DESCRI-PTI ON CELL CULTURE KI T, SCREENI NG METHOD, AND METHOD OF
MANUFACTURI NG CELL CULTURE KIT 5 Technical Field [0001] The present
invention relates to a cell culture kit in which living cells are
cultured, a screening nmethod, and a nmanufacturing nethod thereof. 10

Background Art [0002] A i sing cells isolated from
a tissue in testing or exaninat#@ﬁgggﬂgﬁrgbggntial met hod in the
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i sease or pathol ogi¢ i .Searching for _a new drug an
eval uating the effic%@éNﬁﬁEgcahﬁggb@3‘é%LéﬂEﬁ£¢TﬁH%5é%ITon, pl ant
i nspection, testing for environnmental pollutants, and so on. Thus,
cells and the like used in the biotechnology field have been greatly
di vetsi Teebnionl Hdebd The isolated cells are sometines used
innediangglfor testing, but in many cases, the cells are cultured in
i

a culture h or a test tube. Various exaninations are carried out
usi ng the culfhe pdesehi suv@elibnl ielesed o cuktlir eufiareusie innwdgkh living
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l'i ving thedypfthat is, a so-called in vivo test. In short, it is
necgﬁsary to be able to construct an intercellular network regularly
arranged on the surface of a cell culture chanber. Further, the cel
lines ipaeubiBuad @reuse in cell culture tests are extremely 30
expensive, so an inprovenent in survival rate and proliferation rate
of celld40082dlesired. In other words, an in vivo-like cell function is
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in cul tewanimatioseisi an celskntiditmetho éshstler dietqudnrilvgy -solaretieftlds.

et Pg)d ﬂsiisn&igemlsled i2n diagnosing a disease or pathological condition,
searching for a new drug and evaluating the efficacy of a drug, or in
animal inspection, plant inspection, testing for environmental
'pollutants, and so on. Thus, cells and the like used in the
biotechnology field have been greatly diversified.

20 [0003]

The isolated cells are sometimes used immediately for testing,
but in many cases, the cells are cultured in a culture dish or a test tube.
Various examinations are carried out using the cultured cells. Cell
lines in culture for use in cell culture tests are required to show drug

25 susceptibility and toxic reaction that are similar to those obtained in a
test performed in a living body, that is, a so-called in vivo test. In
short, it is necessary fo be able to construct an intercellular network
regularly arranged on the surface of a cell culture chamber. Further,
the cell lines in culture for use in cell culture tests are extremely

30 expensive, so an improvement in survival rate and proliferation rate of
cells is desired. In other words, an in vivo-like cell function is
required in a cell culture chamber. Furthermore, an isolation operation
to obtain primary cells is complicated, and the cell lines in culture for

use in cell culture tests are expensive, so a test method using a small



nunber of cells is desired. [0004] Recently, discontinuation
of developnent in the clinical testing phase has been an issue. This
is due to an aninal species differencg in 5 the pharmacokinetics
study phase. Heretofore, in pharnmacokinetics studies in the
precllgh%g eP%?%%ﬂl?“Egd%ﬁ§Qgs't'on has been predicted by using an
ani mal “suc a dog or a nonkey. However, it has becone

evi denfd0haf the prediction is virtually invalid in a clinical
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creﬁg %culture db\gr],lt(ortbe used is a }getr di sh made of resin
cpkipgtics apthe|like fosdiymppspisine 3 AugkiesamPplens Wee
of t hen@y¥ti §£F Rk Al abg Sepst unitalhy, LAY AR imedtASt FHE c%ra%rmpg
25 wel l's mcreases the size of one well| decreases. A si ngl e wel

corresﬁﬁi&é%b aug|%‘f@0&mm andi sHe iiphcaheestéesnt trend tovvard
m ni at u[rd |on a 384-well plate having a nunber of culture dishes
with a small di anmeter has also cone to be used. Therefore, culture
di shes whi chimatlee pliaraid o Kigetens & indsndbalt sc&aaeimiemgdm doslpcoiteoto be
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is not expressed. For exanple, if fresh human liver cells are

cul t ur EF oW IEh Abpitad m%iﬁbﬁﬂ’e& BDZYHE Sf uRditiSor 6F O hebabdVEE cehly s

whep | eghaiddldasio el U Lleantinclguered in one day or so, and
therefore a .drug netabolismtest is conducted in four hours from

seedi nd&0¥]cel I's onto the plate in some cases. There is thus a

p 0L e ety )l Miose LB kT, 30, L4 2,4 SR L O
nmet abotécinsovaki 6iwyll,10f-0008] 48-well or 96-well plate. In general the
size of the entire plate is substantially the same, and as the number of
25 wells increases, the size of one well decreases. A single well
corresponds to a single culture dish. With the recent trend toward
miniaturization, a 384-well plate having a number of culture dishes-
-with a small diameter has also come to be used. Therefore, culture
dishes which are suitable for an intended screening method come to be
30 wused. Bottoms of these culture dishes have a flat plate shape, and each
of the bottom surfaces is used as a culture surface.
[00607]

However, if a hitherto-used culture dish is used for culture of

tissue cells, there are cases where the original function disappears and




To overcone the above problens, an attenpt to coat a surface of ‘a
cul ture chamber with a biological material (glycoprotein, protein
etc.) of human or animal origin (see Pftent Literature 1) and an
at't enpt to cul ture in polynmer gel (see Patent Literature 2) have been
15 rrade od di.scl osed in Patent
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Tec bl em
To overcome the above problems, an attempt to coat a surface of

a culture chamber with a biological material (glycoprotein, protein
etc.) of human or animal origin (see Patent Literature 1), and an

attempt to culture in polymer gel (see Patent Literature 2) have been

15 made.
f0009]

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

20 chamber, and the in vivo function cannot be maintained over a long
period of time. Im the method disclosed in Patent Literature 2 also,
there are problems such that the size of a cell aggregate 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 chamber in both of the
above methods, efficient screening with the minimum number of cells

required is difficult.

[0010]
30 Citation List
Patent Literature
Patent Literature.l: Japanese Unexamined Patent Application
Publication No. 8-319317

Patent Literature 2: Japanese Unexamined Patent Application



5[ 0011] As descri bed above, for efficient drug devel oprren't and

safe clinical testing, many tests using human |iver cells, nervous
system an intestinal epithelial systgm and the |ike have been
conducted in terns of drug toxicity, metabolism and drug efficacy.

I n man . cel ) A4 and primary cultured cells are used in

t hese %Pe"]g@zsgﬁlr?%t é)'(l:ags?’ed of cell lines, there is a problemthat in
vivo functions are not reflected. On the other hand, primary cultured
cells §an refl ect }n vivo functions, but the individual difference
becomes R HHY &f LHBeBU &% one the probl em of individual difference,
it has fpeempStudirdhiemwse living cells 15 including floating cells
which include liver cells fromvarious donors, and to obtain averaged
dat 2. HOWeLEl, there is a problemthat the life- span of floating
cells is shonpt, i AedESvd t fd i ucgeg,% i,RQ I1s
for a test O%Erd%%ES peri oéd’ g {rtg?ﬁgllp%gs%gf 0 lg%gfr‘éelgg%%lai Sn"%/‘f((;enti on
has beshimegdd testigg, vmanket esthovisi ngelmt meneld ver alsllnsn canalu ¢ Bgseéor @an
has an.obj QVk ell cult,ure kit in.which living.cell]s
from végf%sﬁgﬁ%1%%8?{5113\6{1%%183%?{86?@3, l(‘ia{hsec Ié(eenlhﬁﬁer%etef?oa?ngﬁﬁtgd i {hms
manuf aotfudiugy t oetdioy, nheradeflisR5 agd dfw@r ffivddvoblian09133ses, cell An

- aspect ,of a cell .culture kit ,accqQording to, the present inventionis a
ceﬁﬁ) ARG EHE II?

c i RTIPHEYUAP R IS Ao IS ARier b ed AR dBESaHEsES vi Ryt cage of

cul tur edit MaeRQtheTBE sCLlPr oGk AU IRt RbBv b Feln4dESn f aPL WA FdBlefcd.
mcro 30 spaces, and living cells derived fromvarious donors are

adher e@® 808 A HEERARA > PRETATVICHL FHRE dopeisctan sphleed iuTHivo fikesidns,
poSST b @ PHAYIIRuEL Wik rdRn 3CELE8LAY 4 Br¥BIEAD. | T B0cFElhe G/ 1 ved

fromvarious donors are adhered to a singlfe ce culture plate.

' [0014] problem of Thdividualgdidéetsnamritvieas brem stadiodstodenerlsvimy cells

5

roprod sl Sl FREH LR bl Paed R SRR B} BB kBt pry
cel | s. apdOtibpbtain averaged data. However, there is a problem that the life-
span of floating cells is short, which makes it impossible to use.the
floating cells for a test over a long period of time.
[0012] _
20 The present invention has been made to solve the above-
mentioned problems, and therefore has an object to provide a cell

culture kit in which living cells from various donors are cultured, a

screening method, and a manufacturing method thereof.

25 Solution to Problem
[0013]

An aspect of a cell culture kit according to the present invention
is a cell culture kit including a cell culture plate and living cells
cultured thereon. The cell culture plate includes a plurality of micro

30 spaces, and living cells derived from various donors are adhered to
surfaces of the plurality of micro spaces. This makes it possible to
provide a kit for screening in which living cells derived from various
donors are adhered to a single cell culture plate.

[0014]




5Specifically, the living cells derived fromvarious donors or |iving
cells derived froma single donor are adhered to each of the
plurality of mcro spaces. For gxanple, living cells derived
from various donors are adhered to at feast two adj acent mcro
spaces. Alterpatively, |ivi 10 cells derived froma single donor
are adher ed t]gﬁl%tlw\éétceh]vﬁoggﬂ‘jva?é‘eﬁﬁmﬂi‘éarrdOE}Sa‘%‘é%Qrs[ Ddefuclude two or
Furthermdre tyspdy efesdied tigls mhgeRl 4rRbddiv10ftoM &R BRACES HAVE 1ike
di nensions to allow a cell popul ation of a_three-dinensi onal

struct uf BUFBUES BRrmed) by adriewe (¥pes qfoliviagianildei ng obtai ned by
cul ture @fgidesired nunber of cells. [0017] It is preferred that the
living cells be seeded in the plurality of mcro spaces at a cell
seedPng densiinewfidadip2the i xu0s cedld dtcin@d Phomovaripuef dsmbisyoat a

cell seed;: RSify. ix 104 t.0 1 x106 cells/gnR. .It is preferred
Chat a DOiPES0I8 dofifba tobd {ifiehe PL LR Hobired tnsrebiotneie
formed phumedety of hheropkpaats.ty of mcro spaces, nore specifically,
it is preferrged that tlhe cell mafs &av_e %PI aneter of 30 to 200 p. m
25[ 0018] or prapple, dfWmggelisat cving d) fram g atép s dpn gea bt

tissue PIREHEBRE Meldatt i UFadéRMGRkb SpacRlsl s adtdfibnentiatgg;fgom
ES cells, and cells differentiated fromiPS cells. Alternatively, it

i s pPefesHedemiedifrem jasinglecd ozor gee wddbariedero 30 leebt $wol ¢djazemsr e
preferrgdetdhat,skhe liver cells be one of tissue precursor cells,
tissue stemceéells, cells differentiated fromES cells, and cells
differel@®btld fromiPS cells, and that the living cell including the

Hoose °o! S BRuABek PR HRORACRAS HeoBHEA YEhRS (RIS navt
dimensions to allow a cell population of a three-dimensional structure
15 to be isolated, the cell population being obtained by culture of a
desired number of cells.
[0017]
It is preferred that the living cells be seeded in the plurality of

micro spaces at a cell seeding density of 1%x10% to 1x10° cells/cm?

20 more preferably at a cell seeding density of 1%x10% to 1x10° cells/em?.
It is preferred that a cell mass having the living cells accumulated
therein be formed in each of the plurality of micro spaces, more
.specifically, it is preferred that the cell mass have a diameter of 30 to
200 pm.

25 [0018]

It is preferred that the living cells be one of tissue precursor
cells, tissue stem cells, cells differentiated from ES cells, and celis
differentiated from iPS cells.

Alternatively, it is preferred that the living cells include liver

30 cells. It is more preferred that the liver cells be one of tissue
precursor cells, tissﬁe stem cells, cells differentiated from ES cells,
and cells differentiated from iP§ cells, and that the living cell
including the liver cells be isolated from hepatic tissues of various

donors.



Further, an aspect of a screening nmethod according to the present
invention is a screening nethod for evaluating drugs by using
above-described cell culture kit. 5[0Q20] Furt hernore, an
aspect of a nethod of manufacturing a cell culture kit according to

t he preﬁﬁft%tnvention is a nethod of manufacturing a cell culture kit
whi ch i s a culture plate including a plurality of mcro spaces

and |iving CEhi’ﬂleﬁ‘U|a.tnUE@ﬁle&h@f%.oﬁcrelﬁxﬂi@emr&hbﬂdadﬁor@&ﬂ?f@}cilﬂéi ng a
cell culture kit includes: seeing living cells derived fromvarious

donor sPEASEMeipYsREPR: if BfSoiPeRrP & Facdwd Aar cvidlbaringgdrpes doeyetns
livingagehlsde AdMarbagequsyiEhfe&hs of Invention 15[0021]

According to the present invention, it is possible to provide a cell
cul ur eld420J n whi ch living cells of various donors are cultured, a
screeni ng f ~manuf.acturin Itu k|t

20 Bri ef De”§1§:€| gltl onorc?f’ ag%\,\ﬁgc{) d'joflzfjt%%d of ngﬁ?‘éf.;a urfn% pf Ir1le Vi ew
showi nguétwster kot aic €oofing telthe qulc'rsane mhan’t)ﬂm aceomdithgdtef an

- enbodi nent

Fig..2 is ss-secti qnal al o he lipe Il-11
Show ngr T a8 TEin, oromd GTERE REb Ml 1Ae et Secbiing to an
enbodi fedtudihigla pluir§lidyPd BHE cYb MY TRV NY 1%@@&11&%&@&%@ t@ferdon.
cell culture chanber according to an_enbodi nent; Fig. 4is a

cr 88s- dd¢t m@rﬁhpdw%ww%tﬂh@g e I e g i hech%ﬂﬁsne?reeslﬂ@ubt"d?é
of thegggls |dEHlvte‘dr?rociﬂan}‘?5u§Ccbef&iﬂsnﬁz ¥Re @u?Qlﬁmﬂdhﬁ%P 'spaces; and

Fig. 5is a plane view show ng still another structure o cel’f

cul tureubﬂ‘\amgrth&c&miﬁd]@l‘t@gaﬁelénbodl ment ; Fig. 6is a

cross-sectional view along the line VI-VI showing still another

structure of the cell culture chanmber according to an '
Advantageous Effects of Invention

15 0021}
According to the present invention, it is possible to provide a
cell culture kit in which living cells of various donors are cultured, a

screening method, and a method of manufacturing a cell culture kit.

20 Brief Description of Drawings
[0022]
Fig. 1 is a plane view showing a structure of a cell culture
chamber according to an embodiment;
Fig. 2 is a cross-sectional view along the line II-II showing the
25 structure of the cell culture chamber acc-ording to an embodiment;
Fig. 3 is a plane view showing another structure of a cell culture
chamber according to an embodiment;
Fig. 4 is a cross-sectional view along the line IV-IV showing
another structure of the cell culture chamber according to an
30 embodiment;
Fig. 5 is a plane view showing still another structure of a cell
culture chamber according to an embodiment;
Fig. 6 is a cross-sectional view along the line VI-VI showing

still another structure of the cell culture chamber according to an




7 enbodi nent ; Fig. 7 is a view show ng an exenplary cel
culture kit in which a plurality of cell culture chanbers are
arranged; Fig. 8is a vieM/s#omAng an exenplary state in
which living cells 5 are cultured in a plurality of m crochanbers;
Fig. 91is 18 vi ew showi ng anot her exenplary state in which living
cells afBPORA ®FHd in a plurality of nicrochanbers: Fig. 10 is

a view show ruigst? lik ARk WEEh X ENPlaar ¥x Skt e i v
are cultured. i ngsa 1I urality of ﬁﬁ;@(:)raochi’imt)z’tI rg] rlbéa\gp C({’ﬁi]lllfé\3 kptg 19%411]11311 a

phot ograblh”éhwlpﬁgceélrfééﬂﬁe GhamegﬁoﬂrﬁgyIMMatlon on thel st day
of ot phol ogy ot ear o ot pitg an e e AL EY AR SIS e kets

of norphol ogy ‘Gbservation on the
Fig. 2114 suétmdtugraaphl@ﬂtm of naicrreshhtnhxfrsr,mr phoI ogy 15

observati on th_da f culture of the e Fig. 11Dis a
phot ogr aph Sﬁﬁ 2931%1 % gée?('t (*erﬁ?rﬁﬂé’ltg 355%7;1\?5 %tﬂtﬁ)r’rntﬂél‘?ﬂltlh"ﬁw
of cul teelsafret beltexatpies Fugalit}kf mlar@bpaﬁ%reash showi ng a result

of nor phol og obs vation on the. 21st. day of culture of the exanpl e;
20Fi g. 11F | pH{)tl%g?r ARV SHAW He Atidbemother ermmppbitagytasbsiar watichn

on the ﬁ5ﬁﬂgdﬂﬂ19faretua1%@e&f ntahgxsf%al 8 Iﬁligr%cgi‘?afh fefs.Phot ograph

showing a result of norpho servation on t d’ay of culture
of &0 conpar athige ]ele%lr?ﬁl @photograph showing a result of morphology

observation on the Ist day of culture of an example;
Fig. 11B is a photograph showing a result of morphology
observation on the 4th day of culture of the example;
Fig. 11C is a photograph showing a result of morphology
15 observation on the 7th day of culture of the example;
Fig. 11D is a photograph showing a result of morphology.
observation on the 14th day of culture of the example;
Flg 11E is a photograph showing a result of morphology
observation on the 21st day of culture of the example;
20 Fig. 11F is a photograph showing a result of morphology
observation on the 35th day of culture of the example;
Fig. 12 is a photograph showing a result of morphology
observation on the 14th day of culture of a comparative example;
Fig. 13 is a photograph showing measurement results of primary
25 drug-metabolizing enzyme and albumin secretory capability of an
example;
Fig. 14 is a photograph showing an immunostaining result
(culture for 28 days) of an example; and
Fig. 15 is a photograph showing an immunostaining result

30 (culture for 30 days) of a comparative example.

Description ¢f Embodiments
10023]

A cell culture kit according to the present invention includes a



Fig. 13 is a photograph showi ng neasurenment results of primry 25
drug- net abol i zi ng enzyne and al bum n secretory capability of an
exanpl e; Fig. 14 is a photogragh showi ng an i mrunost ai ni ng
result (culture for 28 days) of an exanple; and Fig. 15 is

a photq h.shaw an_ | inost aj.ni ng .resylt 30 (cul ture for 30 ..
Gap) SPERRLANR e old TINBE L B3 A FEN e P Rabodriiontes PoRigR iy
cel | culftmterddHambeny eiight ord hecydsent theverituos piact ullesim c8lis

_cell cylture plate and liying cells cultyred thereon, _.apnd uses_ a
ol ur al PEY1 614 A 6Pt ABASS SOMRTE AT & rad AeTE Lo U FTAGHTe 6 ahe @ Tl v eo

Li vi ngnfiekbehdeiier@d B8R YRE QU FQROTS 2 88 @ uadhRILdo 1A B3Ik 2GRS Lf
the pluralit-y of mcrochanbers. Since the living cells are cultured

so as tellrhnnedomss igdpIngagicefvie, nia spitabdeansarqehambees.swibioblare
nai cro , i.G i hC i t | i Vi .
Exanpl gggggf)?éﬁgu\é\grﬁggﬁﬁrhteeuﬁgjléﬁa%é?' ?%;{%e pgggﬁgéété gpggﬂdr%ul ture
kit accbrditey t® biehespd deerthei aaldntilonraket giceendeg aw. tHe0pPdientl0A
cel'l culture chanber_ha concave-convex pattern, i.e., a plurality
of ni c?‘%‘é%’éﬁﬁ@r%r? 5”4%?1%%&“& n. This pernmits cells to growin three
di mrensij@ 4] i ke in a living body, and also pérmts cells to be

cul toured in aggregated formw th no variation in each m crochanber.
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aggregated li'ving for exanple, a mass of |iver cell

excl usiwébyenidimersinasnilthoénanbetiag Nodg. endt 2issepeemits aplisoto be
space” o[ BGed 1P 3@53%&&5 26 B0 o™ QAR ca I kA FRERLLILER! | Y

to a space forne concave- convex pa n formed on a p
surfac&heHeedhab f eide 20aklbg cwinoreacharbensarfart pextiiondn gghaee are not

parlgi Cynli%%thiinsbteirrs]gi%ig}?tel%lileé(ar,nt agl )Qtng]gf:ing it possible to culture
aggregated living cells (for example, a2 mass of liver cell.s) exclusively
within the microchambers. Note that the term "micro space” refers to a
space formed by a microchamber, more specifically to a space formed
by a concave-convex pattern formed on a plane surface. Hcréinafter,
20 the microchamber and the micro space are not particularly
distinguished from each other.
[0025]
The dimensions of the microchambers each surrounded by the
side walls have to be set within the optimum range for culturing cells.
25 If the bottom area of each microchamber is too large, cells are thinly
elongated and fail to show a three-dimensional structure, as in the
culture on a flat plate. If, on the other hand, the bottom area of each
microchamber is too small, it cannot accommodate cells. Accordingly,
the dimensions of the space structure are preferably in a range capable
30 of containing one or a plurality of cells according to cell species to be
cultured. In the case of forming the mass of liver cells in which a
plurality of cells is accumulated, the dimensions are preferably in a
range capable of containing the mass of liver cells.

[0026]




[ 0025] The di nensions of the rnicrochanbers each surrounded by the
side walls have to be set wthin the optinumrange for culturing
cells. 25 If the bottom area of each chrochanber is too large, cells
are thinly elongated and fail to show a three-di nensional structure,

as in the cuI ur on a flat e. on the other. hand, the bottom
area of each ?‘Sb%ghﬁérechpfb% é’%}lllha {0 O&nToh WAtRIGHHBE AR i Eam s

Accor dimgdlge £&he divaRiSI0n8e AfeliNeusiaee St w&tnlxl{&o%%n%@ﬁfse?ﬁﬂ}ly in
a range capabl e 30 of containing one or a le urality of
n

accor diR§ViBedel thegdineent misaoehpmbead. Iinthhdetabt odf eddr vidhe waid
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20  [0028] _

In this specification, the term "living cells" refers to cells
(primary cultured cells) which are isolated from a living body tissue
and which are not passaged. The living cells include fresh cells and
frozen cells. The living cells also include cell lines, other ES cells

25 (Embryonic Stem cells), and so. on.
{0029]

As the living cells, one or more types of cells are preferably
selected from among liver cells (parenchymal liver cells), hepatic
stellate cells, fat cells, skeletal muscle cells, cardiac muscle cells,

30 smooth muscle cells, cartilage cells, bone cells, nerve cells, glia cells,
Schwann cells, beta cells of pancreas, epidermal cells, vascular
endothelial cells, fibroblast, and mesenchymal cells. These cell
species may be primary cultured cells, tissue precursor cells, tissue

stem cells, cells differentiated from ES cells, or cells differentiated



.25 (Enbryonic Stern cells), and so on. [0029] As the living
cells, one or nore types of cells are preferably selected from anong
liver cells (parenchymal Iiver cells),, hepatic stellate cells, fat
cells, skeletal nuscle cells, cardiac nuscle cells, 30 snoboth mnuscle

cells, .carti €Qflf§||5’ bone cells, nerve cells, glia cells, Schwann
I .

! e . .
ceIIs,fH%Palc s of pancreas, epidermal cells, vascul ar endotheli al

cells, fodsopl ast, and nesenchymal cells. These cell species nmay be
_pri ma-réI cgl tured cells, tissue precursor cells, tissue stemcells,
cel s dmPeAEREPAted fromES cells, or cells differentiated 10 from

i PS cell's. [HQ30haErekodinnefibdEneénabEehe St s@ARAGVERALoRfistd@cribed. -
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not 3 i AawaveD the PEEF B AYe RG] BAt Jimitethée theofellaming t he

expl anat.i : f i.0g iRt § r aw

appr op?ﬁa?%?légﬁﬁpﬁ‘*rﬁgg?’ fggcg%flf& #@?Qgﬁ%%ﬁogﬁﬁpﬁ?%qéﬁgﬁ%gr for

use i ndascelgticnland ¢h&idrakdngscoradapgr¢priane brisodipdefiedwi | | be

. descri bﬁgq Fﬂ,,d subsequently, an exenplary structure of the cell
culture % ill be described. To begin with, an exenplary structure

of the cell Eldstprneceaniien:svichlanbieedése misbeich widdlirafleaen®&ett o Figs.
1 and 2. Fig. 1 is a plane view show ng the structure of the cell
‘?f? ﬁgee |1Prﬁa

culfur 8cERR taath edt bof e hivg { 204nEu pFgauantly, g

Cross- $@ehd Rk Mrawt@ond thBecdiintuitdrd kit Rviffl e desdHSbSAOWTJ Befig-
1, a cell culture chanber 10 includes m crochanbers 11, side walls
12, an&ishespnegemplamhstpreiuari ef the csilbevhiineschombertwillebein a

net sh t ¢yl fqt | I : , and
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Fig. 1. As shown in Fig. 1, a cell culture chamber 10 includes
microchambers 11, side walls 12, and openings 13. The plurality of
side walls 12 is formed in a net shape on the culture surface of the cell
culture chamber 10, and_spaces surrounded by the side walls 12 serve

20 as the microchambers 11. Additionally, each of the openings 13 is
formed at a central portion of each side of the side walls 12 which are
fbrmed on four sides of each of the micxrochambers 11.

[0032]
Fig. 1 shows a width "a" of the botitom of each of the

25 microchambers 11, a width "b" and a height "c¢" of each of the side
walls 12 for partitioning the microchambers 11, and a width "d" of
each of the openings 13 for allowing communication between the
microchambers 11 adjacent to each other. The term "bottom area" of

" the present invention refers to a projected area which is formed when

30 parallel light is irradiated to the bottom of the chamber from above in
the direction perpendicular to the horizontal plane of the microchmaber
opening (the same plane as the top surfaces of the side walls 12). For
example, if the bottom of the microchamber is U-shaped, the bottom

area has a shape formed by projecting parallel light incident on the




[0032] Fig. 1 shows a width "a" of the bottom of each of the 25
m crochanbers 11, a width "b" and a height "c" of each of the si de
walls 12 for partitioning the n‘icrochngers 11, and a width "d" of
each of the openings 13 for allow ng nmuni catl on bet ween t he

mcroch%naers 11 ad acent f.o gach ot her. m "bo tom area" ?f
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corgﬁspond to a,long.axis and a,sho t(){ﬁXI S of an approxi mate CI{C| e
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vertexes ap@e3almibe dhbipisemvihape el Bach pof tﬂ&?a{%]é?srtoﬁxbﬁ'ﬂﬁé@réf 11 is
not 20 part| cularly limted, and various shapes other than a square,

a circl¥rt8k8%a pol ygon can be enpl oyed. In cell culture for

repr odu 0.93 I|ver function in vivo, the bottomarea is preferably
0.01 In this case, the major axis of the bottomis
pr ef er abl y thh@ hOStOtnil g prehef wienbr o fikhe mm@bfambﬁerm tbtlrsopo’c shape ‘

I's I®r ); Ofélflra?ﬁ% Xlﬁ{?&% Artd f%%]r?oég'ﬁir t%@lt?l%n 4 S%Lra\;:?ga 1rc’13

the ca a ndss of Tiver ce aving an-e
di anet eandfa ﬂ@tygnn ciheb ¢ engp hoyofd .orde selde:xtlhenecﬁ‘br|r%ppb&ﬁetﬁg)lay11m

umto 300 p,m ,[0034] An gn Ie formed between the horizontal plang
and t het"idEoRdR| 640 e BPTOR RGP hRrehcErBbnAnBirm oyl teHod] @mbe

set to ﬁpn%@ﬁgwseatthwn%fﬁe&é &F B P ELCH Lo LU NG, AN st NG, e

m crochanbers. "Acc
the minor axis thereof. An isotropic shape is more preferably used. If

25 a square is employed, for example, in the case of forming a mass of
liver cells having an equivalent diameter of 100 pm, the length of one
side thereof is preferably 100 pm to 300 pm.

{0034] v
An angle formed between the horizontal plane and the side walls

30 12 of each of the microchambers 11 should be set to an angle at which
cells are prevented from running on the microchambers. Accordingly,
50% or more of an upper portion of a side surface preferably has an
angle of 80° to 90°, and more preferably, §5° to 90°.

[0035]



50% or nore of an upper portion of a side surface preferably has an
angle of 80 to 90, and nore preferably, 85 to 90. [0035] 12

The height "c" of each of the side wal,ls 12 may be arbitrarily set as
log as the cells cultured in the mcrochanbers 11 are prevented from
runni ng on | ot r r h ase o
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opeci  PEIG EthG Ehh I fol SR T1O78r SEEHPOAANd ePaphih (PR Lngqierly
- microchamndier v th one side of 100 p.m the height "c" of the side
wal | 12 |s referably 15 gmto 300 gm and nore preferably 50 gmto
150 p. ¥7k he height "c" of the side wall is too high, preparation

57013 d' ff'ﬁP'FFl and {4 hhetn bhe JRIR b3lids {ch&oopt% use, which
degrades the cul Turé environment. The SI ave a
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inas ﬁare shap h one sid of 200 E‘P and a hej
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whi ch pro\di Bddeat ditPe et &fith AtRERe® et SURERF& Hg tRiens iiem
nupiger uﬂfll,cﬂlﬂxﬁhrﬁquhéﬁﬁed to culture. On the other hand, if the width "b"

of the side wall 12 is less than 3 pm, preparation is difficult. If t'hAe
height of the side wall is too low, a cell goes over the side wall, which
is unsuited to culture. If the height "c¢" of the side wall 12 is less than
two times the width "b"” of the side wall 12, a cell cultured in the

30 microchamber 11 goes over it and moves to the adjacent microchamber
11. Further. specifically, when human fetal liver cells are layered in a
square microchamber with one side of 100 pm, the height "c¢" of the
side wall 12 is preferably 15 pm to 300 pm, and more preferably 50 um
to 150 pm. If the height "c¢" of the side wall is too high, preparation is




10 for screening is about 1000, nine mcrochanbers are required,
therefore, by preparing a spot in which the space is partitioned into
ni ne m crochanbers and providing a pl #%al ity of spots, it is possible
to perform high- throughput screeni ng at all ows sinul taneous

exani na f%n of aIF(?I UI‘%}I %/ reagents_or pharnaceutical agents.
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sat i Sf actori lpyghisghy di fTRRgi onal sﬁ%%‘ir }CWDFOEIQ\QI‘A'@JIU%%HP? 3083 . 9f culture

producing the netal structure, for ex l'at'1 hg treatne
preci sitoh ! rAwirdiing, tondze éﬂhﬂdﬂ\glerm,yarei é‘hgn@ ig amspm@cﬂssnag vxaﬂd

horol | ARngclineney ofy TACKIL! 89 1k % (B RELS W RICAY RS Y o

phot ol i t hogr aphy or a resi n- produce

st er eolpatuge aplay pesalbey e:l‘rphoy@dha]ﬁigemah\@chs paRd theh APRPOPIIAL ethe

- Self(f:t %de grﬂtv"de‘w Pth%hseldlen\'gvgﬂdgg nl{g.g be S !t“sroet a%rﬁlceeggiagmty can keep
a supernatant fluid such as a culture solution or a reaction solution
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[0040]

A method for forming the concave-convex pattern on the cell

25 culture chamber is not particularly limited, but methods such as
transfer molding using a mold, three-dimensional sterc;olithography,
precision machining, wet etchin'g, dry eiching, laser processing, and
electrical discharge machining may be employed. It is preferable to
appropriately select these production methods in view of the intended

30 wuse, required processing accuracy, costs, and the like of the cell

culture chamber.
{0041)

As a specific example of the transfer molding method using a

mold, a method for forming the concave-convex pattern by resin



15 accuracy, costs, and the like. [0043] As met hods of form ng
t he concave-convex pattern on a resin using the netal structure,

whi ch is obtained as described above,,,as a nold, injection nolding,
press nol di ng, nonomer casting, solvent 20 casting, hot enbossing, or
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pol ymer by surf ace graft ol ymeri zatr on, physical treatnent such as
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prefer a4 4npl oyed. [0046] When the cellular affinity is taken into

. considerati Oledat:algmllss fﬁrfeormmg a cell culture chamber are not particularly

25 limited as long as the materials have self-supporting properties. For
example, synthetic resin, silicon, or glass may be employed. A
transparent synthetic resin is preferably used as a material in view of
costs and cell visibility under microscopical observation. Examples of
the transparent synthetic resin include acrylic resins such as

30 polymethylmethacrylate or methyl methacrylate-styrene copolymer,
styrene resin such as polystyrene, olefin resin such as cycloolefin,
ester resins such as polyethylene terephthalate and polylactic acid,
silicone resin such as polydimethylsiloxane, and polycarbonate resin.

These resins may contain various additives such as colorant, dispersing




25 preferable to coat cytophilic proteins such as collagen and
fibronectin. In order to unifornmy coat a collagen aqueous sol ution
or the like, it is preferable to perfq rmthe coating after the
above-mentioned hydrophilic nmenbrane i 2 formed. In hepat ocyt e
cultures, in gene al, it is desirable to culture cells on an

ext r acef B br Thdt lﬁkgﬁw%&gew 9l eeptiedf tRtp ANy ipgaired.
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donor s RiCiEEaREY © n Figs. 8 to 10, each rectangl e represents
the m crfoolgber 33. Figs. 8 and 9 show a case where the cell culture
chanber 31 includes nine mcrochanbers 33. Fig. 10 shows. a case where
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[ 0050] H grder §hows1f&rmels(ecwiteae:qié¢gm danievad §olom one rddrotilar,eit is
preferable to perform the coating after the above-mentioned
hydrophilic membrane is formed. In hepatocyte cultures, in general, it
is desirable to culture cells on an extracellular matrix surface by

30 replicating the in vivo environment. Accordingly, it is particularly

preferable to dispose an organic film made of extracellular matrix
suitable for cultured cells after an inorganic hydrophilic membrane is

uniformly formed as described above.
[0047]



“living~c

5 adhered to each of the m crochanbers 33, and the donor of the cells
in the one mcrochanber 33 is different fromthat of cells in

adj acent m crochinbers 33. Fig. 9 shoys a case where a mxture of
living cells derived fromvarious donors is adhered in sone parts

and living c IIsdrlvdfro nor adhered
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bottom of the culture dish 34 has a flat plate shape, and the bottom

surface of the cell culture chamber 31 is used as a culture surface.

[0049] :
Figs. 8 to 10 show exemplary states in which living cells are

30 cultured in a2 plurality of microchambers and differences among donors

of seeded cells. In Figs. 8 to 10, each rectangle represents the

microchamber 33. Figs. 8 and 9 show a case where the cell culture

chamber 31 includes nine microchambers 33. Fig. 10 shows a case

where the cell culture chamber 31 includes eighteen microchambers 33,




[ 0054] When various types of cell species are used, one type of 20
parenchymal cells and other cell species are m xed and cultured. In
this case, as for the derivation of c? | species, parenchymal cells
of various donors and ot her cell speci‘és derived from one donor, or
parenchﬁn?l cells derived fromone donor and other cell species

der i ved FFOiTa T46RUTR GRS Per EniD 1 FERY EFRR WeRbTef qalds pandntaninas
cell's 25atrRyndaresehd As sqltoh@rdi@?éﬂen%@%caxﬁépgodbﬁoﬁg%D?”ED 2883,

cell species are selected fromhepatic stellate ce vascula
endot helliP850del I's, fibroblasts, and mesenchymal cells. Parenchynal

cells, hepatig,st l.S, l.ial cell
fi brobl asltos, Pgﬁd %ggtﬁ?hg%ﬁ%cg}éﬁzgtgoqu)se%ggledg]agff%g?i ggﬁe&b?%rcﬁfgor
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nutri en# f.act o_%, a bl ood serum or a secretion 19 solution from
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deskl i b WpArecxapadedivhgre di nimsmspst d ofi viedef romb doi orelntn cofs 41ee
present_ A tion . it :i i 0 provy cell cultyre kit where
li ving %C!(la I?ao'*&\%lrei %ﬁ?%@ﬁ%@?ggﬁé 'ad‘ﬁ&r‘ed[gg%gwcsuﬁtcuarseedw i 1%
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ol ural i By 0F “FOSPErotHANTEPE RARAT 37 & 3 hAT6 e WARENI Y 1So%R antk living
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The{ffore, éﬁ if ggssible to provide Iiving cells having in vivo-Ilike
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efficiently carry out tests 15 using cells derived fromvari Gus
donor s bRfdfean veatp pefpsarafby pdberimxanplses] o] 0067 d<Resat tte odch

cul turigpng;vaydous types of cells derived fromvarious donors
(such as parenchymal |iver cells and non-parenchymal |iver 20 cells)
in a pl &085ilhcl uding mcro spaces> 1. Cell preparation 1-1.Culture of

i VES cells (l’%%uglp,rl?ygsh)S to 10 show exemplary arrangements of the living
cells derived from various donors, the arrangement is not limited
thereto. Other arrangements may also be employed as long as the
living cells derived from various donors are adhered to and cultured in
the plurality of microchambers 33 included in the cell culture kit 30.

25 In particular, a plurality of living cells derived from various donors
may be adhered to each of the microchambers 33. The number of types
of donors of living cells to be adhered to one microchamber 33 may be
three or more. Further, living cells derived from a single donor may
be adhered to each of the microchambers 33, and the entire cell culture

30 kit (or a single cell culture chamber 31) may cohtain living cells of a
plurality of donors. More alternatively, living cells derived from a
single donor are adhered to cach one of the cell culture chambers 31,
and living cells derived from various donors may be adhered to the

plurality of cell culture chambers 31 as 2 whole. In other words, it is



Transforned cells (hereinafter referred to as "transforned |iver
cells"), which were obtained by introducing a BM 1 gene into human 25
- hepatic stemcells (Accessi on Nunber .BERM BP-11108, Nati onal

Institute of Advanced | ndustrial Sci e1 ce and Technol ogy,

I nternati.onal P Or gani osi,t were seeded to a
col | agéHfgtﬁé?’éEl ﬁw“’(‘ ordeidrn HcﬁyfarBé‘%:t"éﬁw‘ﬁ ein9d &P rgngd %ﬁ%ﬁ?)
and cukgered] Cﬁst@;ecmtt goe medium a DMEM and nutrient m xture F-12

'~ Ham 30 nedi um(Dl\/El\/!FlZ 1:1 mxture) mxed with 10% fetal bovine
serum (BES2] hunan 7-insulin (1.0 p.g/ml), ni cotlnamde (10 mm1/ 1),

dexanet haso I
~Culture was nggé :i?ggp% cwﬁﬁéﬁ%ﬁtﬁtﬂo‘%ﬂ% I?Tg# %ﬁ@%&rﬁﬁfﬁge
- cul dur etmmﬂme\mg aheegddtevke s urfyee cbefysach Zﬂ th[@ﬁﬁ&}odh&m@wlrmﬁrh

ondengtiae SRl ehGEdd S hitid e Mmpers, sud IR R0 BEe

of theattansflate@dol fotei acetllsmaese FrRedsd] anbs NN cudaled dpSﬁb taor
cell culture gminuf actured ?é Bectgn, D ckinson i’;\nd Conpany

 cul tur8gsired size.aFor exapple. FReidiainelepEn £5dT Mmass E%tb%sz{mréd
F-12 Hamzmedd vl P¥EM T sizd om Wﬁﬁbr@ws@ﬁb\%h@ 4Q% aéieafl;nm,-\ﬂ ne

serum éFBS human 7-insulin (1. ig/m), nicotinamde (10 nmol/1),
1018exdnBehdéoae 1ka oize milhg chlntllaLSSgl utam ne (2 mMmvol/1) was used.
mlture[d/@,?]carrl ed out in an incubator-at 37C and 5% CO2, and the .
cul tur I'um was changed every five days. [0059] 1-3. Preparati on
of cell suspkasinghyibEhchllsfdeheedeficgy wiiiiohs wermeeuéteuneddass the
descriﬁedintgelt 5%

rypet hedarur IR et pheflin Y miB SRRBAFE LR Paresd i 1 ure
nmedi untells to beAssetdﬂareuﬁiweepﬁedmmir e DVEM sand £ostd icemls mte(ltlbl_re
E-eigml_lg%frg %@tgyvaM 3 16 smpxz}rlérn% ymzﬁegel\%tc{llf gﬁ?rft?g‘?‘eld ??glxlxlniePS
crells (induced pluripotent stem cells), or parenchymal cells derived
from a living body.
[0054]
When various types of cell species are used, one type of
20 parenchymal cells and other cell species are mixed and cultured. In
this case, as for the derivation of cell species, parenchymal cells of
various donors and other cell species derived from on.e donor, or
parenchymal cells derived from one donor and other cell species
derived from a donor different from the donor of the parenchymal cells
25 may be used. As other cell species to be used, one or more cell
species are selected from hepatic stellate cells, vascular endothelial
cells, fibroblasts, and mesenchymal cells. Parenchymal cells, hepatic
stellate cells, vascular endothelial cells, fibroblasts, and mesenchymal
cells to be used are tissue precursor cells, tissue stem cells, cells
30 differentiated from ES cells, cells differentiated from iPS cells
(induced pluripotent stem cells), or cells derived from a living body.
[0055]
A culture medium to be used is a medium containing nutrient

components, such as a nutrient factor, a blood serum, or a secretion




20 (FBS), human y-insulin (1.0 Rg/nml), nicotinamde (10 mmol/1),
dexanet hasone (1x10-7 nol/1), and L-glutam ne (2 nmmol/1) was used.
Each of the cells was stained with try an blue to count the nunber of
living cells. [0060] 25 2.Culture t est (Exanpl e, Conparative Exanpl e)
2-1 <Exanple 01> The transforned liver cells and vascul ar
endot heFﬁr’TEH“%%Iﬁme W kh dBrideoptes Rédhgss easd it hed]bhiomhérdmerslls 3t

were m xed)af p@smmlengq ru%te' n?ét]%o Do ARG gsﬁ%eﬁrgsgh &ecul R%;ere

chanber at a cell density o

cul tur ecuﬁamérom mwmb@nmeucbmaae}aibrméxumimsm as shown in
Fi gs. @] 63 and whi ch includes mcro spaces having di nensi ons of
a=100 p.mand ¢c=50 p. mwas used as the culture chanber. [0061] 21

2-2 &Conpar amydeﬁmﬁma%:vemecbmmg ebred akh¥et oFedHeS e MY Gk Y¥BF 61
obt ai ned as described i.n the.i , were seeded in a culture

chanber "4t PEEEEHY IHEHLIOD 4f 13 P?‘B%?ibLF ERIRTEMiAP. 2 aedlucubiuretYigewhere
cul t ur elighaghas] $RifcHa Has st dien Sr CORS AR LAVEY RAT LB @?xlﬁ'ﬁomlhgle

Figs. 3 and. 4 and which includes mcro spaces having di nensions 0
a=100 pchiBRaT d¥sihin thgece lhsad tuse kiB . cdikeucel lchalter ki2-idcludes a

<C0”par?fdr‘é?lt@(@m&rg%éggibers ASTRQS(%IIIg@'é %{55@9 h"lé/e@dzéagll t whi ch

wer e obtai ned"as descri In 10 the WEre s
24- W@l | mgetdchambare hpivat @ strmeriwfacy bicd abio Beahenin Diﬁdxlﬂnslamlca:m of

glrr?ﬁp?/tl)’lhe Hgd‘lé”gqnsﬁé)&namtmg‘?&(%? ac?élllgS/t%rr% LF%OEE;%]fore it is

possxble to provide living cells having in vivo-like cell functions.
Additionally, it is possible to obtain testing results of various donors
on a single chip. This makes it possible to efficiently carry out tests
15 using cells derived from various donors over a long period of time.
{Examples]
[0057]
<Results of culturing various types of cells derived from various
donors (such as parenchymal liver cells and non-parenchymal liver
20 cells) in a plate including micro spaces> |
1. Cell preparation
1-1.Culture of liver cells (Cell growth)
Transiormed cells (hereinafter referred to as "transformed liver
cells"), which were obtained by introducing a BMI1 gene into human
25 Thepatic stem cells (Accession Number FERM BP-11108, National
Institute of Advanced Industrial Science and Technology, International
Patent Organism Depositary), were seeded to a type-IV collagen coated
 dish (manufactured by Becton, Dickinson and Company) and cultured.
As a culture medivm, a DMEM and nutrient mixture F-12 Ham
30 mediom (DMEM/F12 1:]1 mixture) mixed with 10% fetal bovine serum
(FBS), human y-insulin (1.0 pg/ml), nicotinamide (10 mmol/]),

dexamethasone (1><10'7 mol/l), and L-glutamine (2 mmol/l) was used.

Culture was carried out in an incubator at 37°C and 5% CO,, and the

culture medium was changed every five days.



15After the cells were seeded as described in the itens 2-1 and 2: 2,
the cells were cultured in an incubator at 37C and 5% CO2. After
culturing for 24 hours, the culture i um was changed once a day or
once every two days. As the culture nedium there was used a nmedi um
whi ch wgﬁ?rgg ai ned addi ng a human reconbi nant HOP (50 ng/m ) and 20
an epid grow h factor (POP) (10 ng/m) to a DMEM and nutri ent

m xtur g .B-&31Ham aedjasrma%hﬂdlalﬁeﬁal d¥il kd qce;)u gryedhyi th 10% f et al
bovi ne serum (PBS), human y-insulin ti nam de (10

ug ni
mmol/ 1), dex ﬁas*tﬂfﬁé:U(ikf@dﬁ%iﬂﬁi)celédanis&1@6%%46 BOY022 (A9 1) .

25] 006?&1f§cre§%”§o%95@5§61§6‘r 32ah¥SBAnsformed BOISr VN L5 RNFe e P a
- cytochronme P450 (CYP) ch is typical drug-netabolizing enzynes of

a | i5emorand ade butish fwr ee]évfallidar%dnlﬂmv‘”@wﬁyr?@ bouB ecéan, Digkinson

. pol ymer ase ¢ ti o Qftgr RNAs were 30 collected fromcells
cul tur & %for aﬁg?%g%%rﬁlungle@r%?' days to synthesize cDNAs. [0064] 4.

Experi rrent al Arsesthlsu(d?mmmn,oﬁ @Mﬁh@xpdessir@ananailxyaes)l?—‘IIde@ni

S S el G b e Sy LR D O e RS U

days. |(!B‘BS1)9 L @Rlag, yrielsalivel VRlwem 13l @ishowanais d (B0 geme 1EXpr essi on
| evel s assumi ng that the value of Exanple 02 is 1. In addition, the

CYRINA derxchmt bich aB¥R2COL Atk & exartplle ot Lmalwbronine 52ernzwéé) BEssUEed. i n
the liver, and éach represent a nmpl ecul ar speci nme of a cytochrone
P450 efz lﬁﬁremcwwdaﬁur rpott AREUPRIY BF 3o %e ig £ r%“‘gégf’es

from h%?ﬁ eg(pén i Sl?ugss c‘B gﬁ éqaé ﬂ%g%?gl udi ng various chem cal

agent s | ronme utants, and organic
sol vent [sOOiﬂExarrpI e 01 shovvs a signi f| cantly hi gher expression | evel

e AL BRSSP ol oy, Of The albumn, O,
celilss and t hgaghxe hghe atdlds, ﬁﬂi@eh)twém cubtiredses Wheeceitid i ert@etitews
types Of Cel | s1 %r was detached using a 0.25% trypsin solution and collected,
and was then dispersed into a culture medium.
As the culture medium, a DMEM and nutrient mixture F-12 Ham
medinm (DMEM/F12 1:1 mixture) mixed with 10% fetal bovine serum
20 (FBS), human y-insulin (1.0 pug/ml), nicotinamide (10 mmol/l),
dexamethasone (1><10"7 mol/l), and L-glutamine (2 mmol/l) was used.
Each of the cells was stained with trypan blue to count the number of
living cells.
[0060]
25 2.Culture test (Example, Comparative Example)
2-1 <Example 01>
The transformed liver cells and vascular endothelial cells, which
were obtained as described in the item 1-3, were mixed at a mixing
ratio of 1:3, and were seeded in a culture chamber at a cell density of
30 3.75x10" cells/ecm?. A 24-well type culture chamber which has the
concave-convex pattern as shown in Figs. 3 and 4 and which includes
micro spaces having dimensions of a=100 pm and ¢=50 pm was used as
the culture chamber.
[o061]




15 m xed and cultured, are not limted to the above-descri bed
conditions. Surface coating is not limted to the above, as long as
cells can be adhered. [0065] [Table 1] .20 Al bum n CYP3A4 CYP2C9
Exanpl e 01 105.1 458.0 51.8 Conparati Vé Exanple 01 80.9 183.2 41.4

Conpar ati ye Exanple 02 1
P 2-2 <Comrerarative Example 01>

The transformed liver ceils, which were obtained as described in
the item 1-3, were seeded in a culture chamber at a cell density of

2

3.75x10% cells/em®. A 24-well iype culture chamber which has the

5 concave-convex pattern as shown in Figs. 3 and 4 and which includes
micro spaces having dimensions of a=100 pm and ¢=50 pm was used as
the culture chamber. _

2-3 <Comparative Example 02>
The transformed liver cells, which were obtained as descfibed in
10 the item 1-3, were seeded in a 24-well cell culture plate (manufactured
By Becton, D'in;kinéon and Company) at a cell density of 3.75x10%
cells/cm?.
[0062]
2-4 Culturing method
15 After the cells were seeded as described in the items 2-1 and 2-2,
the cells were cultured in an incubator at 37°C and 5% CO,. After
culturing for 24 hours, the culture medium was changed once a day or
once every two days. As the culturée medium, there was used a medium
which was obtained adding a human recombinant HGF (50 ng/ml) and
20 an epidermal growth factor (EGF) (10 ng/ml) to a DMEM and nutrient
mixture F-12 Ham medium (DMBM/F12 I:1 mixture) mixed with 10%
fetal bovine serum (FBS), human y-insulin (1.0 pg/ml), nicotinamide
(10 mmol/l), dexamethasone (1x10°’ mol/l), and L-glutamine (2
mmol/l).
25  [0063]
3. Gene expression analyses ‘

Gene expressions of a cytochrome P450 (CYP), which is typical
drug-metabolizing enzymes of a liver, and albumin were evaluated by
carrying out real-time polymerase chain reaction after RNAs were

30 collected from cells cultured for a given number of days to synthesize
cDNAs.
[0064]
4. Experimental results (Results of gene expression analyses)

Table 1 shows gene expression levels of albumin, CYP3A4, and



1 1 [0066] 30 <Results of culture of liver cells derived from
various donors in a plate including mrco spaces> 1. Cell seeding In

an exanple, human fetal liver cells og%ained from si x donor Iivers
were used. Specifically, there were uSed the hunman fetal liver

cells d f.rom si x .do ich |nclu t hr IIs
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The experimental conditions, such as the number of cells and the
mixing ratio, except for the case where different two types of cells are
15 mixed and cultured, are not limited to the above-described conditions.

Surface coating is not limited to the above, as long as cells can be

adhered.
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(Table 1}
20
Albumin CYP3A4 CYP2C9
Example 01 105.1 458.0 51.8
Comparative
80.9 183.2 41.4
25 Example 01
Comparative
i 1 1
Example 02
[0066]

30 <Results of culture of liver cells derived from various donors in a
plate including mirco spaces>
1. Cell seeding
In an example, human fetal liver cells obtained from six donor

livers were used. Specifically, there were used the human fetal liver




20[ 0068] 3. Anal yses 3-1. Morphol ogy observation Qbservati ons
were carried out using an inverted mcroscope on the 1st, 4th, 7th,
14t h, 21st, and 35th day of culture. 2,§ 3-2. Gene expressions of a.
cytochronme P450 (CYP) and al bum n, and“3prot ei n expressi on of CYP3A4
Gene exprgﬁﬁsi ons o% a cyt,ocgr one P45Q gQYP) which is typi cal
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formed cell aggregat es in the mcro spaces. The norphol’ogy "Was

sim | ar ceblstbat™. of the conparative exanpl e descri bed bel ow.

Accor di n&)l(?/ it turns out that cells of 10 vari.ous donors can form an -

aggr egat %71 he sanme manner as cells of one donor. Figs. 11A to 1l1F

ar e jphobogfarlse showi ng results of norphol ogy observations of the

exanple. Fig. 12 is a photograph show ng a result-of norphol ogy

observation oBuitheeldtb dayial oaylinuig i@tubBeo€aiParat hya exaM é.?
15[ 0070] 4-2. Results_of 8ene expressions of the cytochronme P45

(cYP) ahdtehsvdibimEnfonAd howrspridees wltaxpreedivm whs QFRBMEd once a

day or once every two days. As the culture medium, there was used a
medium which was obtained édding a human recombinant HGF (50

15 ng/ml) and an epidermal growth factor (EGF) (10 ng/ml) to a DMEM
and nutrient mixture F-12 Ham medium (DMEM/F12 1:1 mixture)
mixed with 10% fetal bovine serum (FBS), human y-insulin (1.0 pg/ml),
nicotinamide (10 mmol/1), dexamethasone (1x10°/ mol/l), and L-

~ glutamine (2 mmol/l). .

20 [0068}
3. Analyses
3-1. Morphology observation

Observations were carried out using an inverted microscope on
. the 1st, 4th, 7th, 14th, 21st, and 35th day of culture. .

25 3-2. Gene expressions of a cytochrome P450 (CYP) and albumin, and

protein expression of CYP3A4
‘Gene expressions of a cytochrome P450 (CYP) which is typical

drug-metabolizing enzymes of a liver and albumin were evaluated by
carrying out real-time polymerase chain reaction after RNAs were

30 collected from cells cultured for a given number of days to synthesize
cDNAs. Protein expression was analyzed using an immunostaining
procedure.
3-3. Glycogen storage capability

Differentiation capability (giycogen storage capability) in



Primary drug-netabolizing enzynmes CYP3A4, 2Cl9, 2C9, 1A2, and 2De6,
and al bum n secretory capability were neasured. In the 20 results,

t hese CYP genes were expressed on the /7th day of culture, and the
al bum n and t hese CYP.genes were expr%dssed on the 21st day of

cul ture. Even mﬁ[h the | apse of tine, these functions were

mai nt aiffeRan fega iB"‘?rsc‘éHﬁh‘B%dF%ﬁ“%Wn%A 8taiBaRYr enent results.
Fig. 13 Qy\ﬁ the result obtained on the 7th day of culture on the
| ef t S|de the 25 result obtained on the 21st day of culture in the
center 4.dRestHe result obtained on the 35th day.of culture on the

right sjide. procedure, expressions of
' CYP3A4§L(?e e%ﬁe chlo otrE%OII grre?sv{ytg(%f the mcro spaces (Fig. 14).
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he E)Q%%% t invention. 15 Reference Signs List
4-2. Results of gene expressions of the cytochrome P450 (CYP) and the

albumin, and the protein expression of CYP3A4
~ Primary drug-metabolizing enzymes CYP3A4, 2C19, 2C9, 1A2,
and 2D6, and albumin secretory capability were measured. In the
20 results, these CYP genes were expressed on the 7th day of culture, and
the albumin and these CYP genes were; expressed on the 21st day of
culture. Even with the lapse of time, these functions were maintained.
Fig. 13 is a photograph showing the measurement results. Fig. 13
shows the result obtained on the 7th day of culture on the left side, the
25 result obtained on the 21st day of culture in the center, and the result
obtained on the 35th day of culture on the right side.
In the immunostaining procedure, expressions of CYP3A4 (red)
were confirmed in almost all the micro spaces (Fig. 14). '
This stained image was similar to that of CYP3A4 of the comparative
30 example described below (Fig. 15). Accordingly, it turns out that it is
possible to culture cells of various donors while maintaining liver
functions, in the same manner as cells of one donor.
[0071]
4-3. Results of glycogen storage capability




[ 0074]

10, 20CELL CULTURE CHAMBER 11M CROCHAMBER 20 12SI DE WALL

130PENI NG 23SPOT 24SI DE WALL OF SPOT 30CELL CULTURE KIT 25 31CELL
CULTURE CHAMBER 32CULTURE PLATE 33M CROCHAMBER 34CULTURE DI SH D1, D2,
D3 CELL 30 26 CLAIMS 1. A cell culturé kit conprising: a cell

culture plat
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e,.and 5living cells cultured on the culture plate,
The differentiation capability (glycogen storage capability) in

human fetal liver cells was studied. In the results, the glycogen
storage capébility was confirmed in the human fetal liver cells.
Further, more than half of these cells were strongly PAS-positive on
the 21st day of culture.

[0072]

The results of 4-1 to 4-3 show that it is possible to culture liver
cells of various donors while maintaining liver functions in a state
where liver cells of various donors are adhered to micro spaces.

[0073] ]

Note that the present invention is not liﬁited to above-describeci
embodiments. The elements of the embodimen"rs can be modified,
added, or converted - to the contents that can be easily thought of by

those skilled in the art within the scope of the present invention.

Reference Signs List

[0074]
10, 20 CELL CULTURE CHAMBER
11 MICROCHAMBER

12 SIDE WALL

13 OPENING

23 SPOT

24 SIDE WALL OF SPOT

30 CELL CULTURE KIT

31 CELL CULTURE CHAMBER
32 CULTUREB PLATE

33 MICROCHAMBER

34 CULTURE DISH

D1, D2, D3 CELL



wherein the culture plate includes a plurality of mcro spaces, and
living cells derived fromvarious donors-are adhered to surfaces of
the plurality of mcro spaces. 102. ﬁ%ﬁ cell culture kit according to
Claim1, wherein the living cells derf¥ved fromvarious donors include
two or nore types of cells. 3. The cell culture kit according
to Caim1l or 2, wherein one of tHel44 M@y cells derived from various
donors and living cells derived 15 froma single donor are adhered to
each of the plurality of mcro spaces. 4. The cell culture
" kit accordind-té ceHi emltuge kit asireprisanghe |iving cell's derived from
various donors. gre 1.Q | east two 20 adj acent mcro spaces.
5. The cell (I‘;':lu %qarcelﬁg?fg gg%%er’dﬁ% to daim1l or 2, wherein living
cel 15 derivetivingmeallsingherdbnar tles evdidher gthtep at | east two
adj acent mcr spaces. . 6, The cel .culﬁune Kit
accordi ng t o Ay Comd 6 CRATH frd 121G 62 81U el R TR HEY B LFHIST PyS RSB cr o
spaces ahav i ingepsilonteriOcal frow Fa¢Rids BORWratdreNadie®d to surfaces of
t hree-di nensi onal structure to be isolated, the cell population being
obt ai nd&@cpplvgabityr ef Gicdode’agesd nunber of cells. 7. The cel
culture kit according to any one of Clains 1 to 6, wherein the
plurality of mcro spaces have a bottomarea of 0.01 to 0.1 2 mm and
a ddpth of 28.t&heseellamuliture kit @gccPhéingeltd Cldinude whereioctreil ingntm
any ong, ofs ?e?li%‘sd b2 {aride" &8 {sh?nc'-,i' Vde”%g‘&e('n' Heft eeedgg |4 he
plurality of 'mcro spaceS at a ce seedﬁng ensity o 5402 %
| x106 cells/cn2. 59. The cell culture kit according to any one of
Clainms 1 to 8§, erein a.cell nass haying.t l.i vi.n el | .
accunul at ed he)reglencqlé FHEREY K h a@ﬁEﬁX]d:fggttﬁg&rﬂlH’r di ghc?’o‘f’ﬁﬁf%‘tnoone
spaces.of the living cel.de@egelrbnf Wakiges Kok 036 G NG nleOc &01¥ ANgvel
Claims 1 to 9, 10 wherein the_cell nass has a dianeter of 30 to 200

p. 3 from 2 sipglenionqn pregdbgr ed kot e ade Sddibfgpieradily 8henirog ai ns
1to 1Q, waerein the living cells are one of tissue precursor cells,
tissue gten1ce||s, cells differentiated fromES cells, and cells
differentiated from 15i PS cell s. 12. The cell culture kit

accor di ng t O4?‘“¥P§n§eﬁfcuqt9.fﬁitl aEgo;‘&)iné’\@gr@faQH{ Ifeol' iZYivOHegglnl the
include liver cells.
living cells derived from various donors are adhered to at least two

20 adjacent micro spaces.

5. The cell culture kit according to Claim 1 or 2, wherein living
cells derived from a single donor are adhered to at least two adjacent
micio spaces.

25

6. The cell culture kit according to any one of Claims 1 to 5,
wherein the plurality of micro spaces have dimensions to allow a cell
population of a three-dimensional structure to be isolated, the cell
population being obtained by culture of a desired number of cells.

30 |

7. The cell culture kit according to any one of Claims I to 6,

wherein the plurality of micro spaces have a bottom area of 0.01 to 0.1

mm? and a depth of 25 to 150 pm.



2013. The cell culture kit according to Claim 12, wherein the |iver
cells are one of tissue precursor cells, tissue stemcells, cells
-differentiated fromES cells, and cells differentiated fromiPS

cel | s. 14. The cell cultureZlit according to daim 12,
wherein the 25 living cells including the liver cells are isol ated
from hepatic & sEuesedt cpdtvisukitdenersiing to anyl&ne A €1 eank rigtoret,hod

for eva ' : ' I, .cul ture.kit..accordi.ng to any one
of o a rargeld il MR BN SRaearit BB M iR abedet ot s
cul tur eckilt seddialy dvskiigesra ci® uw g left gelivdH8ing a plurality of

m cro spaces and living cells cultured thereon, the nethod
conprising: seeding living cells derived fromvarious donors in the

Elelulr gl ity 28 ofpdn.gip c%'?ﬂlcr%sli:itaQéjcoCrlﬂlitngrtiongngfhgng%%de(ljailnilé/ilngo g,
wherein a cell mass having the living cells accumulated therein is

formed in each of the plurality of micro spaces.

10. The cell culture kit according to any one of Claims 1 to 9,

10 wherein the cell mass has a diameter of 30 to 200 pm.

11. The cell culture kit according to any one of Claims 1 to 10,
wherein the living cells are one of tissue precursor cells, tissue stem
cells, cells differentiated from ES cells, and cells differentiated from

15 1iPS§ cells.

12. The cell culture kit according to any one of Claims 1 to 10,

wherein the living cells include liver cells.

20 13. The cell culture kit according to Claim 12, wherein the liver
cells are one of tissue precursor cells, tissue stem cells, cells

differentiated from ES cells, and cells differentiated from iPS cells.

14. The cell culture kit according to Claim 12, wherein the
25 living cells including the liver cells are isolated from hepatic tissues

of various donors.

15. A screening method for evaluating drugs by using a cell
culture kit according to any one of Claims 1 to 14.
30
16. A method of manufacturing a cell culture kit which includes
a culture plate including a plurality of micro spaces and living cells
cultured thereon, the method comprising:

seeding living cells derived from various donors in the plurality



28

of micro spaces; and

culturing the seeded living cells.




