culture container having a plurality of micro-containers on a surface. 20 5.
The cell culture method according to Claim 4, wherein the micro-container has a bottom surface area
of 9xl0-4 mm2 to 9X10-2 mmz2, and a side wall withl& height of 15 m to 300 m and a width of 3 m to
15 m. 25a@.ckirel cel duture enethédl acoosdingdotClaird 4 or & milmegein @o negionmdhere the
micro-container is Bog;neelclil ic[lﬁhecceellfi cgltwg gogtai er. Qg.? Ugg?ﬁ%renc : 71. lﬁ S en(i)r}g method
comprising: 30 p?gcing a pluraelity of cifs cUlttr&d BYAHECulilife Wethod Rdeo? mé’to one of Claims 1
to 6 and paraétiog adappesnsa 8h Anssdrenipgofiethedpannplisiggo flaging a{dunatity néeells cultured
by the culture method 15 according to one of Claims 4 to 6 and screening a compound, wherein the
cell culture container includes a plurality of partitioned spots each made up of the plurality of
micro-containers.





