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i i 111122111122111221112211122111121112111 DESCRI PTI ON
*159159* Method for Production of Three-di nensiona
structure of cells 5 TECHNI CAL FI ELD The present
invention relates to a nmethod for positioning various
cells in an arbitrary three-di nensi onal-—space to

create three-dinensional structures conposed on

cells and the cell structures created thereml lmwﬂm mlmmm
BACKGROUND ART Regener g %gﬁﬁgpﬁg & ne i n whi
are transplanted to an affected area pursuant *tsesthe
obj ective of regenerating a | ost organ is increasingly
in practical use. Conventionally, an absorbent

mat er i aMetlat forbrdddctnofi Theed-BBn@iohsl strubbufdofelis
scaffolding inside the body was necessary to affect
regeneration of |arge organs. Although use of 15

ani mal -deri ved col |l agen and hydrol yzed artificia

TEGBNIEAISFIELD hese absorbent materials is being tried,

adeqf e effects have yet to be attained in terns of
saf e @e RFf§etgayentionHelass dp 2 mqtiaodyfos ositioningevarions cells in an
n_whi ch three-di nensi onal

arbqf é‘?’ﬁ? gg“%?bonsﬁ?ﬂafe b‘hfﬁef“& e YMCRBPNaS s{rucipies gamppsrg only
. ment 1). In this
Of&quthkggng%%?&%acgggg ?§Q¥M into a nold, the
creation of |large 20 structures conposed only of
cells, which was conventionally held to be extrenely
BAGKGROWND ARGS achi eved. This invention has had its
efficacy confirmed in aninmal experinents, has
pr ogRegwenitiveo médcinaiini whichheds at ghisplag@l 1o an affected area
application, and is attracting attention. 25
purapa el they obiscivecofategorerating:  dogscbreal Is iptiegsipglpdngirhaival use.

nmet hod, . by p cel | usters of different strains
COPYﬁ“E}OSa‘E aPLﬂ% r\bggsrg?terl@t at would, Br@ylde the |c§llspalét§| gpeatiolding

msfﬂg it %@H}e whs rle@é(s%r tb FreeOf erelé(ratg(ﬁql {)r%fatégr gcgrtﬁgﬁlse)@lthough use of

wever,” st nce org ave
animal-derived collagen and hydrolyzed artificial polymers as these absorbent materials

is being tried, adequate effects have yet to be attained in terms of safety and cost.
Therefore, the present inventors developed a method in which three-dimensional
structures are built entirely from cells ("Tissue Plug Production Method", Patent
Document 1). In this method, by pouring a cell cluster into a mold, the creation of large
structures composed only of cells, which was conventionally held to be extremely
difficult, was achieved. This invention has had its efficacy confirmed in animal
experiments, has progressed to the initial phase of clinical application, and is attracting

attention.

According to the above-mentioned cell plug production method, by pouring cell
clusters of different strains into a culture vessel, etc. in order, it is possible to create a
layer-like complex cell structure. However, since organs have an even more complex

sequence structure of cells, the development of a method for creating cell plugs that can
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sequence structure of cells, the devel opnent of a

nmet hod for creating cell plugs that. can 1
~I11~~~1111011111100101101011VI I *000002* assune a
nore arbitrary sequence structure i s necessary.
Further, as cell structures grow |arger and nore
conpl ex, supply of culture nmediumto the structure
interior (during culturing) and bl ood vessel channels

assiHetla ﬂ@re%&%ﬁﬁjseﬁﬂglc@: WihOGfe isrﬂ%%éé?? %r,rag?gf;llg{rmt&%s grow

| 'arge organ regeneration therea

lary@adng, méRecdmpleg dupblynof batureahelfin® @t thd ALKk Ri&if (during
37 degrees and turns to liquid at |ow tenperatures

culnamghend blevelveget chhmrge haisurie- senfdt vk faehedt inthroved when
Attenpts are being nmade to construct three-dinensional
perderning fargecirganers géneraidnahdreafiarel [s to this gelatin to
create cell sheets, and further stacking cell sheets
uponlbFEerinsarfe specialigetajiar thas bpigens aiganpooximatelyrddidggnees and
e intirior of the cell structures is extrenely 10

tur g F%‘Hf‘ 4 (Y STRFTRHERS 68 D6Fn dRYdonsd: (rspperaiies-sepgitive gelatin).
i ck . of t S to b imted .
S S PR Tebol  Es E s o
to 1 LOWING CRIR! &Il HeetsOhnd ﬁﬁ'tlfetr rshé%ﬁiﬂ% ell SREAL 'up?r? %Hef* %gother.
the s er the

recovered fromthe interior o ructure  a

Howenpe kagplyigg Rafukaasdil@er @d hRriePBY &id cdinNSructures is extremely
tenperature-sensitive gelatin into a liquid. However,

diffitult shraaghbthi ulse tdfathisg@kbid Namd theb@ickaemR| &t @hitture appears to be

_recovered frominside the 15 structures, and residua

limitel 4 ppproximatedy Boaty. Puttesracsomling tokhisineshalk fafdveng sompletion
due to foreign-body reaction (non-patent docunent 1).

of treasiBiftUrBoEtlakh £an Pe paenvicEsde omathe rintesipp of dhe isovcture after the

2004- 357694 n- pat ent docunent 1) Regeneration of o
TG or7 LURR A T R e Blre ey Bagetn 1o a liquid

(N 1K) I rRet:  <URL: K o
AHETS k! 050 R o e
stritelin®s,/ AvWesTRI] @klaif- inP4HedbbdD/HRABKOTH +RET 0 sid

R R e I e RP T PRy A riaicof "side ooy due to
forSighKS dY @RabibMnon-patent document 1).

(Patent Document 1) Published Patent application 2004-357694

(Non-patent document 1) Regeneration of Cartilage Tissues Using Mebiol (registered

trademark) Gel

Internet <URL.: HYPERLINK "http://www.mebiol.co.jp/rd-img/nankotu.pdf"

http://www.mebiol.co.jp/rd-img/nankotu.pdf’>

DISCLOSURE OF THE INVENTION

PROBLEM THE INVENTION SEEKS TO SOLVE

The purpose of the present invention is to provide a method for positioning
various cells in an arbitrary three-dimensional space and producing three dimensional

structures constituted exclusively by cells.
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The purpose of the present invention is to provide a

nmet hod for positioning various cells in an arbitrary

t hr ee- di nensi onal space and produci ng three

di mensi onal structures constituted exclusively by

cells. 2 MEASURES TO SOLVE THE PROBLEM As a result of

diligent research undertaken to solve the

above-nmentioned problem the present inventors have,

through the use of the tenporary imobilization 5

support structure of the present invention, positioned
MBASURHS TORSOBVETHN PROBIIEMI Y t hr ee- di mensi onal ’

space, succeeded I n the creation of three-dinmensiona

st r uAs ur essultc ofidlieedt eedeyrchf ukddiaken a®ob@NMHeehielridhtioned

present invention. In other words, the present
prabipyrih¢ preser iaserders d‘ralvtxethrdmghdhﬁ ui® of ihe mrqmpamya fiinnfobilization

positioning cell clusters in arbitrary space" wherein

Surﬁﬂaﬁdstww% raf the prspenyilgerntipnt mpositioudsktvarews eelts irhmp aatbitrary

needl e-shaped material s for puncturing cel
th“éﬁi figyeayignak %Bacerhéu%fﬁ%ér't“ H&&anﬂ% ¢in threg-dippeapienal strectures

dIe shape terials are positioned on
Cm%ﬁéggg fﬁg aﬁjgﬁnéFﬁgé © e HERYF A% direction. 15
(3) The support described in (1) or (2) further
provided with a sheet covering the substrate. (4) The

SUPPBY dth&Hessiis, BRdpre&ent IndbiTfonlis 9§ d&cHP&S Kiisw t he thread
or needl e- shaped materi als are non- ceII-adherent (5)

(I7hre seppoptofot pdsisioninpedll ichusfedy ir0hrbitZary WpRIeS i whekhif sﬁllars%ﬁgort is
or needl e-shaped materials are 20 positioned with a
proyidsd swidh at sisbistratheandc timeadoort aeddle-stepadingdtedals g peddturing cell
clusters when cell clusters are punctured. (6) The
C“ﬁﬁﬁport described in (3) wherein the sheet is
d The .support described in
Z&heree?ur? p ?1?1 CQS ”eb lf’s(lé)r“g\?fed%dg‘%/)\nﬂfrﬁacﬂ(‘if &g°Ys- Sli’@e?régfﬁeré"ﬁs are
[ d or
postlllﬁ‘;ﬂed oh tlﬁ@éapﬁ E’l‘?atpﬁpﬁlt z{l%to?tq)ep nggﬁllaﬁz' gg quonsy

need| structures
(3) The support described in (1) or (2) further provided with a sheet covering the

substrate.

(4) The support described in claims 1 or 2 wherein the thread or needle-shaped
materials are non-cell-adherent.

(5) The support described in (1) or (2) wherein the thread or needle-shapéd materials are
positioned with a gap such that they can contact the neighboring cell clusters when cell
clusters are punctured.

(6) The suppoft described in (3) wherein the sheet is non-cell-adherent.

(7) The support described in (3) wherein the sheet is provided with holes or is mesh so
that it can be penetrated by the thread or needle-shaped structures immobilized to the
substrate.

(8) The support described in (1) or (2) wherein the cell clusters are spheroids.

(9) The support according to (1) or (2) wherein the needle-shaped material is conical.

(10) The support described in (1) or (2) wherein the thread or needle-shaped materials

3
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25 substrate. (8) The support described in (1) or (2)
wherein the cell clusters are spheroids. (9) The
support according to (1) or (2) wherein the
needl e- shaped material is conical. (10) The support
described in (1) or (2) wherein the thread or

needl e-shaped materials 3 are nmade of pol ypropyl ene,
nyl on, or stainless steel. (11) The support descri bed

areinfade DY polyBFcplyTent H 1 8LdtaihRest k@at ed with either
fluorine or polyhydroxyet hyl nethacrylate. (12) A

(e Thedupmort pessiibédotn (39 vtrkdinaheshedt Ss itBa@dd Riith' &@thér fluorine or
spaces, said nmethod conprising: 5 a) the step of
polybydroxygthodinkthe¢yateer s; b) the step of penetrating the
formed cell clusters with the thread or needl e-shaped
(IR fangthedsfos positiening et esters 4w prbiieary ispaces, ahichniethethebnaprising:
t he steg f Caus'np the penetrated cell clusters to
b Sier fefgé‘ﬁm@tcﬁ@f‘.us'(ef%) A nethod for the production

G106 S Tl e Bt L s Rish e or Rl haped
maRFARII A NBpLRBLARIPH il GhySters with the threac
0 e- shape o]

r nee matertals the support descri bed

HAhEdtep BT chusifiy tHePRnStAR Q11 QausishY cddise Rededhat ed cel |
clusters to contact each other; and d) the step of

(IR@Aanehédfpr theeprod@ldiios biisdliestaichiiad, s6iaMaalidddngrcihg:
other. 15 (14) The nethod described in (12) or (%3)

ke gemof foeminglcell clusstser s are penetrated by the

t hread or needl e-shaped materials so that they

Rothe i stpovfspepetating erfoaesd ol iglusteehwithibe thread ohaeedle-shaped

| ongi tudi nal direction. (15) The nethod described in
mafei%‘?s Qm]éer%ﬁpﬁo?ﬂéscflgﬁfg\?éﬂ%}m : contacted cell clusters

. 5 U Dy 5P 5 L 1 0 SAPBRLS ol O
?gﬁeé ?cg%? 8ij‘)fec&\;le¥i)ngttl§é dhiRDusnetifat Bordth8e L&D oftlctiSter is a
(14) The method described in (12) or (13) wherein the cell clusters are penetrated by the
thread or needle-shaped materials so that they continuously make contact with each other
in the longitudinal direction.

(15) The method described in (13) wherein the recovery of contacted cell clusters is
attained by the step of drawing the support from fused cell clusters.

(16) The method described in any one of (12) to (15) wherein the cell cluster is a
spheroid.

(17) A cell structure produced according to the method described in any one of (12) to
(15).

(18) The cell structure described in (17) wherein the cell structure is constituted by same
types of cells.

(19) The cell structure described in (17) wherein the cell structure is constituted by

multiple types of cells.

(20) The cell structure described in any one of (17) to (19) that is used medically or

4
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(17) A cell structure produced according to the nethod
described in any one of (12) to (15). (18) The cel
structure described in (17) wherein the cell structure
is constituted by sane 25 types of cells. (19) The
cell structure described in (17) wherein the cel
structure is constituted by nultiple types of cells.
(20) The cell structure described in any one of (17)

expgePinfehliyt hat is used medically or 4 experimentally.
(21) Thg cell structure described in (20) used in the

2N RYROEN BdthRirOdest Qbdat if (2 AANT YHE Hned HE
(I§VENTION 5 The presené @méﬁﬁ?iong%§8§?§§£%%€§ﬂ%port

for positioning cell clusters in arbitrary space and

a method for the production of cell structures
ADNGSTAGENY SOnFFEQT OFelHE INMENTHON r emai ni ng f or ei gn

subst ances wherein the above-nenti oned support is used

to pT}aeC@regq]é Hvertjgsepreyidesd suppertdfiar pesitianing gell clusters in arbitrary

h o ) i h .
spatﬁ(]z Elg(f a?}ertr]gctncf {98{&%@%8@:%?}8 lo%é;n gll:sﬂfs%;aég %8%5&@ c{n?}trg%/ ceeqls without
usi on/ bonding of cells with one another. It. is known
reni b8 R PRER Sies SRl aPoroEs ited Stinget inased Raace cach
l: i | i ne__anot her.
typk St coMi? AR alifdy freE i BRERM Ak al AR fifoved afer a

strUthes & Horh BY BRbighithe ERONAABEe & cellD&ithlohy %&Pﬁs 119 kf&eh that
by spheroid fusion can be controlled, and ce
celC tlusiesr Splesidbefusp ke whehhefi desier RRerPRSEIbEOProx i to one
arbitrary three-di nensi onal space. Further, according
anathert Heropglethenise iofi therrupport and wwittbdé tofi threepryseaamvbstion, the shape
rovided inside the cell structure (at the 15 interior
of a}m Jiyiciyrest floemed by sphareidfiysian ¢an hernoptblieds land teell sjusters can be

lmﬁ haut gLa ing.the cell.cluster, and culture o
plagls inelhie, AERA PEROAT B ety SFerdinusaional snace, Fughen pecording
to B RS i Alia £ ol b e EPE AR OB LT S iBure at he

intEARRILIG of itk stAREIE Brnfed flont LAMSRLRRY %ihgﬂttﬁgéiﬁy MY cliiCluster
ther, Tse 1n ’

the objective of organ regeneration. Fur _
and cglaute Sdohatioat tanse fsapplicdsgac4l whsd). AS 4 Resvltt eredf UBrge cell
screening is al so possible.
structures can be formed. The thusly obtained cell structures can be used, for example, in
medical cell transplantation pursuant to the objective of organ regeneration. Further, use

in organ simulations for research such as in vitro drug screening is also possible.

BRIEF DESCRIPTION OF THE DRAWINGS

‘Fig. 1A shows the support of the present invention.

Fig. 1B shows the support of the present invention provided with a sheet atop the basal
surface of a substrate.
Fig. 1C shows the support of the present invention having various types of thread or

needle-shaped material.

‘Fig. 1D shows a drawing of an embodiment wherein the needle-shaped materials are

conical.
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20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 A shows
"the support of the present invention. Fig. 113 shows
the support of the present invention provided with a
sheet atop the basal surface of a substrate. 25 Fig.
1 C shows the support of the present invention having
various types of thread or needl e-shaped material.
Fig. 1 D shows a drawi ng of an enbodi nent wherein the

Flgnwlh's% d%&lﬁﬁgghmhg%h 2ksin E‘%vv%e?éiﬂ'oﬁé‘lend éfeﬁggeafi LshEpddSniterial is

draw ng show ng aR exanpl e wherein one en

andhbfe@aforshapr, Ehe fal s?éppk:ls or RCINQY afd Qﬁ@éth@%é}mplls %uncturmg cell
using a stopper or the'like) and the other end

cluparsct uring cell clusters. Fig. 1 Fis a dramnng
showi ng an exanpl e wherein cell clusters are threaded

Figorit b i Adraving shewngsmapadiphavdreran sell thaterhaeatreaded onto the
anchored in a tense state, and cell clusters are

thregdr haped. mmjegialsp foes thased 1§ anchoned gnof tene¢ Istaed, et egel clusters are
'éﬁ heroi ds) applied to the support of the present

ali aention. Fig. 2B is a diagram show ng a robot arm

. s.to need

Fig 3R apb @ BBing ShoaFalEeS Gty RBrssEindly Sirearadihe presen

invehitst ers atop the support of the present invention as
observed fromthe side. Fig. 2D is a perspective view

FigohBAgAfidgddrf dh&®ink Llovst zﬁ'FnSus'i:HQQ appl§ = qu’@s'iérs Rf a h&%le -shaped
present 1nvention. 15 Fig. 3A is an exanple of

masdriap wherei n produced cell clusters are recovered
according to the nethod of the present invention.
Fig. 2C shows a drawing of penetrated cell clusters atop the support of the present

invention as observed from the side.

Fig. 2D is a perspective view of penetrated cell clusters atop the support of the present
invention.

Fig. 3A is an example of the step wherein produced cell clusters are recovered according
to the method of the present invention.

Fig. 3B is a drawing showing an example of a cell cluster produced according to the
method of the present invention.

Fig. 4A is a drawing showing an example of a cell structure constituted by two types of
cell cluster.

Fig. 4B is a drawing showing another example of a cell structure composed of two types
of cell cluster.

Fig. 4C is a drawing showing a different example of a cell structure composed of two
types of cell cluster.

Fig. 4D is a drawing showing a different example of a cell structure having a space
within the cell clusters.

Fig. 5 is a drawing of a microscope photograph of fused cell clusters.

Fig. 6 is a drawing showing the chronological flow until obtainment of cell clusters in



10

20

25

Fig. 3Bis a drawing show ng an exanple of a cell
cluster produced according to the nethod of the
present invention. Fig. 4A is a drawi ng show ng an
exanple of a cell structure constituted by two types
of 20 cell cluster. Fig. 4B is a drawi ng show ng

anot her -.exanple of a cell structure conposed of two
types - of cell cluster. Fig. 4Cis a drawi ng show ng a

onélrhb R a8t 1§6ﬁféplo%ﬂ?sln§ c@l@gtlru&hfel'lﬁtt% fre engéﬁgo of two

types of cell cluster. raw ng "Showi ng

Figs. diAf feEntrecdmmhs of c@ll Cfﬁlsionsbﬂdi%b’ér@ed"%ﬁﬂéiga %ﬂ%ﬁ@@pe in
within the cell clusters. Fig. 5 is a draw ng of

accordanoswop hepiredeaginaghioaf fused cell clusters. Fi g. 6
is a draw ng show ng the chronol ogical flow until
Flgoﬁtwaa eragsmieciydn foelobserying theristerior oba oelkbsterhweli ment i n
der to obtain a cell structure of the present
Fl& %érﬁr@%ﬁg OﬁpahdUS;twsménez@te&iﬂév SHRRF Mitd agachedintediessi on
scope in accordance with

Flgt ﬁg obser ved S\gﬁélt@‘%&@ oglg ]govgl “BP]o%@alg@é{lq o Gegystructure
ug%’%?ﬁtﬁﬁe%tﬁ%}l a,Qf.eJ'e%ﬁ of a cell structure. 5 Fig. 9A

us “ers penetrated by sutures with

Floa§€f?sc£he&aﬁﬁy¢ng$fe§celll:s'ngctu ﬂttﬁ% re%rﬁ%\?e?;h FOW' ng the

“chronol o flow unti nment a cel
structure wusing a suture with an attached needl e.
Fig. 9Cis an exanple of a cell structure of the
DESCRIRTION OFeSiYMBOLS 10 DESCRI PTI ON OF SYMBCOLS 10:
Support, 11: Substrate. 12: Thread-shaped or
10: rﬁe@gp@-léh§p@@rat¢aﬂérrtm¢ad sh3pedShraetedle BEg dMDIDE FCR : Sheet
CARRYI NG QUT THE | NVENTI ON Enbodi nents of the present
i nvention are expl ai ned hereinbel ow. Enbodi nents 15

RS USRI Pk T 1 Tustretive

Embodiments of the present invention are explained hereinbelow. Embodiments
described below are provided only for illustrative purposes and the present invention is
not intended to be limited thereto. The present invention can be practiced in various
forms without departing from the spirit of the present invention.

All publications, for example prior art documents, laid-open publications,
patents and other patent documents cited in this specification are incorporated herein by
reference in their entirety. This patent specification includes the entirety of the
specification of Japanese patent application No. 2007-094313 (date of filing: March 30,

2007), which forms the basis for the priority claim of this application.
The present invention is explained in detail hereinbelow.
1. Support

One embodiment of the support of the present invention is shown in Fig. 1A and

Fig. 1B. In Fig. 1A, the main body of support 10 is provided with substrate 11 and thread

|
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not intended to be limted thereto. The present

i nvention can be practiced in various forns w thout
departing fromthe spirit of the present invention.

Al'l publications, for exanple prior art docunents,

| ai d-open publications, patents and other patent
docunents cited in this specification are incorporated
herein by 20 reference in their entirety. This patent

or ARARLIap&E InBRrihiNG, YHematDEo&NbE fp g}{rt 9h id {ﬁ%videi{lgs/ith substrate 11

speci fication of Japanese patent applicati

hav2fian BB sapat @dAhrehd bt Mgbd1VEBHapE] ?f@tenalszZtl)p sWAGER 11. Fig.

forms the basis for the priority claimof
1 Aadippini dlastrative chitedpnens efitani ewansle orhersin ek Uﬁéd&iegr hé&edle-shaped
deta|I herei nbel ow. 25 1. Support One enbodi nent of
mat@ﬁ@ %mrqne@fm @h@osp thesperpendivdan diogetins of himwbasahsiifagge of the
Eg B. In Fig. 1 A the main body of
S“b:?%tﬁo e i@t"ie's‘/ ‘bﬁr%\bﬁtaaé%i 1\}vu ang thasstshaped arinesdld- sbhpeeiamtemal 12
ed material .12. The i n body of support
maié’e °§"}PP6‘?%S ‘E@%PWE%P% Ba¢ fixed Oifladﬁwgmnha Sg»gleaplsm 3 3 fnaterial

h
G 8, Wl R S e v
ma@rlaﬁnoﬁxmpﬁ)o%ﬁ F&leNort Rford, hﬁrﬁiag CQE]II‘&F ﬁgrlngersgiaﬁgad -shaped or

material is positioned in al nost the perpendic

neddilg-stepedmartialshe abbasal qabtitReRayHe tsbe A& @é@%&feﬁ{ he pHiSse “in
entirety of substrate 11 and tHhread-shaped or

an nlged! perpérajmdhrirtaidndimebas thudhellondodnab &tklObf he fatal-shaped
parts and fixed or made froma single piece of a
majggiah OF meedlsﬁbarpedsm@theaﬂmpatagn iacbitreni angléwf tappraximirely 90° in
haped. or needl e-shaped nmaterials

t
fel%w%? tﬁ’leﬁ@ ﬁ?ﬁ@r%ﬂfﬁea%e BE é“'éﬁ‘raF?orlé Pigfraably (:9@3| I’ﬂe@mmhﬁrb%nbaﬁiﬂment
subsngt%alq 1shi%HEéjrb;9r{)v1ane WI,RS acp el etga ! %orvlefaslhé ﬁHf éeg(l) {l}aqrs){de of

quantity na

sub&ga‘@nl laBMCfpﬁ{rE’eﬁingl' &L tn%écﬁlggfl@%ﬁ e%&?ﬁ&l? g g]lrlgo::fB) The

| ongi t udi nal angl e o rea mater

surfiee dtea-ohaged 3 madyeted sthalled tidn, /RIRnGED! 'IJ loR e ENALHE Surface area
approximately 90°in relation to the basal surface 0

of thelbesal stdfacklof spbsfagr blhlbyt 961 preferablptdaeer EBQUbIENWhich thread
substrate 11 is further provided with a sheet 13 that
or pesdlershapedematgritlagsisiof t he si de of

In still another embodiment of the present invention, thread or needle-shaped
materials can be positioned in the non-perpendicular directibn (e.g., a direction having an
angle from the perpendicular direction) as opposed to the perpendicular direction. The
angle of the thread or needle-shaped materials in the “non-perpendicular direction” can
be selected as appropriate from the range of 1° to 89°, for example, 10°, 20°, 30°, 40°,
50°, 60°, 70°, and 80° in relation to the body of support 10. Further, the thread or
needle-shaped materials in “the non-perpendicular direction” may extend from the
support straight in a given direction or extend in a curve such as a part of the arc of a
circle or an ellipse (Fig. 1C). It is not necessary for the thread or needle-shaped materials

that exist on the support to have a uniform shape; various shapes of thread or

8
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substrate 11 on which thread-shaped or needl e- shaped
materials exist (Fig. 1B). The 15 surface area of
sheet 13 may be snmaller than, identical to, or |arger
than the. surface area of the basal surface of
substrate 11, but will preferably cover the region at
whi ch thread or needle-shaped materials exist. In
still another enbodi ment of the present invention,

neddlé-Sde @ maleBll &n HPIB&KLin c%g]lgﬁ%ﬁ)ﬁ'(?lgéllrézgli}gg% as(pgc.:té inclyde but

posi tioned in the non-perpen a
arediot Hadifed o AppoRg ttanareAN@ntbih&tRIN Jmﬁreﬁ@&pﬁ&g%f%ﬂagéd materials in
di rection) as opposed to the perpendi cul ar direction.
theTreependitglae déctiohend ireaboratecdRethhpedshawAss Waviak ladh@d iafgle in
the "non-perpendicular direction" can be selected as
theamonasmeadigulpr oditactien;r anpmrof that te 89, cofrinativanpf ethread or
%@ﬁ 20, 30, 40, 50, 60, 70, and 80 in relation to the
neggifushaged dnaserialy in ghe mgrrendicular rdirechore add othre28 or needle-shaped

neegle-shag d materials in "the non-perpendicul ar

maffF VA ¢ TRty SQTEWANEING o hBOTtIER SRSt andi PO that are o

cor?hi\éggorngéfgﬁr%éb 8@{1(%@'625)%59 axixlllagqr]?i]sgg rél}/e?gg?-ﬁe%g&c%%r %}rgc?t}ro;l ocgfthread
f.Qr . d] e- shape o

o RRIPIEBSE DRI I | BRI BG RhFe SO iy e one

thréddeagraiec¥larshaped edieRes h&find BN6AH 1R coge%%ggg fl?)'%g@'iilﬁrg glé an arc.

materials can be used in conbination (

Foaspegils if achiedd obutedi@sieapadtmdtéridl tied dubvedURROLS Srrdddad atop a
are a conbination of thread or needl e-shaped materials

cirglgy to tfivem par grehdinsicell cllistees tareo perganrdteti hareladised along the arch, a
neﬁgle-shaped materials having a fixed angle in the
boyls$haped selh iraeess can.r g taxamples ispernsuatedit Fuather,aif a thread or

ne%%ggkngghg dgf g@&eagtpr 5 nee%h;-shaped materials in
The per pendr euf &r aeredts 8ioand AT aal QY shape, or pyramid shape

carl6E i3 \REAind BA 3id AelBUNNG Be BEHS oCOLLESBONG] Nl ricis

. to a porti an arc; pports t S

Cell QFtét0RE vath &mpleN SRglePEaBE M rRied Wﬁg%glggirik&{li)iﬂhﬁod Of multiple

t he perpendicular direction or threée

threvelant iIneeditralppdd raitesial lapedravi ng a fixed angle in the
non- per pendi cul ar direction and thread or
needl e- shaped materi als having a | ocus that

corresponds to atggrtion of an arc. 10 For exanple, if
a t hitéxpretsrablbal Bread op sepdbershappdimatesiabl 2 and/shdet i3] be made

of SPnerl G paReR: Lol b BeamgnghE teapemira also be
non-cell-adherent, when a sheet 13 is used, cell clusters do not make direct contact with
substrate 11, so the material thereof is not relevant. The term "non-cell-adherent” means a
property that prevents cells from adhering to wall surfaces through the extracellular
adhesion factor. Substances coated with material that imparts cell non-adhesive
properties (i.e. fluorine) have the above-mentioned property. In a preferable embodiment,
thread or needle-shaped material 12 is made of either polypropylene, nylon, or stainless
steel. In another preferable embodiment, sheet 13 is treated with either fluorine or
polyhydroxyethylmethacrylate polymer (poly-HEMA treated). For the thread or

needle-shaped material 12 and sheet 13 of the present invention, engineering plastics
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bow - shaped cell structure, can, for exanple, be
constructed. Further, if a thread or needl e-shaped
material is a straight line, a conical shape, hollow
shape, or pyram d shape can be forned, depending on
t he arrangenent of the thread or needl e-shaped
materials. 15 Cell structures with conpl ex shapes can
be formed by using a conbination of nmultiple thread
suchl asNedhersiaped | | i
t hat thrggﬁﬁor negg%gkgﬂa%egqﬁg§g?|%1hégﬁéﬁéﬁéﬁgkﬁy §hb”de
plagd, | anb A BRadesin OflataOm- §6lyest&dbaES NesitBhRid, aﬁolvd%'rﬁd?n@fégtﬂlate PP
it is preferable that the substrate al so be” 20
(pohypmemyddrie), adtBS efatrylosfiteife sbushdiete k8rémse)usH, (p6Bkihylene), POM
clusters do not make direct contact with substrate 11,
(pOéxslcetﬁa Rt mqlmarqu@teéoPEEK pelyetbére vemet .kekine),t BIGN (monomer
F $ - &gerent neans property that prevents
CaS&leg |n§ oy 81 wéP%&ﬂ\o(ﬁﬁ/aqnlO@u%rﬁ #ésaqcpptablghOtltee materials that

ext ceI ar _adhe actor. Substances coated with
oo S pench s B 8 m%ewlaarﬁégqti@ltesﬁ@g@.s@ Adghough use

of (”"’ags"fr@rba R 18 e nat%gvezgl AP sPoR el dbche frnpdered, it
bloHBJO%dbﬁzl marikiSs ﬁ?&‘ie d@éra@dtlbﬁﬁfrom#sy Q{C@QMHS@ at Mln%F coRpletely

stainless steel. [n another prefera

dissdieeinayl Ierh&in tane &kﬁ%lt%klbltﬁl"ﬂ{b‘ﬁéfofd Wéﬁb@e%eml@ﬁ’éd materials are
yhydr oxyet hyl nethacry |ate pol yner (poly-HEVA
prefarahle edbioatSorbableendtéviztad or needl e- shaped material 12
and sheet 13 of the present invention, engineering
plastics 9 such as Tefl on (reglstered trademark) ,
pol y-HEMA, an acrylic plate, a vinyl chloride plate,

an ABRE thesad qr ﬁF‘é‘tl%Shaé’% Blaiesial &2 arsedehansdimateriads By puncturing

PO BB 5P S S LSHBLTRA S B et
nee@g%haﬁ&PﬁMéﬁgi @ld)ete fnell @Qltﬂeﬁgﬁ@ g&%& %Me@F%ﬁi %@\%} {glts & that

et her ket one), nonomner

eachy&dﬂnhlust%bkr(e@ﬁteﬂylhyo ) thida8 & %d&%ﬁécﬁﬁla?enagchg make mutual
materials that |owered the cell adherence can

comyae dyithmand fusel withrtbe ol dlusedrt edighborite $i¢ Thdadheuge diéSehaped
of bi oabsorbable material for the above-nenti oned
mategiglsoney baarangsd inefor snampler e ordefly dridoarbe ontndoind. A lthough the
;Frlal 3sed degradati on products and residue
SPaFTw Wy ! ?ngl ripread é%rylee@%b.@edénafavalﬁ &R Yeraaecording to the

51ze 3 h?:ctgll tg XI ¢l t}ngy pene?rate e ?éngttlllq gf 31?8 \s/peacg?snpt)rle%rably stipulated as
approximately 100% to 110% of the cell cluster diameter. For example, if the diameter of
a cell cluster is 1 mm, an approximate 1 mm to 1.1 mm space between individual thread
or needle shaped materials is preferable.

The diameter of a cross-section of a thread or needie-shaped material 12 may be
of an arbitrary value so long as cell clusters are not destroyed and cell cluster fusion is
not prevented. Further, in one embodiment, needle-shaped material 12 is a cone-shaped
material with the base of the cone contacting the Basal surface of substrate 11 (Fig. 1D).
Sheet 13 has holes or is a mesh so that it can be penetrated by the thread or

needle-shaped material arranged in an almost perpendicular direction on the basal surface
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- imrgpbifipasiopaintil g¢l

10 preferable to bi oabsorbable material. The thread or
needl e- shaped material 12 are rod-shaped materials for
puncturing cell clusters so they are in a so-called
skewered form The position of each thread or

needl e-shaped material is determ ned so that the space
between cell clusters is such that 15 each cel

cluster penetrated by a thread or needl e-shaped

of E@sﬁﬁtkafl GAA JaRkS PRl fr&gnstuﬂgﬁ‘atw 14 har@nﬁi.récaﬁs(?r Wkl -shaped

the cell 'clusters neighboring it. Thread or

mafe€igd] B-Hage@in eRbedindhs (FRy11b§ nﬁwh?dhgﬁéédlensha]ﬁéélr material 12 is
exanple, an orderly grid or at random Although the

corsiqah (seprbfetableelechusdi ivalthwal eaty Feeael ab bf the sHtes fivhagagtineedle-shaped
materials may vary according to the size of the cel
matgtials t Bressupipest plethet pasant inhentlosnigt hin ohe swdinl syedclor itsmporary
preferably stipulated as 20 approxi nately 100%to 110%
fﬁsﬁl& tagetdrineprderty okigianpral] structurqién the deSIred

meter of a.cell cluster is 1 an. approxj mate
Shaﬁaﬁntsquahernm%ﬁ@é %gmwlﬁtms\ﬁ%m Dk pigepprtogped while the

coll TP SIBRTRIRT R 4 ripbd o st @ngéodleﬁn SR afafes. oe
supi»gus HR&ith&f drdfin gf Rbdr ALY f%ﬁ{ e c§ﬁ n?&tgreas cel |

rs are not destroyed and uster fusion is
25 not prevented. Further, in one enbodi nent,
needl e-shaped material 12 is a cone-shaped nateri al
W t hFirtter, haasothér dnildinar, thoskdashbpatigmbedalbisahy Belfbaeemple
of substrate 11 (Fig. 1D). Sheet 13 has holes or is a
a spiggh ok thet hise. Rrefecably, Besyvem ewrthtapdattaghedheeedhr emdboused as this
needl| e- shaped material arranged in an al nost
threpdrshapegi watedal. Epf ééqmldﬁ i69ne raddsathreadris apehoredtoog substrate,

bst r at ved fr substrate,11 and
an RSB o b a7 BEop et B P87 BT Ldor

I S t
PR peh@at i .
be AR lonRS the hl@re&;h %&h&é@m&aﬂh@ thesd P@l‘le?ih@ﬂ%d aligned (Flg 1F).

material. The support of the present invention is,

Aftehe p@ietermitfed hliralityt egeti rehisgterS are pefwabict ibyad th@etadunﬂth bne end
cells fuse together in order to obtain a cel

anchpredatap efiishsiblyeratd érs prdedto fohmpe'shisin ketebe state, the end of the thread
enbodi ments, organ S|nulat|ons and the like are

useﬂetpfp@n%@ae 61 gedls ca be @é?hor@i Atept aiFesond sphsirateal wéher.ohe thread
thaf ngezﬁgeg gtcglfé uster? "an sufF cgterlltolre]:ngtl) 1nsrgﬁ1pxon to the distance

between the first substrate and the second substrate and anchored so that neighboring cell
clusters make contact with each other when the thread is threaded back and forth several

times between the first substrate and the second substrate.

2. Cell clusters

Cells are divided into two main classifications: floating cells and
anchorage-dependent cells. The former include hemocyte and immune system cells,
while the latter include skin and bone cells. Skin and bone cells will die if floating in

culture solution, and must be adhered to a petri dish (such as glass) in order to facilitate
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support may be either drawn or not drawn fromthe cel
structure. 10 Further, in another enbodi nent,

t hr ead- shaped material 12 nay be, for exanple a
suture or the like. Preferably, a suture with an
attached needl e can be used as this thread-shaped
material. For exanple, if one end of a thread is
anchored to a substrate, and the other end is a sharp

prdp@EaidnS UARC8inBlyNeRHLE) cellst 48N RRuARIG, © B efef[ogl: (Registered

t hfead- shaped raterial to penetrate a cell clus

tradrh@k)-fredrdd phate, t &l , sebielal s fFbIAIRE SandafinRleS B 3:§chb3téler, thereby
t hreaded onto the thread, anchored with the threa

forpuhg ed! sgpn¢gasndinadthgnestd§, Fipherdids) Furthdrinfe, &vhen spheroids adhere
predeterm ned plurality of cell clusters are

to erehethertand fuse, Eﬂrgeln spteedioids are fommednitbr eamapler etlermt e e seeded
first substrate in order to forma "shish kebab"

on gingpecelltadberepplae andeuliureds fhe cellsewilitsponferousiztaggrepae, thereby
cells can bguﬁnchored at%P a.second substrate

forping sRiroids, Gultwie dune repwzrd uniil sphetpids farpeis 6dp P4 dpurst rreferably
f ficient l.ength in relation to th .
2472 BEug P Ol Gty Al Pe R uftpled fabs Frove ot i
t ' ' el | :
of RRSHS HeARN. AR B0l T cuREletBRRY, Sthefl .chp sgpension
is inSertedrig@desyrRapksoRidn! 8 HldhcEWBERIN a Eéll%pé?l@itomﬁ P‘ls&li‘&l into a
first substrate and the second substrate.” 2. Ce
test hubst @vdspr2Gpitaed $n are@ntifgeethdi the ildinke RAD method. The method
classifications: floating cells and
whareeth @r egdle suspprsime hquid gk | inserBdeinfo nnweatei-reptlishe, harodlddherent
nd imune systemcells, while the latter include
mutivell When BroRessingland recgieringam trgroquantel dfselhiclusted ie efffcient and
ing in culture solution, and nust be adhered to
ri dish (such as glass) in order to facilitate
11 propagation. Accordingly, when cells are cultured
on the Teflon (registered trademark)-treated plate,
cel | & 2@l ydar§ GepdrRlifipRothandtipdhenedh&ifAtBeat H&r expression
t her eby fgrningécellpggbregates,irwéiﬁbrgﬁgrggf:pewl of
colqphera. daring diffepsrtimidrefromhaescagieidsem RUDRS Qirtilafe €& Yoon
ot her and fuse, |arger spheroids are forned. For
YMxbapll Bioohhmr2002] 843 nr3d2 <502 dBitkr&orm itds believed that the adhesion of
on-cel | -adherent plate and cultured, the cells wll
Celgspta (08 RBesl 35 sphgrorlysauses crBby Womove duririgribe sigtienany ghase of the

[ . ire ntil spheroids formis 6 to 24
celﬁé{x{:lg’ra%ﬁitr :g?ogqlégqq'gcli&c%gnuto {ncreage. Accordingly, in order to induce the

fl oat
preger%@

stationary phase during which protein production increases in cells, it is preferable to
form the predetermined shape after cells have already formed spheroids. The act of
differentiating cells after inducing. the stationary phase is called “cells separated from

growth cycle; move towards cell differentiation™.

 Cells suitable for spheroids are undifferentiated cells such as stem cells (ES cells,
umbilical cord blood-derived cells, :mdifferentiated mesenchymal stem cells, etc.) or
differentiated cells thereof. Since easy differential derivation of osteoblast cells, cartilage

cells, and adipose cells from undifferentiated mesenchymal stem cells is possible, these

12
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24 to 48 hours. Cell cluster production nethods are
not limted to the above. A nmultitude of nethods are
known, including the gyratory culture nethod, wherein
a cell suspension is inserted into a gyrating
solution; a nmethod wherein a cell suspension is
inserted into a 10 test tube and precipitated in a
centrifuge; and the al ginate bead net hod. The net hod
e iger; ' Lopid g i rted. into
R PRI HARERAARI LSO el PR B s Purter

aduM(iAELACH) R BF R ARY Bk 13l MBI ALAR! dlsiBririlabes in which
clusters is efficient and preferable. 15 T'n T &cent

celly starcsyres ppautal vidhl tie tpaesentC @henti®r Rl Lised0ReSIr@duction of tissue
triggers the expression of collagen, etc. during

fraginérite veneli dievorn threerdimpseionhly whipes teeamplel | &f tteee-dimensionally
cartilage cells (Yoon YM J Cell Biochem 2002; 87(3):

conguycted fissuphewhichr are fogused drelmesodeimahaystethetissdér shande joint
of cg{ks to %ne anot her as spheroi ds causes cells to

cariiggt apR, PPRf> PHEOKT USHO Auahyash REseds.digaprats, ssidpnsg yiedtls auricles,

a nd pr,otein production tq increase. .Accordin I¥, in .
nGRASE Ve TR eSS ST e e gihaderive cell
such rag’;i%rr}:eﬁ% %tqu&%s%llé,ﬁicgeo%g\?eg%] Loy grllci rzérg«%,] éedkscg? Pg I1.lsed. Further,

pre er ab orm edetermne

spheRidsSndeavidt dkIBRAN B8R aSRRELOIES: siddle t@%é;opgell. but may be

differentiating cells aftef inducing the tionary

forpbdgem mukipld tppes’ efedell Sis $@1RAdsE §fhefdi® B foﬁfxéﬂ’.\kﬂl‘lisct_Y/Fé 8% chimera
nmove towards cell differentiation". 25 Cells suitable

spherid egahterusedi® mamifantaie ftieredinttivatuees ofehd Fresucihvamidt em
cells (ES cells, wunbilical cord bl ood-derived cells,
undi fferentiated nmesenchymal stemcells, etc.) or

differentiated cells thereof. Since easy differential
der i VTSR LY &5llf 487 P HrYSStedaiom] G dong anarEow i ublect

.adi . . ' i,at ed h t
B LD SR S TEARERU 20 s
and( édWd) tor GRAfdahd 888g GEkdovn Q@l’i}ﬁﬂgﬁg %u%ké él?t]fex}er Csaxﬂft"ﬁl)é % Rq%gnetic

used. Further, adult nesenc I's can also 'be

beadseaihoddoe ot ell-sating msttRid. E@fier daedeRchyas 8 m d2 11V harvested
cell structures produced with the present invention

fromrskiny swhgutancous fadmosdlonssoé, dritsskie. fragnments whi ch
have a three-di nensi onal shape, exanpl es of
.three-dinmensionally 5 constructed tissues, which are

ITE. r el mti , 1ncl j oin
3.ée?lcclfl?s%gp%gtlgr%%gcrjneeﬂ?c% systemtissues ¢l ude joi nt

According to the present invention, cell clusters can be positioned in an arbitrary
position space atop the support through the use of the supports of the present invention.
Accordingly, the method of the present invention comprises the steps of:

a) forming cell clusters;

b) puncturing the formed cell clusters with the thread or needle-shaped materials
of the supports; and

c) causing the penetrated cell clusters to contact each other.

In the first cell cluster forming step, for example, cell clusters are formed by inserting a

cell suspension into a gyrating solution. Next, the cell clusters formed through the first

13
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cartil age and bones, adi pose tissue such as breasts,
i ganents, tendons, teeth, auricles, and noses. Use
is not limted to nesodermal systemtissues; al nost
all adhesive cells such as liver cells, pancreas
cells, blood vessel cells, and nerve cells can be
used. Further, spheroids need not be fornmed from an
aggregate of a single type of cell, but nay be 10

step @R SRk WO?JE‘ A sf;r)tlgjoﬁis Xl@%%ngﬂcrat&f log aqgrelic? B¢ nger%iée shaped material

spheroid is for hi nera

atop Ehelksuipfort. THIPSIEH @dhtbér}ﬁ“aétﬂ:@d cb?' ﬁor SkdHRE, g_fo%ﬁlr%fthé Er?d of a pipette

present | nventi on. Mesench yrra stemc

cortaning sthe ctefl r dustérs eat bt eendes e aéedw&n g@d radibrid Snd applying
(experinental animals such as mi ce, bits, rats, |
pregurnwathp |ogm51td ®g6 of phegsipettpo aheseby ébﬁ)eHm@ th@‘ﬁsl) clagters (Fig. 2A).
humans usi ng a known techni ques such as Dexter's
The;expeHer coll qhegarawild be rapaleden thedeedie-shaped Imatgrals andginchored in
urther. mesenchymal stemcells can be

a pﬁ?%’%‘f’%‘gposftf%ﬁé Pﬁtw%ae aflgthérofimquamemn@s%st@ andggehieved
thr(%{ght&g%u ne(‘:’olﬁft%osn%ar]]l rcg ¢l uﬁlﬂ ﬁQFe chlﬁ]sltegg Ig}ré eoqyt gt?pglpétgteéﬁhe cell
clult€rs PEy IS¥al; e@n a(fht@rtme t e@?%-shsﬁescf tma?esnaZ#) ?f%e%g ;[ gﬁser, a

support t the use o e suppor

thréaﬂkéﬂﬂﬁdd%aterlﬂ%wf% ?l é(,thrtem\vmtr{éeshejﬁ}m{ be u?Jdet%%{lérce the cell

i nvention conprises fhe steps of ormng ce

clustbrgstietesthe byll plusetsUart igimiobiiZe r»ﬂﬂﬂtvce@kérs oF st BiES Hbwier, the
the thread or needl e-shaped materials 25 of the

methog o6 thespresgntlinygntirais inoglimfted pethese atmd CeR lclustrdigt @edetrated
to contact each other. In the first cell cluster '
so that uhipleseadpclustens reskengsingact eelal single Sreadsorameedfeeshapdl inyterial

R I T
a ene
RGP 0 GRBE RS, KOS DG BBl REBSL S S

Furfiet, Ssigdceach afrea8-sRiRAt I'nﬁl%xqalbbﬁ! néé?i‘i%%gg?ln%t?rpa?'@&)bglg?ned at

the end of a pi pette containing t uste
interegds auetl tledt thidgeneesdd ecls tlaped caRheike abSa@ndtade |n}éi0H90rmo cell

pressure to the opposite end of the pipette, thereby
clusigrpedelli ahgstark carcelsd nekasoetes dhFifgse idAhe horizontal direction (parallel
direction and depth direction (for example, x dlrectlon and y direction)). Accordingly,

through this cell fusion, three-dimensional structures composed of cells are constructed

on the support of the present invention (Fig. 2D).

4. Cell structure manufacturing méthod

The present invention provides a method for using the supports of the present
invention to manufacture cell structures. The manufacture of cell structures is achieved
by recovery of the cell clusters that made contact with each other and fused in the steps
described above. Recovery of these cell clusters is achieved through the step of drawing
the fused cell clusters from the supports (Fig. 3A). The draw of cell clusters from the

supports may be achieved by directly immobilizing the cell clusters with tweezers and
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5 The expelled cell clusters will be inpaled on the

needl e- shaped materials and anchored in a

predeterm ned position. Alternatively, in another

enbodi ment, this step can be achieved through the use

of a small robot armw th the cell clusters thereon

that punctures the cell clusters by |lowering them

onto the needl e-shaped materials (Fig. 2B). Further, a

£ ef] I t Wi t h e

R o ST ST G FGRAR e QY SRR e i remarively,

maibel Rhieh&l Belie Gbpist Riovaigetiendied f’rd.f)rﬁ S WS&)BHE.W?%Zﬁffﬁcient if

or the Iike. However, the nethod of the esent

remawakof thershesl i @erfbind gebueh 8faessf Gk eRpporlsairdm Ghalheosilized
are penetrated so that nmultiple cell c?usters make

shegbert rapovarpfahesshegl feorm heeimumobilized slipposh aped! smiceié af arbitrary
(in a so-called shish kabob) (Fig. 2C). Through

shapg spatatly arrengedzaslegiradeis pravadedeby thel methed eontajpimgftbes gt ioff these
a éprgbgal di rection (perpendicular direction (for

SRaMpPE)- 2z direction)). 15 Further, since each
t hr ead- shaped material or needl e-shaped material is
positioned at intervals such that the penetrated cel

5. CdiIStR%SeCcan make contact with the nei ghboring cel
clusters, cell clusters can also nmake contact and fuse
i N thethb Prdse@in@éntidh! &4f R iR LA | 1! corrgio'é&f:&f Os¥he same
depth direction (for exanple, x direction and y

typdior extyi @m)gin cAtcof dphgdlity of tthiseauab vt Ber6i@l thefteh Ofblis of the
t hr ee-di nensi onal structures conposed of cells are

- sangotype'r mearsdund®nally eqravaen pells oba sinple tppethendre derived from the

i nvention (Fig. 2[?. 4. Cell structure manufacturing
sampReliysee oTERsL piceSelh sraqivien eersainneovhltipk tipesetfvells €aprbe obtained

' h f.th t,. ti t
by B0 e BRRY Torded ot Fack! SR LR el s e el tuser A
formiel YORHEAS o HdEHRURIB i%?ngmé, {rrﬁgqccoe\flg rbz{ogt Ftsgq%d)%% blg gH: present

clusters that made contac eac

inveRtidn Blefd, GREIFRRICH LR IABORY SrbitF3ey QMEL% cl)?}rg d%sg\%ﬁﬁ aﬁfﬁltelﬁ Slusters

clusters is achieved through the ste

aref fuseeldtogethér. @l dgts and bf detignidyebes UpBP exdniplé,AldBnogdMus M8 derived
draw of cell clusters fromthe supports may be

fromchffergrdypgs ditisset(byoigamtididragengus bidlsdetivedofroia ey Sime tissue
wth tweezers and 14 drawing the thread or
(orreafe o8 histraeronaue pelly derivedh fram dliffeant disbues clousirgans). In one
. alternative may be achi eved the step of

ly, b
empagdii§ing <t celkpryaleifucomarisiagseN clister i ang collihysisrdhean be

pro'vfded at the support of the present invention if, where the cell clusters are arranged in
a grid pattern, a first row of n¢edle-shaped materials penetrates cell clustér A, a second
row of needle-shaped materials penetrates cell cluster B, and the preceding are fused.
(Fig. 4A). In a further embodiment, a structure in which cell cluster A and cell cluster B
form alternating layers can be produced by alternately applying both cell clusters so that
cell cluster A is added to a third row of needle-shaped materials, and cell cluster B is
added (hereinafter identical) to a fourth row of needle-shaped materials in addition to the
above-described first row and second row (Fig. 4B). Further, it is also possible to change

the type of cell cluster that is being penetrated by a single needle-shaped material (Fig.
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removal of the sheet is performed through draw of the
supports fromthe i mobilized sheet or renoval of the
sheet fromthe imobilized supports. A cell structure
of arbitrary 5 shape spatially arranged as desired is
provi ded by the nethod containing the set of these
steps (Fig. 3B). 5. Cell Structure In the present
i nvention, cell structures may be conposed of cells of
h . Y1 [ | | s...0f lural it
QR G ticytnbBE GEHRASRAAND, Geolrh o Rl U lpyotures

cah BB RontiGIRADY dpRKAALEM ¢i¥stEANl MR RN IR BSatQhe BesieA Lo and in
type that are derived fromthe sanme tissue, organ

thetesire@alketdisthidped wisiad @otidbni NGs baffitieRt i@ Ry @eBredf types of cells
cells can be obtained by applying cell clusters
us¢dbanredt fimded ®dwio anfl thrhe odinbietyped ofaell$ akeypas (i . e.
cell cluster A formed fromcells a and cell cluster B
f or mdel YEY enatiess|axgmple, eell stmectyigdering aofoid ispaqer stkeir iritBrior in
i.nvention. Here, a cells and b cells ngy be arbitrary )
whigh g cgls PottFag dedapudacsired thyi the anqihqdepisthe gresentigention. This

, t h ] d | | . be, f | ,
el ST o v B Folk S s v Sl piae RSN sl ae applcd

- - het ILs, derived f .
T S .
re@l6h 1Y@ ther RIRIRLIhE S HatcriaP SHRSe @ Woi®sPARS) - debifed X apging cell

enmbodi nment, a chinmera cell structure tonprising’'c

chusteus tig rthel vivirdtyC teteot) tisd esusthe amidie RAthaRERMhidesbi@tsphdi€at the
support of the present invention if, where the ceIF

intetiosoeed] sinetuzesr@ndedcarbitrarity desighepaprefeeably ehef wals burfa2es of the
of needl e-shaped materials penetrates cell cluster A,
strycyeec s Fompesedod! erdleelnsiersamdettie neteron thbieop earebe dbbewed into a

I 1 clust ) h di . f 2d. Fig.
A RN -
. | t B, f | t ti
f S 4310 A L SLUPLET B 1B DRLon  es

thio@bh thé UpdcelahdSPeleBPlresh A€ &ell‘%ldt'stflgrintﬁtri]éﬁgizﬁ%egﬁllhgltugtsr, cell

third row of needl e=shaped materi a

strBetuges thaldade & Weidedpaed hate dndeivhhe@ WhéDitds hQdsdaly foWoice cell
needl e-shaped materials in addition to the

strapuves-witsclarggedolinest row and second row (Fig. 4B).
Further, it is also possible to change the type of
cell cluster that is being penetrated by a single
E@ﬁdle-shaQed natergal Fig. 15 |
6.-Cell structures Tor use In medical treatmient or experiments
Cell structures of the present invention can be used in regenerative medicine or
in experiments. If cell clusters of cartilage cells are used to form a cell structure, said
structure can be used in joint regenerative medicine by being transplanted into a joint lost
as a result of joint wear, an accident, etc.
In addition to the above-mentioned examples, research on spheroids containing
liver cells is being vigorously pursued at the present time. Accordingly, using cell clusters
of liver cells to form cell structures makes it possible for the cell structures that are

formed in regenerative medicine to be used in the liver. However, the structures of the

present invention are not limited to the above-mentioned organs and can be targeted at all
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4C). In an identical nethod, the three-di nensional
conposition of chinmera cell structures can be
controlled by applying cell cluster A and cell cluster
B at the desired ratio and in the desired

needl e-shaped material position. It is sufficient if
the different types of cells wused are not limted to
two and three or nore types of cells are used. 5 In

orghfil fﬁ%ﬁaﬁ%gﬁé@iﬁ%‘e%ed@&ﬁé is%\%\iﬁéﬁt ures having a void

space at th Interror 1n ich no cells exist can
be nBpMheebEY, @fhévidshavivt BOmhrQLdiheBsiBAA S8R ture known for
invention. This cell structure does not cause a ?
bette| teflettngmaiceirc aiva belviorcoNtmdly Wpes ofetdls Al Bomparison with
applied to the support of the present invention. A
comsntionab ae-dimenkiengdr ovliwtesy fyd nsevofi Bphdrbids inegésedrch on the
. atop the needl e-shaped material where a void space is
interaghiqnehetweanrtumgr arf Eenpnelsysiehuesile and sereertieg far drug deyelopment,
thereof, and causing fusion. Al thoygh this vojd space
etc, 1S rRRortef ACpordinely “eed) strustyrgs, maneckied 1BecifE toathie| present

imfitPPfihe BRE T ARt T et LR S e i il assays. screening.
and Blth@{{gp S‘;#&Rﬁ}ﬁe‘ﬁén be hollowed into a tubular
§ for |

(tunn g. 4D). Since configuring this sort
of void space at the interior of <cell structures
allows the nutrients, oxygen, etc. contained in the
Examplesir e sol ution to pass 15 through the space and
thereby reach the cells at the interior of the cel
1. Bteresd produetisinl - structures that have a void space have
an advantage when it is necessary to produce cel
st r udhe pers MpmowAlerixedymesepehymal stegn calis|abtasnaduer thespelvis of a
for use in di cal treatnment . or experinents 20 Cel
rabbfy WG FREY ona BrRSRI IBRERon G BeSeasdump cells were
ner.at 4 I G ' pmepts. 1f cell .
USRS YT IR (TS 200 WP HREEL R Sy 2P o 2 cen
suspehdiSh, Wn@ soRt! s tha 1.0€L0cBIIE MouRehLREMeddh dpREld plate made by
regenerative nedi ci ne by beling transp anteg Into a
Sujnifonio Baictite @6., &.td.€Bhdréafief, dultiig Waaherfafn@CERRENYSC and 5%
etc. In addition to the above-nenti oned exanpl es,
CQ.empdrtiohs, and sglhelusiedswitioat averagegdiaibtet b¥/@.8 mml were ipepared the
bei.ng vigorously pursued at the present tine.
follgvaBg dtagl y, using cell clusters of liver cells to
formcell structures nmakes it possible for the cel
structures that are fornmed in regenerative nedicine

2 {:gll pt?uc‘t’@r@%rcldﬂcttighe(ll)i ver. However, the structures of
"the

The stainless steel portion of four Terumo Corporation 33G injection needles
(product name: Nanopath) were horizontally immobilized to Mitsubishi Pharma
Corporation o-tricalcium phosphate (product name: Biopex R) thereby producing a
support. While viewing under a stereomicroscope, sharp tweezers were used to insert the
spheroids one at a time onto the tip of the stainless steel needles immobilized to the
support. Following insertion, spheroids were cultured under 37°C and 5% CO,
conditions. Approximately two days later, cell structures wherein neighboring spheroids

had fused (bonded) in the vertical direction and horizontal direction were observed (Fig.
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present invention are not limted to the
above-mentioned organs and can be targeted at all 16
organs for which regenerative nedicine is desired.
Furt hernore, spheroids having a three-di nensiona
structure are known for Dbetter reflecting the in vivo
behavi or of many types of cells in conparison with
conventi onal two-dinmensional cultures, and use of
sySpheroids in research on the 5 interaction between
tunor and i mmune systemcells and screening for drug
devel opnent, etc. is reported. Accordingly, cel
structures manufactured according to the present
3. CoN emtidtare peaductien (Byed in applications for artificial
organs, various cell assays, screening, and other
typed hgfstag)lmrstqq:bpolslon:b@ aEoaipl’ eme IlenBhe dkgbration 33G injection
production The bone marrowderived nmesenchymal stem
nee‘HFq reBicanag: Naegpati evese ligineobslized mrtabn»retpenmmr direction to

nmonol ayer. U timately,
ﬁb E@m 6 pratigp r“emcﬂﬁkuail REgsPbate (PB’dé'ﬁﬁ @nnsqq BigprxsR ) 0.4
t d tr made into a cell 15
mrﬁ%é%%hrﬁ%% S S R, TPt AL oy e of e

suf%)%btﬂ’O a By bal%ﬁxg f [etgayf (?rd?fu@tt I&“ﬁ??}] ggl\%llggllﬂye}t? %"@@@H%&g?ephthalate)
siz8 D @Hﬂ pﬂ?@ucpﬁhﬁlbé‘rmbm)oig SundfttC&lth o Cf‘é&l%%ﬁ pWs,lttllan@H] at the

average diameter of 0.3 mmwere prepare

bafad lpbrivnng titayeed RO V\EnleG&é\klmgtdndéﬁ MEtereBhRGUSHO @hﬁr}))th&%rs are
stainl ess steel portion of four Teruno Corporation 3

us¢ch fe dtsed rspheteitisesrodqed omhuint theadescripdaoo pathe) paregreph 1. Stermd
hori.zontal Iy i mmbilized to M tsubishi Pharma
PrRSyE RN atboss (@pﬁmn@aqebu Uhope bs pingoatq ihe adedie Oﬁﬁnmsupport (Fig. 6,
ex t her eb roduci n ort. Wiile view

R Sty ot BB oRe. pe?ﬁawsg ERRETATS. alr E0nseRitigns, and

cefl él{lrg | Ekfmé@s%%)g&%}%ﬁgléé l?@'?e {ir(@oggn(ﬁ) to teﬁczn othgr in fboth the
veﬁziﬁglga?fdg l%o&f:zghigpgd(%@&gl? SRFd ¢ HPrmel Qﬁﬁr%'xﬁiﬁaté(@ e UhisUhfd (Fig.6,

b). After cell structure confirmation, sharp tweezers were used to slowly draw from the
support both the filter that was placed beforehand between said support and the cell |
structure and the fused cell structure, thereby recovering the cell structure. (F 1g. 6, ¢) The

obtained cell structure is a single, large fused cluster (diameter, approximately 3 mm)

(Fig. 6, d and e).

4. Cell structure production (3)
Qtracker (product name) 655 (red) and 565 (green) which are part of the viable
cell labeling kit series made by Invitrogen Corporation were separately introduced into

the parenchyma cells, thereby preparing spheroids that emit red or green, respectively,

when observed under a fluorescent microscope.

While viewing under a stereomicroscope, sharp tweezers were used to insert the
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conditions. Approximtely two days |ater, cel
structures wherei n nei ghboring spheroids had fused
(bonded) in the vertical direction and hori zont al
direction were observed (Fig. 17 5). 3. Cel
structure production (2) The stainless steel portion
of a total of nine Teruno Corporation 33Ginjection 5
needl es (product name: Nanopath) were imobilized in

spHeRSdPETRE A Fincll lal@émé*lin‘rgerea he! gg%ﬁh (?Aé& ?%Bg)?é}" &15 %gh:gﬁ?emioned four.

Corporation a-trical i um ph

neddle@ifxndBilize@ t& theMgiib ot ol lbWifle ths&diof! dukutiRg Wal PErformed under
t hereby produci ng a support. At the upper Surface of

37he% Sippantljtioas, BRdralicanuchirks esmpidingueighbaim®: spheldids fused
culture insert: polyethylene terephthalate) size 8.0
(bonfleirigokach atherberbo@b3eortical auchbotzondl wiitettiensneed! @nfirmed
an d positioned at the 10 basal portion of the
appedmaiely Ywp (dayy ilason g uhdle). AP usther esanioatiec opdsr & Hapsscence
.tweezers ﬂrf ﬁ§ed to i,s&gt spheroi ds produced as in
miqrH O S PRIEH POhST FeviaPspiepred cplorafian G 7A. b)
production", above (approximately 50) one by one onto
the needl e of the support (Fig. 6, a). Follow ng

| nserhd i &Yt hfoNRS ABH %rf%dT&Gr%S;qoﬁ%éoCraﬁéﬁ/ %5Gnjection

condi ti ons, an structures conpri

nedd&s APRAENGarsP NArRbaE) et inff8NEEEIn 1R FAGMIRLIE difdtion to

both the 15 vertical and horizontal directlions were
Micobithir Pradma ilarporatict eltycadineepliaptatd airéduct MagieSBiopex R ) 0.4
After cell structure confirmation, sharp tweezers were
mny $pait b ashongyd dr avdef tharetiyh prodsioimg e supdpotthstiuberd.i At g upper
that was pl aced beforehand between said support and
surfaee of Bie|suprark gdily Falcam fltem@reduse narae | cell sulture inses; polyethylene
t her rrecQvering the cel| structure. (Fig. 6, c) The
i LSBT el iebs” SEHERS S pupcguli ity @ neelfe and
ol e [ t . ap i ately 20 (Fig. 6, d
po an(gég) ﬁ[t %g %Fﬂl Séﬁtlro ﬁcﬁ% g?eé‘(gé U C???l%)ﬁ %‘Yre&é’ a%’g eyarious: forms

descABEQTEGEinPAGR JweSprodh@d)usABAhR &apAdi ?‘?g; 7840 IF?%&?Q e by

part of the viable «cell |abeling ki eries
I nvitrogen Corporation were separately introduced into

Fig. 7B Cross pattern
A cube-shaped cell structure was produced, and spheroids that emit the color red

were arranged in a cross shape thereon.

Fig. 7C:

- A cube-shaped cell cluster was prepared having vascular cells arranged at its
apex and center so that it resembles a liver tissue (lobulus hepatis) and having spheroids
that emit the color red arranged at the apex of its four corners and on the center of its

faces.

Fig. 7 D:

A cube-shaped cell structure was produced, and spheroids that emit the color red
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25 the parenchyma cells, thereby preparing spheroids
that emt red or green, respectively, when observed
under a fluorescent mcroscope. Wile view ng under a
st ereom croscope, sharp tweezers were used to insert
the 18 spheroids one at a tine, alternating red and
green, onto the tip of the aforenentioned four
needl es i nmobilized to the support. Foll ow ng
wei*é"ﬁﬁarn?écpﬂ a GHsisHidNferdgs performed under  37C, 5% CO)
condi tions, and cell structures conprising neighboring
spher oi ds fused (bonded) to each other in both the
vertical and horizontal directions were confirmed 5
appr Okeé reetinleys ttael gayion| af eFerfrftb gCorpbratioh - 33! InfiRtion needles
exam nation under a fluorescence m croscope reveal ed
(pr@@uqt ngmeudiangrath) wverh pobigiongtt ebaledthe aliroulat arenof{ £idgal chAcentric
The stalnless steel portion of a total of 25
C“‘?"% Mitho2 Gok Pt ard arf- é?@llcﬁ'j‘@@&er soind weeehibized( for Mdtaehishi Pharma

coir SRR SR L2 n e et pend e ar
sup%ol‘t.r P?c%llo%cﬂ réﬂ%gﬂ@rﬁ%{] %51?] sorcggrd uf\%{g{] g gg B’rB IB’G@& \Hi{) 6prc')ducggn This
im2AEPL blood Weslel Lﬁ{ @vhldﬁt PE hﬁeﬁ'&pg lf%[r eﬁ&?thglfur}l g.ﬁd the exterior is

support, a BD Falcon frlter pro nane:

sm6bthinbiiselel (FRETE). polyethylene terephthalate) size 8.0
m product “nunber 353093) is punctured with a needle

and Thosbdéveateactitet twoecdi@ssphepsid tdeD sttt BaIBE @l &oss pattern
Cell structures in the various forns 15 descri bed
themﬂewmléﬁﬂwdmtpdlqmmd)dumdn asd mgzerhinstastip phiret frédengstrudi@re was
to Fig. 7B Cross pattern A cube-shaped cel
Sll%e@r é'éfg eecﬂ%%sqs?%ﬁuwétf Olaﬁqaveéipw&ebuadﬁuqrmn@rnmcmMpe Since
d ,were arrg gﬁ in a cross sha tmgreon

thef_e are “f’ o%\d u%gls Jhs C%ellll STYCIHLSa it WAS Alathe cells on the
1nt&%f'%ld’ AR Ot hiin r}‘@;ﬁl Ans é b&erk%%gng'ihe ‘B%'T‘ f‘ t)ﬁg aﬁg%grte )?Jegrade

that It rese es sue

andiﬁ Ga\h@\’cb &S PIoVeQéd Sbsea@bn @1 kedildf r&%hl@ﬁ QB ggw?%ér gkg)ﬁﬁrmed

at the apex of its four corners and on t
that alsnost all cells were alive (Fig. 8).

5. Cell structure production (4)

A rectangular portion of the mesh on the bottom face of BD Falcon TM cell
strainer (model number 352360) was cut and removed. The cell strainer was inverted, the
end of a suture (Alfresa Pharma Corporation Nesco Suture™ size: 9-0 nylon) with an
attached needle was tied to the end of the cut mesh under a stereomicroscope and
anchored in place. While using a stereomicroscope to observe the spheroids produced as
described in the paragraph "1. Spheroid production" above, sharp tweezers were used and
three spheroids were penetrated with the end.(in other words, the tip) of a needle attached
to a suture thread (9-0 nylon) and arrange the spheroids so they could fuse together. The
thread was tied opposite the cut end of the mesh to which the thread was first tied,

penetrated through three spheroids in the same way, and a total of three threads were
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25 faces. Fig. 7 Do A cube-shaped cell structure was
produced, and spheroids that emt the color red 19
were arranged in a cross shape thereon. The stainl ess
steel portion of Teruno Corporation 33G i.njection
needl es (product nanme: Nanopath) were positioned
above the circular arc of a dual concentric 5 circle
with a 0.3 nn1and a 0.7 mmdianmeters and i rmobili zed

&deh 8 harna Corporation a-trical cium
pabsd MebSUtFRR ol

phospha uct nane: Biopex R), thereby producing

a  SURPkread Rra AdpisRE: an@ydrfeﬂ%gﬂ s, th&_?_tlﬁnle sfahérgﬁi% j{ugg'tured by the

with a cavity inside were uce

thiehdocli1¥ @58 ¢h not ShiwiheCterti® diRb€6d Bt di M@%%Hké}{t 1 dlrectlon (Fig.
endot hel ium and the exterior is snooth nuscle ?

9B7 ). artiDaZih & olbwirg- teatvnbadtirimy oab Gerfsphel @h@lerm*’t 5% CO,
structure having a cross pattern thereon was inserted

conditien, aedijtdvasi abseryechtherfdlldworeedayi thatt aigHbpring Behersidg Bad begun

ructure was _sliced, and the cross-sections were
to %"b%é?%]@r WhHard B2} Appredmaiede three daysclefse. ceBi stueturds haerrfpnsmo

R T 2 s
I h

dll’%%t}(glgt\'\%?ée &Jtngl'r%g% I(é | ﬁ Geursclogl ingepnlt %’tl tg stmwéq, élpe thread

wRhaer atthRAd Q&mﬁ'mﬁl%qn'sfa@ tﬁ@vc%ﬁl &fhcRfe lﬂ&fle?r_olut wl'gl)e the cell

confirmed that al most al I's were ali've

strictufgelds Held Aol WethRveehees b tﬁéaellﬁtlh@ﬁwwgwe@&ve?&{ (Itd'l QHd d2).
of the nesh on the bottom face of BD Fal con TM

The @bsinedicakd strjarurdt evasrasidpby 1aBL2R6€) cluas: (G? 9and renoved.
The cell strainer was inverted, the of a suture
(Al fresa Pharnma Corporation Nesco Suture ' size: 9-0
nylon) with an attached needle was tied to the end of
the cut nesh under a stereom croscope and anchored in
pl ace. Wile using a stereom croscope to observe the
spheroi ds produced as described in the paragraph "1.
Spheroi d production" above, sharp tweezers were used
and
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25 three spheroids were penetrated with the end (in
ot her words, the tip) of a needle attached to a
suture thread (9-0 nylon) and arrange the spheroids so
they could fuse together. The thread was tied
opposite the cut end of the nmesh to which the thread
was first tied, penetrated through three spheroids in
the sane way, and a total of three threads were 20
passed through (Fig. 9A){13ngghread was adj usted and
arranged so that the spheroids punctured by the
thread could fuse in not only the vertical direction
but al so the horizontal direction (Fig. 9B, al and
1. a2) . A skppdrofur pgsitising télbelustersl ihkbittgryWwpsce) WhERIN®REM support is
under 37C, 5% CO2 5 conditions, and it was observed
provided fwith @wsubgtratayandhtitead edrg hbali¢-slgpps heateiials fua gulnegpine cell
to fuse together (bl and b2). Approximtely three days
clustgiser, cel | structures conprising neighboring
spheroi ds fused (bonded) to each other in both the
vertical and horizontal directions were confirnmed (cl

d . nf i n af t.h [ t , th
2 Thr ol Y ChE ARl Rhrlh Ml §r prfirdianri Soabsis are
postidndd bH ke WRSrad erﬁfjalﬁ’lUEt é)\é’gﬁénﬁichnﬁ d&8lilonl0 structure
was held d rs, a [

own Wwth tweez nd the cell structure
was recovered (dl and d2). The obtai ned cel
structure was a single large fused cluster (Fig. 9C).

3. 21 CIiAd Mpport of Matipper} fufther prosided dathngheglcby&ldashe sdbstrate.
in arbitrary space, wherein said support is provided
with a substrate and thread or needl e-shaped naterial s
for puncturing cell 5 clusters. 2. The support of

4. ¢l ai MeLSUPRRAE O clpimpd of By wheredt thqébr@aféostm@dgdshamcbmiaarials are

oL &afQsi tioned on the substrate in an al nost
perpenﬁlcular direction. 10 3. The support of claiml
or 2, further provided with a sheet covering the
substrate. 4. The support of clains 1 or 2, wherein

5. the T agfhoRlofMes| PosShapRdeiBthe thihP oPfi&dle-shaped materials are
non-cel | - adherent. :

positioned with a gap such that they can contact the neighboring cell clusters when cell

clusters are punctured.
6. The support of claim 3, wherein the sheet is non-cell-adherent.

7. The support of claim 3, wherein the sheet is provided with holes or is mesh so

that it can be penetrated by the thread or needle-shaped structures immobilized to the

substrate.
8. The support of claim 1 or 2, wherein the cell clusters are spheroids.
9. The support of claim 1 or 2, wherein the needle-shaped material is conical.
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15 5. The support of claim1 or 2, wherein the thread
or needl e-shaped materials are positioned with a gap
such that they can contact the neighboring cel
clusters when cell clusters are punctured. 6. The
support of claim 3, wherein the sheet is
non-cel | -adherent. 20 7. The support of claim 3,
wherein the sheet is provided with holes or is nmesh so
10t hat Tihk sGARbro6r ASIAET bﬁtz?@bhéi/elﬁ Iﬂ?e thita8 ¢ ng{wdle-shaped materials are
needl e- shaped structures imobilized to e
ma&iehF poBhopyRae Sylomer skipRes kte@f claim 1 or 2, wherein
the cell clusters are spheroids. 9. The support of
claim1 or 2, wherein the needl e-shaped nmaterial is
conical. 22 10. The support of claiml or 2, wherein
11t he tlheeaiipot ofiedaiine3.swhersth et ehreetlisstreated withdeitle® fluorine or
prop | ene, Xlon or stainless steel. 11. The
pogiyéﬁwve {Bylmethgeny wherein the sheet is treated with
either fluorine or 5 polyhydroxyethyl nethacryl ate.
12. A nethod for positioning cell clusters in
1255 %1 48 A8 3P S iBpthec RGOy ERNEY %y Hactl® it *Rrtnod
cogﬁp@ﬁ@atlng the fornmed cell clusters with the t hread
needl e-shaped materials of the support described’
b}lthe|s&pmfiomﬂﬂigice¢l)ch§b@éi§fl ng the penetrated cell
clusters to contact each other. 13. A nethod for the
by detusiep ofi pefietmehg tist formiedreed, clssadrel witit fhe dheadek ingkdlg-shaped
15 a) the step of formng cell clusters; b) the step
maerigenkthe senpeg depwsibedimeldingdl andc| usters with the
t hr ead or needl e-shaped materials of the support of
&) causing ¢ ecBe“’F'f‘i@e‘ét:@bchéf’rterééfb§9m§CtW® Qktiet rat.ed cel |

clusters to contact each other; and

13. A method for the production of cell structures, said method comprising:

a) the step of forming cell clusters;

b) the step of penetrating the formed cell clusters with the thread or needle-shaped
materials of the support of claim 1;

c) the step of causing the penetrated cell clusters to contact each other; and

d) the step of recovering the cell clusters that contacted each other.

14. The method of claim 12 or 13, wherein the cell clusters are penetrated by the
thread or needle-shaped materials so that they continuously make contact with each other

in the longitudinal direction.

15. A method of claim 13, wherein the recovery of contacted cell clusters is attained

by the step of drawing the support from fused cell clusters.

16. A method of any one of claims 12 to 15, wherein the cell cluster is a spheroid.
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d) the step of recovering the cell clusters that
contacted each other. 20 14. The nmethod of claim 12 or
13, wherein the cell clusters are penetrated by the
thread or needl e-shaped materials so that they
conti nuously make contact with each other in the
| ongi tudinal direction. 25 15. A nethod of claim 13,
wherein the recovery of contacted cell clusters is
attained by the step of drawing the support from
fused cell clusters. 16. A nethod of any one of clains
1712 t A cdb strudd@e @rdlutétbaceeldinglohié Bletliod of aBPHES Of éimmsaa to 15.
17. A cell structure produced according to the nmeth
of any one of clains 12 to 15. 18. A cell structure
~of claim17, wherein the cell structure is constituted
18.by sArsll sguetyrseafl effingd7] wheretn tha sl strustureiist enmstitfed by same
claim 17, wherein the cell structure is constituted by
tyWﬁﬁ¢$b types of cells. 10 20. A cell structure of
any one of clains 17 to 19 that is used nedically or
experinentally. 21. A cell structure of claim20 used

191 N tR&f @%&ﬁ%%?ic&ﬂnqﬁ, L\’ﬂ!?l%}ns’fhe cgﬁ' structure is constituted by multiple

types of cells.

20. A cell structure of any one of claims 17 to 19 that is used medically or
experimentally.
21 A cell structure of claim 20 used in the regeneration of joints.
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